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Development capacity and perspectives of the renewable energy
in the Carpathian region of Ukraine

Abstract. The Carpathian region of Ukraine is characterised by high potential of renewable energy, in particular relating to
small hydropower and geothermal energy in Ukraine. The technically feasible capacity of renewable energy of the region is
10.4% of the total capacity of Ukraine. According to the Ukraine - European Union Association Agreement, Ukraine is obliged
to develop renewable energy and stimulate its growth through legislative, financial and institutional mechanisms. Therefore, it is
important to use the capacity of the renewable energy sources in all regions of Ukraine. The purpose of the research is to reveal
the possibilities of renewable energy development on the basis of determination of the level, prospects and tools to enhance
the use of renewable energy sources in the Carpathian region of Ukraine. Results. It has been established that the Carpathian
region is characterised by different levels of exploitation of renewable energy by areas and sources. In general, the share of
renewable energy used in the region is low, with the exception of wood biomass, which is somewhat higher. The perspectives for
increasing of the industrial energy production in the region should be based on the use of wind, solar, geothermal energy, mainly
using existing oil and gas wells available in the region, and small hydropower in compliance with environmental requirements.
It has been determined that the renewable energy in the Carpathian region of Ukraine grows mostly at the expense of private
investments and requires incentives for its development at both the national and regional levels. Efficient use of the renewable
energy in the region is impossible without a strategic approach. The structure, the objectives and the tasks of the regional
renewable energy development strategies (RSDFE) are outlined in the article. Public-private partnership mechanisms, such as
the energy cluster, green public procurement, auctions of projects for the construction of renewable energy objects, etc., are
suggested. Conclusions. The conducted research has shown that the significant amount of unused renewable energy in the
Carpathian region of Ukraine creates preconditions for active development of renewable energy, which may also become a
new driver for regional development. At the same time, capacity development requires additional organisational and economic
measures to be taken by the regional authorities aimed at planning and supporting renewable energy by establishing cooperation
with the business environment, facilitating the implementation of renewable energy investment projects.
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KpasuiB B. C.

OOKTOP EKOHOMIYHUX HayK, Npodecop, AMPeKTop,

LY «lHcTuTyT perioHanbHUX gocnigxeHb imeHi M. |. JoniwHboro HAH Ykpaitu», JlbsiB, YkpaiHa

Xyk I. B.

KaHOWOAT EKOHOMIYHMX HayK, NPOBIAHMI HAYKOBWIA CNIBPOBITHVIK, BigAin perioHasibHOi eKOTOMiYHOI MOMITUKM Ta MPUPOLOKOPUCTYBaHHS,
LY «lHcTuTyT perioHansHUX gocnigxeHb imeHi M. |. JoniwHboro HAH Ykpainu», JlbsiB, YkpaiHa

BawwuHcbka 0. 1.

KaHOMOAT EKOHOMIYHMX HayK, MOMOALLIMIA HAYKOBWI CMIBPOBGITHUK, BiaAin perioHanbHOI eKOMOriYHOI NOMITUKI Ta MPYPOLOKOPUCTYBaHHS,
LY «lHcTuTyT perioHansHUX gocnigxeHs imeHi M. |. JoniwHboro HAH Ykpainu», JlbsiB, YkpaiHa

MoTeHuian Ta NnepcneKTUBU PO3BUTKY BiAHOBNIOBaHOI eHepreTuku B KapnaTtcbKomy perioHi YkpaiHu

