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Abstract. Purpose. The purpose of the presented research is to discuss the key directions for the reformation of
energy management in support of sustainable development policy implementation under conditions of transitional
economy. In accordance with this aim the following objectives were formulated: 1) to analyse the experience of the EU
and European countries, which have implemented the energy efficiency concept; 2) to identify the main methods for the
implementation of energy efficiency concept in a transitional economy; 3) to suggest conceptual approaches for
balancing targets of energy saving and economic growth in Ukraine. Methodology. The main arguments in the article
are developed by analysing scientific papers on the issue of energy efficiency in the context of sustainable development,
through comparative analysis of statistics in the area of energy consumption, energy efficiency and economic growth in
various regions and countries, and by analysing experience of different countries in this field, Germany in particular.
Conclusions. This article analyses the relationship between energy intensity and GDP growth, reviews the
contemporary model for energy efficiency in the EU and studies differences between energy policies in various regions
and the EU. The system approach allows to identify the main methods and measures that ensure the effectiveness of
energy policy in Germany, which can be considered as useful for Ukraine. Originality. The study reviewed and analysed
the main methods and measures that ensure the effectiveness of energy policy in Germany, including the domains of
regulatory policy, funding, market instruments. Practical value. The proposed system of methods and measures may be
useful for the planning of actions towards strengthening the capacity of energy efficiency in the conditions of the
transition economy.
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AHoTanigs. Mema. Meta [NOCHiKEHHS TIONATa€ Yy BH3HAYCHHI KIIOYOBHX HANpPSMKIB peQopMyBaHHS
€HEePreTUYHOr0 MEHEKMEHTY B TIATPUMKY 3/1iHCHEHHS MOJITHKU CTAIIOTO PO3BUTKY B YMOBaX IepeXiIHOT €eKOHOMIKH.
VY BIINOBIAHICTIO 3 1i€l0 MeTO, Oysu chOpMyJIbOBaHI HACTYIHI JOCTIIHUIBKI 3aBJaHHs: 1) npoaHaizyBaTH JOCBIX
€C i eBponeHCHKHUX KpaiH, sIKi MPONIIUIN HIISIX IMITIEMEHTalii KOHIeNIii eHeproeeKTUBHOCTI; 2) BU3HAYMTH OCHOBHI
criocobn peaiizanii KOHIEMIil eHeproeeKTUBHOCTI B YMOBaxX NEpeXifHOI EKOHOMIKM; 3) 3alpoloHyBaTH
KOHLENTYaJbHI MiAXOAW 10 30alaHCyBaHHS LJICH 3HIDKEHHS CIOXKMBAHHS €Heprii Ta €KOHOMIYHOIO 3pOCTaHHS B
VYkpaini. Memoouka. OCHOBHI apryMEHTH y CTaTTi po3poOJieHI Ha OCHOBI aHaNi3y HAyKOBHX Mpaib 3 IpodieM
€Heproe(eKTUBHOCTI B KOHTEKCTi CTallOTO PO3BHUTKY, IOPIBHSHHSI CTAaTHCTUKHA B OOJIACTI EHEPrOCIOKUBAHHSA,
€HeproeeKTHBHOCTI Ta E€KOHOMIYHOTO 3pOCTaHHS B PI3HMX perioHax i KpalHax, aHami3y IOCBidy pi3HHX KpaiH,
ocobnmBo B Himeuunni. Pe3yrsmamu. Y CTaTTi aHATI3YETHCS B3a€EMO3B’SI30K MK €HEProeMHICTIO 1 3pocTanHsM BBII,
posrisagae cydacHy moaens €C y ramy3i eHeproeeKTHBHOCTI, BUBYA€ BiIAMIHHOCTI €HEPTETHYHOI MOJITHKH B PI3HUX
perioHax Ta €C. CucTeMHHI MiAXIA JO3BOJISIE BUSBUTH OCHOBHI METOMM 1 3aX0/H, 110 3a0e3rnedyioTh e(heKTHBHICTh
eHepreTn4Hoi nouitiku B HiMewuuHi, mo xopucHi ans Ykpainu. Haykoea noeusna. Y JOCHIDKEHHI IPOaHaIi30BaHO
OCHOBHI METO/IM 1 3aX0/1H, 1110 3a0e3MeuyIoTh e()eKTUBHICTh EHEPreTHYHOT MoJMITHKK B HiMeuurHi, y TOMy YHMCIIi TaKUX
o0ylacTsiX, SK peryjsaTopHa TMoJiTHKa, (iHAHCYBaHHs, pPHUHKOBI IHCTpyMeHTH. IIpakmuuna 3unavumicme.
3ampornoHoBaHa CHUCTEMa METOMIB 1 3aXOAiB MOXYTh OYyTH KOPHCHHUMHU JUIs IUIaHYBaHHS [Iidf, CIIPSIMOBaHUX Ha
3MIIIHEHHSI TOTEHLaTy eHeProe()eKTUBHOCTI B YMOBaX I1€peXiTHOT €eKOHOMIKH.

KiwuoBi cnoBa: ynpasninus enepeoegpexmusHicmio;  eHepeosdepedcenns;, cmaauti  possumox; Hosa €gponeiicoka
Enepeemuuna Ilonimuxa; enepeemuyna mpinemma, NOKA3HUKU eHep2oedheKmueHoCni
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Aunnoramusi. Ilens. llenp wcciienoBaHus COCTOMT B ONpPEIEICHHH KIIOYEBBIX HampasieHHH pedopmupoBaHus
OHCPreTUYECKOI0 MCHEPKMCHTA B IMNOAACPIKKY OCYIIECTBJICHUA IOJUTHUKU yCTOﬁ‘iHBOFO pasBuTHA B YCJIOBHUAX
MIepeX0/IHOl PKOHOMHUKH. B cOOTBETCTBHME C 3TOW LeNbio, ObUIM CHOPMYIHUPOBAHBI CIIEAYIONIHE HCCIEI0BATEIbCKIE
3amaun: 1) mpoanammsuposath onbiT EC M eBponeiicknx cTpaH, KOTOpPbIE HPOLLIM MyTh HMMIUIEMEHTAMH KOHLETIIHN
9Heprod(EeKTUBHOCTH; 2) OINPEIEIUTh OCHOBHBIE CIIOCOOBI PEATM3aMN KOHIETILIMU SHEProd(PEeKTUBHOCTH B yCIOBUSX
MIEPEXOHON 3KOHOMHKH; 3) MPEUIOXKHUTh KOHLENTYaJIbHbIE IOAXOABI Ul COAJaHCHPOBAHMS LENeld CHIKEHHS
MOTPEeOJICHNS] SHEPTUHM M SKOHOMHYECKOTO pocTa B YkpanHe. Memoouxa. OCHOBHBIE apIyMEHTHI B CTaThe pa3paboTaHbI
Ha OCHOBE aHAIM3a HAYYHBIX pabOT mo mpobiiemMaM 35Heprod((GEKTHBHOCTH B KOHTEKCTE YCTOHYMBOTO Pa3BHTHSL,
CpPaBHEHHMS CTATUCTHKU B 0OJIACTH 3HEPronoTpedaeHus, 3HeprodhGeKTUBHOCTH U SKOHOMHYECKOTO POCTa B Pa3INYHBIX
pETHOHaxX M CTPaHaX, aHAJIN3a OIBITA PA3IMYHBIX CTPaH, 0c0OeHHO B ['epmanuu. Pesynibmamet. B cTaTthe aHanmusupyercs
B3aMMOCBSI3b MEXAY 3HeproeMkocTeio M poctoM BBII, paccmarpuBaercs coBpemenHas mozpens EC B obmactu
3HEProd(pPeKTUBHOCTH, U3YUYArOTCS Pa3IndMsl SHEPTeTUYCCKOM MONUTHKU B pa3auuHbix peruonax u EC. CucteMHbId
MOAXO0J IMO3BOJIACT BbIABUTHL OCHOBHBIC METOABI 1 MEPHI, o6ecneq1/13a10u1y1e 3(1)(1)CKTI/IBHOCTI) 3HepFeTM‘-IeCKOI>i TIOJIMTUKH
B I'epmaHuu, xotopble NOJE3HBI 11 YKpauHbsl. Hayunas noeusna. B uccienoBaHUU NPOAaHAIN3UPOBAHbl OCHOBHBIE
METOJbI U Mephl, obecrieynBarone 3(PQGEKTUBHOCTD 3HEPIeTUUECKOW IOJUTHUKM B ['epMaHHMM, B TOM YHCIE TaKUX
00nacTsIX, KaKk peryJisTopHas IOJMTHKA, (MHAHCHPOBAHWE, PHIHOUHBIE WHCTPYMEHTHL IIpakmuueckas 3nauumocmes.
[pemnoxkenHast cucreMa METOJOB M MEp MOXKET OBITh IOJ€3Ha JUIS IUIAHMPOBAHUS JEHCTBUI, HalpaBJEHHBIX Ha
YKpeIUIeHre NoTeHInala 3Heprodp(eKTHBHOCTH B YCIOBHSX IEPEXOJHON SKOHOMHKH.