AHoTaUif. Y cTaTtTi po3rNsAHYTO piBEHb i NEPCNEKTNBU BUKOPWCTaHHA MOTeHLjany BigHOBMOBAHOI eHepreTukn Kapnatcbkoro
perioHy YkpaiHu. BctaHoBneHo, Lo noTeHujian BigHOBNIOBaAHUX [XXepen eHeprii B perioHi BUKOPUCTOBYETLCS B HE3HAYHIl Mipi.
BusHaveHo, Lo BigHOBNOBaHa eHepreTrka 3pocTae 34e0iNnbLIOoro 3a paxyHoK NpuBaTHMX iIHBECTOPIB | NOTPebye CTUMYNIB AN
PO3BUTKY SIK Ha PiBHI fep>kaBu, Tak i perioHy. BkazaHo Ha HEObXigHICTb CTpaTeriyHOro CUCTEMHOro nigxoay " 3anponoHOBaHO
CTPYKTYPY, LiNi Ta 3aBgaHHA perioHanbHUX CcTparterii po3BUTKY BigHOBMIOBaHOI eHepreTukn. Cepep, HUX — BUKOPUCTaHHS
MexaHi3miB ny6iYHO-NPUBATHOrO NApPTHEPCTBA, TakMX SIK EHEPreTUYHUI KnacTep, 3eMeHi gepxXaBHi 3aKkyniBii, ayKLioHHI Topru
roTOBUMU NpoeKTamu 3 ByAiBHMLTBA 06’EKTIB BiGHOBMIOBAHOI €HEPreTUKN TOLLO.

Knio4oBi cnoBa: BifgHOBMOBaHa eHepreTuka; KapnatcbKuin perioH; noTeHLuian; NepcnekTuBnN; eHepreTUHHUIA Knactep; 3eneHi
Oep>xaBHi 3akynisni.

© Institute of Society Transformation, 2017 Kravtsiv, V., Zhuk, P., & Bashynska, Yu. / Economic Annals-XXI (2017), 168(11-12), 73-77

73


https://doi.org/10.21003/ea.V168-15
mailto:kravciv%40ukr.net?subject=
http://orcid.org/0000-0002-5618-0392
mailto:pzhuk%40ukr.net%0D?subject=
http://orcid.org/0000-0003-4895-7752

mailto:yu.bashynska%40ukr.net%0D?subject=
https://orcid.org/0000-0002-2457-4135

PRODUCTIVE FORCES DEVELOPMENT AND REGIONAL ECONOMY

Kpasuus B. C.
[OKTOP 3KOHOMUYECKUX HayK, Npodeccop, AUPEKTOP,

Y «MHCTUTYT pernoHaneHbix nccnegosaHuii umeHn M. W. JonuwHero HAH YkpauHbi», JIeBOB, YkpanHa

Xyk I. B.

KaHanaaT SKOHOMUYECKUX Hayk, Be,qyu.mﬁ Hay‘-leII7I COTPYAHWUK,

OTAEeN pervoHanbHOM 9KONOrnMYecKor NOAUTUKN U MPUPOAONONL30BaHS,
'Y «IHCTUTYT pernoHanbHbix uccnegosarmnini umenn M. V. JonuwHero HAH YkpauHbi», J1eBOB, YkpanHa

BawwuHckas 0. U.

KaHOnOgaT 9KOHOMUYECKNX HayK, Mﬂap,LlJVIIZ Hay‘-leII?I COTPYAHUK,

OTAeN pervoHanbHON 3KONOrNYecKon NOANTUKN U NPUPOAOMNONL30BaHUS,

'Y «IHCTUTYT pernoHanbHbix uccnegosanmnini umenn M. WM. JonuwHero HAH YkpauHbi», J1sBoB, YKkpanHa

MoTeHuMan n nepcneKkTMBbl Pa3BUTUSA BO306GHOBNSIEMOI dHepreTukn B KapnaTtckom pervoHe YKpauHbl

AHHoTaums. B cTaTbe paccMOTPEHbI BOMPOChHI, KacatoLLMEeCs yPOBHS 1 NEPCNEKTYB UCMONb30BaHKA NOTeHLMana Bo306HOBISIEMON
3HepreTuKy Kapnatckoro permoHa YkpauvHbl. bblfio ycTaHOBNEHO, YTO CTeMneHb UCNONb30BaHNsA NoTeHumana B0306HOBASEMbIX
NCTOYHNKOB SHEPrUM B PervioHe siBNseTcs HeaHaduTenbHon. OnpepeneHo, YTo BO30OOHOBNsSIEMas dHepreTka pasBrBaeTcs B
OCHOBHOM 3a CYET YaCTHbIX MHBECTOPOB U TpebyeT BHeAPEeHUs CTUMYMOB A1 CBOEro pasBuUTUS Kak Ha rocyfapCTBEHHOM,
Tak U Ha PervoHanbHOM YPOBHSX. ABTOPbI CTaTbi yKa3biBatOT HA HEOOXOAMMOCTL CTPATerm4eckoro CUCTEMHOro noaxopaa, a
TakXxe npegnaratloT CTPYKTYPY, Lenu 1 3agadn permoHanbHbIX cTpaTernin passutusi BO306HOBASIEMON aHepreTuku. Cpean HuX —
NCMOJIb30BaHNE MEXaHN3MOB NMYBIMYHO-4YaCTHOrO MapTHEPCTBA, TAKMX Kak 3HEPreTUHECKN KnacTep, 3eMeHble rocyAapCTBEHHbIe
3aKymnKu, ayKLMOHHbIE TOPr FOTOBLIMU MPOEKTaMn CTPOUTENLCTBA O6BEKTOB BO30OHOBNSIEMOW SHEPreTUKN 1 Ap.

KntioueBble cnosa: BO306HOBNSIeMasn aHepreTrka; KapnaTtckuin permoH; noTeHuman; nepcneKkTyBbl; 3HepreTUYeCcKnin KnacTep;

3eneHble rocynapCTBEHHbIE 3aKyrKu.

1. Introduction

Starting from 2015, the global renewable energy capa-
cities have exceeded the traditional ones. Moreover, invest-
ments in the production of fossil energy resources lag behind
investments in renewable energy projects.

China, the European Union member states, the USA and
Brazil are the leaders in the development of renewable ener-
gy. The EU pursues its policy of increasing the share of con-
sumption of energy from renewable sources up to 20% as
early as 2020. Taking into account the current trends in the
growth of renewable energy capacities in the EU member
states, it can be argued that the percentage will not only be
achieved but also exceeded. The EU member states have
agreed to decrease the greenhouse gas emissions by 40%
by 2030, if compared to 1990, by increasing the share of re-
newable energy sources (RES) in the final energy consump-
tion to 27%. The Energy Roadmap 2015 stipulates growth
of the share of RES to 55-75% in the overall structure of
energy production and to 59-83% in the energy generation
[1]. Eurostat data show that the share of RES in the gross
energy final consumption increased in all 28 EU member
states in the period from 2004 to 2014. The largest increase
among the European countries in the period was observed
in Sweden (from 38.7% in 2004 to 51% in 2012), Denmark
(from 14.5% to 26%), Austria (from 22.7% to 32.1%),
Greece (from 7.2% to 15.1%) and ltaly
(from 5.7% to 13.5%) [2]. Estonia, Bulga-
ria and Sweden reached their 2020 goals
in 2012 and they plan to increase RES ca-
pacities.

Renewable energy is one of the prio-
rity directions of the development of the
energy branch in Ukraine. The goals of the
growth of renewable energy capacities in
Ukraine are outlined by international obli-
gations undertaken by our country accor-
ding to the Ukraine - European Union As-
sociation Agreement and the country’s
membership in the Energy Community.

The 2020 National Action Plan for
Renewable Energy was developed and
adopted in 2014 in correspondence with the EU require-
ments [3]. One of its tasks stipulates the increase of the
share of renewable energy sources in the final energy con-
sumption up to 11% in 2020. The share of RES in Ukraine’s
energy balance for the period between 2015 and 2016 was
planned to be increased to 6.7% and 7.4%, respectively.
However the percentage was not achieved.

2. Brief Literature Review

Issues relating to renewable energy development and ex-
ploitation of renewable energy sources in Ukraine have been

Source: [12]
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in the research focus of a number of institutions and scientists.
The International Energy Agency, organisational and analytical
structures of the Energy Community, the Ukrainian Associa-
tion of Renewable Energy, the Institute of Renewable Energy
of the NAS of Ukraine, etc. are among them. A considerable
contribution to the elaboration of theoretical and methodolo-
gical, as well as scientific and practical foundations of rene-
wable energy development has been made by the following
domestic and foreign researchers: |. Andriichuk [4], H. Heletu-
ha [5], H. Denysenko [6], S. Kudria [7], A. Prokip [8], G. Boyle
[9], B. Vries and D. Vuuren [10], M. Jacobson and M. Delucchi
[11], etc. Nevertheless, issues relevant to the active exploita-
tion of renewable energy capacities in terms of the regional
aspect require further research.