KiioueBble ci10Ba: ynpasienue suepeospdexmusHocmoio; dnepeocoepescenue; ycmotiuusoe passumue; Hoeas Esponeiickas
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Introduction. In Europe and the world the
issues of energy supply and energy efficiency
are extremely urgent on the agenda. The de-
mand for mineral hydrocarbon-based fuel —
coal, oil and gas — is growing steadily. Accord-
ing to the International Energy Agency, the
global primary energy demand will increase by
37 per cent during the period of 2013-2040.
The growth of energy consumption affects the
overall level of environmental pollution and
accelerates the process of climate change: the
energy-related CO, emissions are projected to
be 16 per cent higher by 2040 [1]. At the same
time, it is proven that the growth and continu-
ing increase in energy consumption does not
always correspond to rates of economic growth,
both in the short and the long run [2]. In recent
studies it is well documented that governments
of various countries could pursue the energy
conservation policies aimed at reduction of
energy use for purposes of environmentally
friendly development without causing signifi-
cant negative effects on the economic growth
[3-4].

This is why back in April 2010 the Secre-
tary-General’s Advisory Group on Energy and
Climate Change (AGECC) called for the adop-
tion of two related targets: 1) to achieve univer-
sal access to modern energy services by 2030;
2) and for a 40 per cent reduction in global en-
ergy intensity also by 2030 [5]. They were later
included as targets 1 and 3, respectively, to goal
7 from the recently adopted list of UN’s Sus-
tainable Development Goals (SDGs).

The aim of providing universal access to
energy should create favourable conditions for
the economic take-off. Access to modern en-
ergy services must be reliable, affordable and
sustainable, as well as, where possible, based
on sources with a low greenhouse gas emission
potential.

According to Ban Ki-moon, improving en-
ergy efficiency is paramount if we are to stop
the growth of energy consumption and to re-
duce greenhouse gas emissions [5, p. 2]. Meas-
ures for improving energy efficiency are aimed
at the reduction of energy intensity through
reducing energy consumption, while maintain-
ing the same level of productivity, and through
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transformation of energy sources. Since 2000,
the global energy intensity has been decreasing
at a rate of about one per cent per year due to
both of these approaches [11]. At the same
time, it should be noted that the European Un-
ion makes a decisive contribution to the global
energy policy through its missions, activities
and authoritative interaction with countries,
peoples and organisations throughout the
world.

The European Union member states have
committed to the 20/20/20 goals, cutting green-
house gas emissions by 20 per cent, increasing
the use of renewable energy by 20 per cent, and
cutting energy consumption through improved
energy efficiency by 20 per cent. A number of
reviews and scientific publications have shown
the fundamental achievements of the European
countries (e.g. Germany, Denmark, the Nether-
lands and others), which in the course of the
past decades continuously promoted the energy
efficiency mechanisms at national level [17-
19].

It should be emphasised that energy effi-
ciency is produced domestically, supporting
national energy security [17]. So in 2014, the
International Energy Agency countries are es-
timated to have avoided primary energy im-
ports of natural gas, oil and coal, totalling at
least 190 Mtoe, and saving USD 80 billion in
import bills. Germany achieved the greatest
reductions in imports overall, and is estimated
to have saved USD 30 billion as a result of en-
ergy efficiency gains that reduced consumption
of imported oil, gas and coal.