3. Purpose

The purpose of the article is to reveal opportunities for re-
newable energy development by defining the level, perspec-
tives and tools to enhance the exploitation of renewable ener-
gy sources in the Carpathian region of Ukraine.

4. Research

The Carpathian region of Ukraine is characterised by high
potential of renewable energy sources. The aggregate tech-
nically feasible capacity of renewable energy of the region
amounts to 10.3 million tonnes of fuel equivalent per year,
which is 10.4% of the total capacity of Ukraine (Table 1).

Tab. 1: Technically feasible capacity of renewable energy sources
in the Carpathian region of Ukraine in millions of tonnes

of fuel equivalent per year

The National Action Plan for Renewable Energy in Ukraine
and stipulates active development of solar and wind energy.
The planned growth of new capacities of solar energy objects
in the Carpathian region of Ukraine is outlined in Table 2.

Most of the planned parameters of the growth of so-
lar energy capacity in the region were not achieved, most-
ly due to the lack of financial resources to implement the
developed projects. However, in 2017 three new solar po-
wer plants (SPP) were commissioned. They are Zakarpat-
tya (Transcarpathian) «Huta-2» with its capacity of 3.5 MW



(Zakarpattya, or Transcarpathian, region), SPP «Ozer-
na» with its capacity of 10 MW and one SPP at the vil-
lage of Tyihlash, with its capacity of 21.5 MW (Lviv re-
gion).

It has been planned to build several new solar po-
wer plants in 2018: four SPPs in Zakarpattya (Transcar-
pathian) region, three - in Lviv region, three - in Ivano-
Frankivsk region and two in Chernivtsi region.

Meanwhile, installation of solar modules on the roofs
of private houses is becoming increasingly common. In

PRODUCTIVE FORCES DEVELOPMENT AND REGIONAL ECONOMY

Tab. 2: Planned growth of the capacity of solar energy objects in the
Carpathian region of Ukraine

the nearest future, such modules, in terms of their ag- Source: Developed by the authors based on [13]

gregate capacity, will compete with more powerful SPPs
designated for industrial energy production.

The growth of wind power plants (WPP) capacity in
the region is shown in Table 3.

However, wind energy in the Carpathian region of
Ukraine, except for Lviv region, is underdeveloped.
Nowadays, only two wind power plants operate near
Staryi Sambir, i.e. «Staryi Sambir-1» with its capaci-
ty of 13.2 MW and «Staryi Sambir-2» with its capaci-
ty of 20.7 MW. For 2018-2019 It has been planned to
construct three more wind power plants in Lviv re-
gion, which are WPP «Karpatska» with its capacity of

Tab. 3: Planned growth of the capacity of wind energy objects in the
Carpathian region of Ukraine

36.3 MW in Turkivskyi district, WPP «Smerechanska» Source: Developed by the authors based on [13]

with its capacity of 33 MW in Staryi Sambir dis-
trict and WPP «Orivska» with its capacity of
46 MW in Skolivskyi district.

Bioenergy is developing much faster in the
region, in particular the one based on wood bio-
mass. However, bioenergy capacities maintain
mostly the local needs of certain enterprises and
social facilities in thermal energy.

In 2017, the overall capacity of renewable
energy objects in all the regions of the Carpa-
thian region of Ukraine is estimated at the level
of 324.05 MW (Table 4).

It is worth mentioning that the Carpathian re- Source:
gion of Ukraine is characterised by high capaci-
ty in terms of substituting traditional energy sources with the
renewable ones. Nowadays, Zakarpattya (Transcarpathian)
region (the substitution ratio of which is 2.2) and Chernivetsi
region (the substitution ratio of which is 1.2) have the highest
perspectives relating to the substitution of organic fuel with
the renewable energy sources (Figure 1).