However, while noting the progress made
in developed countries, the special reports con-
firm that in countries with transitional econo-
mies, such as Ukraine, energy management
remains limited to an outdated concept of en-
ergy consumption. The existing policies, strate-
gies, as well as the practice of coordination of
economy- and energy-related issues, are inade-
quate and insufficient to avert a further deepen-
ing of the crisis. In these countries energy pol-
icy is still an emerging sphere of activity where
little progress has still been made.

Research Purpose.The aim of the pre-
sented research is to discuss the key directions
for the reformation of energy management in
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support of sustainable development policy im-
plementation under conditions of transitional
economy.

In accordance with this aim the following
specific objectives were formulated: 1) to ana-
lyse the experience of the EU and European
countries, which have implemented the energy
efficiency concept; 2) to identify the main
methods for the implementation of energy effi-
ciency concept in a transitional economy; 3) to
suggest conceptual approaches for balancing
targets of energy saving and economic growth
in Ukraine.

Methodology. The main arguments in the
article are developed by analysing scientific
papers on the issue of energy efficiency in the
context of sustainable development, through
comparative analysis of statistics in the area of
energy consumption, energy efficiency and
economic growth in various regions and coun-
tries, and by analysing experience of different
countries in this field, Germany in particular.

Findings. Today, the EU has a common
energy policy in the overall context of sustain-
able development concept. However, it should
be noted that the basic objectives and ap-
proaches of energy efficiency policy have been
developed in the EU in the course of many
years.

Following a long consultation process with
all EU member states, in January 2007, the
European Commission published the decision
to develop a common energy policy — “Energy
for a Changing World: The New European En-
ergy Policy”, which has been approved at a
meeting of the European Council on 8-9 March
2007 [8]. As the point of departure the new
European Energy Policy declared the progress
in re-directing energy management towards
achieving the objectives of sustainable, com-
petitive and secure energy supply.

This fundamental goal anticipates that en-
ergy policy will lead to a ‘post-industrial revo-
lution’, and to a low-carbon economy in the
European Union, as well as it will increase
competition in the energy markets and improve
security of energy supply and employment
prospects [8].

The EU’s common energy policy includes
the following key provisions: 1) integration of
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networks and energy capacity in the EU; 2)
diversification of energy sources for strengthen-
ing the energy security; 3) assisting EU coun-
tries to increase independence from energy im-
ports; 4) making the EU a world leader in re-
newable energy and in the fight against global
warming.

The EU model for achieving the energy ef-
ficiency is set out in the series of directives of
the European Parliament and the Council, such
as: Directive 2006/32/EU on energy end-use
efficiency and energy services; Directive
2010/31/EU on the energy performance of
buildings (recast); Directive 2010/30/EU on the
indication by labelling and standard product
information of the consumption of energy and
other resources by energy-related products;
Directive 2012/27/EU on energy efficiency.
These directives established a unified frame-
work for all member states determining the
principles of energy efficiency and coordinating
their actions.

Under this main line, the European Union
wants to achieve a positive effects by 2020
compared to the 1990 levels, also known as
20-20-20’, including a 20 per cent cut in
greenhouse gas emissions, a 20 per cent reduc-
tion in energy use through energy efficiency
improvements and a 20 per cent increase in
renewables. In addition, all EU member states
must also achieve at least 10 per cent share of
renewable energy in their transport sector [8].

But some countries make even more ambi-
tious commitments. For example, Germany
aims to cut its greenhouse gas emissions by 40
per cent by 2020 and up to 95 per cent in 2050.
Germany’s climate targets were put on paper in
2007 and have been held up by all governments

since (Germany’s climate targets were confirmed in the
2014 progress report and are subject to an annual moni-
toring process. The latest monitoring report was pub-

lished in November 2015.) [9]. The new energy
policy of the UK is designed to achieve steady
economic development while reducing green-
house gas emissions by 60 per cent by 2050
[10].