According to our data, the available capacity of possi-
ble RES use in the region is implemented to a small extent
and has significant reserves (Table 5). Therefore, the natu-
ral RES capacity in the region is a major factor in promoting
rather than restricting perspective development of renewa-
ble energy.

We believe that the perspectives of energy production in
industrial scale in the region should be mostly attributed to the
use of the capacity of wind, solar and geothermal (predomi-
nantly with the use of oil and gas wells available in the region)
energy, as well as small hydropower.

The use of solar energy and all types of biomass has great
perspectives in the case of local exploitation (residential sec-
tor, public utilities, social facilities, tourism, etc).

Active use of renewable energy sources is not only one of
the major tasks of state and regional authorities that stems
from their liabilities, but also a way to avoid energy de-
pendence and to promote innovative development.

An efficient use of the RES capacity in the region
requires a strategic approach. Defining the renewable
energy as a priority direction of regional sustainable de-
velopment strategies is an important method of pro-
moting renewable energy. Taking into account the in-
creasing role of renewable energy, it is natural to dis-
tinguish another component which is the Regional Stra-
tegy for Renewable Energy Development (RSRES). The
objective of the strategy is to improve the energy ef-
ficiency of all economic sectors in the region through
the use of RES capacity. The main goals of the stra-
tegy are to reduce the use of traditional fuel and ener-
gy resources, to improve environmental protection, to

Tab. 4: Installed capacity of renewable energy objects
in the Carpathian region of Ukraine, 2017

Compiled by the authors

Fig. 1: Possibility to substitute organic fuel with renewable energy
sources in the Carpathian regions of Ukraine
Source: Developed by the authors based on [14]

Tab. 5: Level of exploitation of technically feasible renewable energy
capacity in the Carpathian region of Ukraine, 2017

Note: * - wood biomass
Source: Compiled by the authors
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develop new production and services related to renewable
energy (Table 6).

Based on the above tasks, it may be appropriate to elabo-
rate targeted complex programs or special targeted programs
which will include all organisational, economic and technical
mechanisms of introduction of RES.

Implementation of tasks related to renewable energy de-
velopment requires establishment of close cooperation bet-
ween authorities and businesses, development of forms and
mechanisms of public-private partnership in the field of re-
newable energy at the regional level. The following concepts
are viewed to be of particular importance.

1. Energy cluster

The efficient functioning of the relevant public-private
partnership mechanism for the development of renewable
energy has been proved by the Renewable Energy Hamburg
Cluster, the Energy Cluster of Western Finland, the Basque

Energy Cluster, the Upper Austria Green Energy Cluster, the
Polish Renewable Energy Cluster, etc.

Regional authorities are recommended to take the initia-
tive of creation of renewable energy clusters composed of ac-
tive economic entities with the experience of implementation
of projects in the field of renewable energy. It is appropriate to
encourage local self-governing bodies, relevant scientific and
research establishments in the region, enterprises engaged in
renewable energy, construction and other adjacent branches,
IT-companies, public organisations and financial institutions
to participate in such a cluster.

2. Green public procurement

Implementation of green public procurement (GPP) or
sustainable public procurement in the region is considered
to be one of the most efficient mechanisms of cooperation
between the state, local self-governmental bodies and eco-
nomic entities in the field of RES.

Tab. 6: Objectives and tasks of 2030 regional strategies for renewable energy development the Carpathian region of Ukraine

Source: Compiled by the authors
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According to the definition given by the European Com-
mission, in the Communication (COM (2008) 400) «Public pro-
curement for a better environment», GPP is «a process where-
by public authorities seek to procure goods, services and
works with a reduced environmental impact throughout their
life cycle when compared to goods, services and works with
the same primary function that would otherwise be procured».
Green public procurement can have a significant impact, be-
cause social facilities funded from budget and public utility
companies are major consumers of energy.

The introduction of a green procurement mechanism is
stipulated by the Strategy of National Ecological Policy of
Ukraine until 2020. Furthermore, the customer is entitled to
apply ecological criteria as technical specifications during
a competitive bidding process on procurement of goods or
services at the expense of budgetary funds.

To practically embody GPP in the region, regional autho-
rities are suggested to decide on the transition to GPP, with
the share of green public procurement of renewable energy
production and services gradually increasing over a period
of time.

3. Elimination of authorisation obstacles

An extremely long and complicated authorisation proce-
dure to agree on construction of objects operating with the
use of RES, and their further connection to the public power
grid remains the main drawback of the existing renewable
energy development mechanism.

Public, regional and local authorities have an important
task before them, which is not to create constraints for in-
vestors who are ready to invest in renewable energy projects.
Therefore, the coordination of issues related to the implemen-
tation of projects in the field of renewable energy requires sim-
plification in order to improve their competitiveness and in-
vestment attractiveness.

4. Project tendering

The implementation of public-private partnership through
the development and project tendering on renewable ener-
gy has proved its efficiency in a range of countries. Dozens of
countries globally apply the practice of public tenders for new
projects on renewable energy.

The development and implementation of projects on ex-
ploitation of RES at the regional level of region (oblast) is to be
introduced according to the following:

References
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1. Introduction of a project, along with its feasibility study, by
an implementing body, fulfilment of permitting requirements,
holding of public hearings; addressing the issues relating to
the allocation of land, drafting agreements and accompanying
documents which are to be submitted to relevant Ministries,
profile agencies and commissions, i.e. the National Com-
mission for State Regulation of Energy and Public Utilities Of
Ukraine, the State Agency on Energy Efficiency and Energy
Saving of Ukraine, etc., the connect the potential object to the
public power grid and to obtain a green electricity tariff.

2. Submission of the final project to the Department of Re-
newable Energy Sources and Alternative Fuels of the State
Agency on Energy Efficiency and Energy Saving of Ukraine
with the request to obtain authorization to hold open ten-
dering for perspective investors; once the project has been
approved, a comprehensive advertising campaign is to be
launched to attract domestic and foreign investors.

3. Organisation and conduct of an auction.

The outlined forms of public-private partnership at the re-
gional level will create favourable conditions for the develop-
ment of renewable energy and provide efficient momentum to
enhance regional economy.

5. Conclusions

Strategic tasks relating to the substitution of traditional
energy sources with the renewable ones require decisive ac-
tion to develop renewable energy at the national, regional
and local levels. The conducted research shows that the sig-
nificant, yet underexploited, potential of renewable energy
sources in the Carpathian region of Ukraine creates precon-
ditions for active development of renewable energy in the re-
gion. Consequently, it can become a driver of regional de-
velopment. Along with that, capacity implementation it is re-
quired to conduct additional organisational and economic
activities on part of regional authorities, aimed at develo-
ping renewable energy, establishing cooperation with busi-
ness environment, thus implementing investment projects in
the field of RES. The authors suggest a range of organisa-
tional and economic tools to accelerate the development of
renewable energy in the region. They are elaboration of re-
gional targeted strategies of exploitation of RES, formation
of renewable energy clusters, implementation of green pub-
lic procurement, development and auctioning of projects on
the construction of renewable energy facilities, etc.

1. European Commission (2012). Energy Roadmap 2050. Publications Office of the European Union. Luxembourg. Retrieved from https://ec.europa.eu/

energy/sites/ener/files/documents/2012_energy_roadmap_2050_en_0.pdf

2. Eurostat (2017). Share of the renewables in energy consumption in the EU still on the rise to almost 17% in 2015. Newsrelease 43/2017. Retrieved from
http://ec.europa.eu/eurostat/documents/2995521/7905983/8-14032017-BP-EN.pdf/af8b4671-fb2a-477b-b7cf-d9a28ch8beea
3. Cabinet of Ministers of Ukraine (2014). National Action Plan for Renewable Energy for the Period until 2020. Retrieved from http://zakon4.rada.gov.ua/

laws/show/902-2014-%D1%80 (in Ukr.)