Annual analytical reviews of the World
Energy Council reconfirm that the EU is seri-
ous about advancing the path toward a low-
carbon future. Today, the EU’s GDP has grown
by more than 44 per cent, and at the same time,
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it has decreased its emissions 19 per cent below
1990 levels; per capita emissions have likewise
fallen [11]. Countries such as Germany set a
benchmark for other countries to follow by put-
ting forward its contribution. In contrast, in
many countries with transition economies (e.g.
Ukraine), one of the main economic differences
is high energy consumption leading to in-

creased energy intensity (see Table I).
Table 1
Dynamic of energy intensity and GDP growth
(Source: compiled by the authors according to [11-12])

2000] 2014 | 2000 2000 2014
-2014,
Y%lyear
Energy intensity of GDP(billion USS$)
industry*
World 0.13 [0.12 -1.0 - -
European |0.11 |0.08 -2.0 - -
Union
CIS** 0.36 (0,20 -4.0 - -
Ukraine 0.59 10.27 5.4 31.3 131.8
Russia 0.35 10.23 / \ 2.9 259.7 1 860.6)
Kazakhstan [0.25 [020 5 P -1.6 18.3 217.9
South Africa 0.18 [0.18 0,2 136.4 350.1
China 0.23 10,18 -1.9 12053 103549
Sweden 0.19 0,14 24 259.8 571.1
Canada 0.18 [0.14 -1.9 739.5 1785.4
Australia  [0.18 [0.12 2.6 415.0 14547
South Korea [0.16 [0.12 2.0 561.6 14104
India 0.13 [0.11 0.7 476.6 2048.5
United States|0.13 [0.09 2.6 10284.8)  17419.0
Japan 0.11 [0.09 1.2 4731.2 4601.5
France 0.11 [0.08 -1.9 1368.4 2829.2
Germany  [0.08 [0.07 TN 1 949.9 3 868.3
United 0.09 10.06 2.0 1554.8 2988.9
Kingdom

*The energy intensity of industry is defined as the ratio between
the final energy consumption of industry and the value added
measured in constant purchasing power parities

**CIS — New Independent States, the former Soviet Union

A World Bank study indicates that coun-
tries with underperforming energy systems may
lose up to 1-2 per cent of growth potential an-
nually as a result of inefficient use of scarce
energy resources, over-investment and energy
subsidies, energy supply outages, and direct
energy losses [12].

As for the understanding of efficiency en-
ergy systems, it should be noted that it is
viewed through the lens of the energy trilemma:
energy security, energy equity and energy-
related environmental sustainability.
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According to the interpretation of the World
Energy Council [13], achievement of energy
security requires the effective management of
primary energy supply, the reliability of energy
infrastructure, and the responsibility of energy
companies operation to meet current and future
demand. Energy equity provides the accessibil-
ity and affordability of energy supply across the
population. Environmental sustainability is
supported by the achievement of provision /
consumption efficiencies, and by the develop-
ment of energy supply from renewable and
other low-carbon sources.

Europe
3‘& Demand management and efficient energy
Greater share of low-carbon energy sources in energy
supply
North America
Research. development and demonstration

Lower carbon fossil fuel use through gas and
technology deployment

Middle East & North Africa

o RO

Transparent energy pricing to incentivise efficient
energy use

Increase share of solar and wind energy in energy
supply

Latin America & Caribbean

Regional integration and interconnection

6 Education and information to drive behavioural
changes in consumers and increase energy efficiency
Sub-Saharan Africa
Tap potential for renewables and gas for energy
supply
9 Access to energy and clean cooking fuels

Asia

.= Technology transfers to manage demand growth

O Greater social acceptance of changing energy supply

Fig. 1: Regional differences and priorities in measures
for developing the energy efficiency (Source: [16])

In this regard, Ukraine’s obligation to EU
is to create news models of energy management
based on nature conservation and reduction of
fossil fuel consumption while minimising addi-
tional environmental impacts caused by emis-
sions of greenhouse gasses into the atmosphere
[14-15].
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The results of this study show that specific
measures for developing the energy efficiency
vary greatly between regions and, in addition,
present great diversity among them (see Fig. I).

Country reports also reveal that the speed
and willingness to act varied greatly between
countries. The challenges have varied with each
country but often included limited financial
resources, insufficient experience or training in
leadership of authorities, as well as the lack of
experience in the developing and submitting
competitive proposals on energy services.

German experience is particularly valuable
for Ukraine, because both countries do not have
sufficient reserves of their own natural energy
resources. However, Germany’s ranking
reached the thirteenth position in the Energy
Trilemma Index (calculated by the World En-
ergy Council among 129 countries, 2015).
Germany also constantly improves its position
to balance the three sides of the energy
trilemma, with additional focus on social and
economic indicators, see Fig. 2 [13].

Ukraine (UA): Rank 110
Germany (DE): Rank 13

Energy performance VA 22 59 108

3

B e 104
I, Eneigy secuiiiy U4

DE 4 7 15
. ? . Energy equiry Ua 73 ™ 6
e

Emvirommental L

® , " sustainabifity Mmoo 14

Q Contextual performance 1 14 no 112
DE noon 13

g ﬂ , Political strength LA 100 o 107

£ DE 16 16 1%
, [ ] c‘i Societal strength LA 5§ 53 98
. DE 18 1 14
—UA —DE ;j{t Economic strength LA 109 n 1w
DE 26 14 16
Overall Rank TA ] 7] 110
DE 8 1 13

Fig. 2. 2015 Energy Index Rankings
(Source: compiled by the authors according to [13])

Germany has made progress in the imple-
mentation of energy efficiency targets owing
mainly to technology innovations and new
emerging energy service models, as well as due
to priorities set towards clean energy sources
and energy management systems. A large vari-
ety of services is offered by a plenitude of
stakeholders that differ significantly in size and
specification and that actively compete with
each other [6].

Consultation for private consumers is most
common in the following subjects: buildings,
saving electricity and saving fuel. The German
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market-oriented energy efficiency approach is
characterised by a variety of instruments and
measures that can be structured in the fields of
regulatory policy, funding and market instru-
ments.

The regulatory policy includes legal re-
quirements regarding quality of buildings and
energy consumption of new and refurbished
buildings (EnEV), legal requirements for en-
ergy services (EDL-G), and legal requirements
for energy consumption of products (EVPG).

Examples of financial instruments include:
programme BAFA ‘Local consultations to save
energy’, providing, among others, grants for
consultations with home owners by qualified
engineers; KfW programmes for energy-
efficient construction and refurbishment, pro-
viding public authorities with four to five euros
in revenue for every euro that went into the
promotion of energy-efficient construction and
refurbishment (as of 2010); market incentives
programme for the use of highly efficient cross-
sectional technologies, etc.

Examples of marketing instruments in-
clude: energy performance certification, pilot
projects, information and motivation, training
and qualification of technical specialists.

Originality and Practical value. The
study reviewed and analysed the main methods
and measures that ensure the effectiveness of
energy policy in Germany, including the do-
mains of regulatory policy, funding, market
instruments. The proposed system of methods
and measures may be useful for the planning of
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actions towards strengthening the capacity of
energy efficiency in the conditions of the transi-
tion economy.

Conclusions

1. The government can pursue the energy
conservation policies aimed at reduction of
energy use for purposes of environmentally
friendly development while supporting eco-
nomic growth.

2. UN included a goal to ensure access to af-
fordable, reliable, sustainable and modern en-
ergy for everybody to its list of Sustainable
Development Goals (SDGs) based, among oth-
ers, on two related targets: 1) to achieve univer-
sal access to modern energy services; 2) to re-
duce the global energy intensity.

3. The EU’s energy policy includes the fol-
lowing key lines of action: 1) integration of
networks and energy capacity of the EU; 2)
diversification of energy sources for strengthen-
ing the energy security in the EU; 3) develop-
ment of renewable energy.

4. The measures for developing the energy
efficiency vary greatly between regions and, in
addition, present great diversity among them.

5. Energy management in the EU includes
two main sets of actions: 1) demand manage-
ment and efficient energy; 2) greater share of
low-carbon energy sources in energy supply.

6. The German market-oriented instruments
and measures can be structured in the domains
of regulatory policy, funding and market in-
struments. All of these methods can be recom-
mended to Ukraine.
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