4. Andriichuk, I. V., & Paliychuk, U. Yu. (2015). The development of an algorithm for the determination of the economic potential of alternative energy sources

of a region. Efektyvna Ekonomika (Effective Economy), 5, 1-4 (in Ukr.).

5. Heletukha, H. H., Zhelezna, T. A., & Drozdova, O. I. (2015). Renewable energy sources in Ukraine: stimuli and barriers. Prom Teplotekhnika (Industrial Heat

Engineering), 5(34), 58-53 (in Ukr.).

6. Denysenko, H. I. (1983). Renewable energy sources. Kyiv: Vyshcha shkola (in Ukr.).

7. Kudria, S. O. (2015). State and perspectives of the renewable energy development in Ukraine. Materials of the scientific report at the meeting of the NAS
of Ukraine Presidium. Visnyk Natsionalnoi akademii nauk Ukrainy (Scientific Bulletin of the the National Academy of Sciences of Ukraine), 12, 19-26 (in Ukr.).
8. Prokip, A. V., Dudiuk, V. S., & Kolisnyk, R. B. (2015). Organizational, ecological and economic bases of the use of renewable energy sources.Lviv: ZUKC
(Western Ukrainian Consulting Centre) (in Ukr.).

9. Boyle, G. (2004). Renewable Energy. Oxford: Oxford University Press.

10. de Vries, B. J. M., van Vuuren, D. P., & Hoogwijk, M. M. (2007). Renewable energy sources: Their global potential for the first-half of the 21<t century at a
global level: An integrated approach. International Journal, 4(35), 2590-2610. doi: https://doi.org/10.1016/j.enpol.2006.09.002

11. Jacobson, M. Z., Delucchi, M. A. et al. (2015). 100% Clean and Renewable Wind, Water, and Sunlight All-Sector Energy Roadmaps for 139 Countries of
the World. Joule, 1(1), 108-121. doi: https://doi.org/10.1016/j.joule.2017.07.005

12. State Committee for Energy Conservation of Ukraine of the Institute of Electrodynamics of the National Academy of Sciences of Ukraine (2001).
Atlas of energy potential of renewable and non-traditional energy sources of Ukraine, 2001. Retrieved from http://www.intelcenter.com.ua/rus/library/
atlas_alten_UA.htm (in Ukr.)

13. State Agency for Energy Efficiency and Energy Conservation of Ukraine (2017). Draft Roadmap for Renewable Energy Development of Ukraine for the
Period untill 2020. Retrieved from http://saee.gov.ua/uk/pressroom/1133 (in Ukr.)

14. Kudria, S. O., Tuchinskyi, B. H., & Shchokin, A. R. (2007). Prospects for replacement of traditional fuel energy resources due to the use of energy
produced at objects of alternative energy. Energozberejenie (Energy Conservation), 1, 9-22 (in Ukr).

Received 15.11.2017

Subscribe THE ECONOMIC ANNALS-XXI for 2018!
Both paper and electronic versions are available

Kravtsiv, V., Zhuk, P., & Bashynska, Yu. / Economic Annals-XXI (2017), 168(11-12), 73-77

77


https://ec.europa.eu/energy/sites/ener/files/documents/2012_energy_roadmap_2050_en_0.pdf 

https://ec.europa.eu/energy/sites/ener/files/documents/2012_energy_roadmap_2050_en_0.pdf 

http://ec.europa.eu/eurostat/documents/2995521/7905983/8-14032017-BP-EN.pdf/af8b4671-fb2a-477b-b7cf-d9a28cb8beea 
http://zakon4.rada.gov.ua/laws/show/902-2014-%D1%80
http://zakon4.rada.gov.ua/laws/show/902-2014-%D1%80
https://doi.org/10.1016/j.enpol.2006.09.002
https://doi.org/10.1016/j.joule.2017.07.005 
http://www.intelcenter.com.ua/rus/library/atlas_alten_UA.htm
http://www.intelcenter.com.ua/rus/library/atlas_alten_UA.htm
http://saee.gov.ua/uk/pressroom/1133

