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EHEPT'ETUKHA

The interrelationship in regards to solving worldwide problem on reducing natural energy reserves and
developing environmentally friendly ways to obtain them, basing on non-traditional and renewable energy
sources (RES), is described in the article. The dynamics and structure of investment infusion into renewable
energy projects in the world through the period of 2009 to 2019 are analyzed. The regional and sectoral
analysis on the financial resources directness that stimulated the development and generation of “green”
energy is carried out. It has been found that China, the USA, Japan and a number of European countries
account for the largest amount of investments into the renewable energy over the period under study. It is
substantiated that the decrease in the growth rate of energy consumption within economically developed
countries is related to a number of factors, including the relocation of the center of global industrial
production to the Asian continent, investments priorities in energy-saving technologies rather than the
production of energy itself, the increase of ecological criteria, environmental and consumption standards.
The reorientation of international investment flows from developed countries to developing countries has
been identified, which is stipulated by the access to resources and cheaper generation of energy currents in
the sector of renewable energy.

On the basis of the conducted sectoral analysis, the segments of alternative energy have been identified,
which show the highest dynamics of development, in particular, solar and wind power. The importance of
institutional support for attracting foreign investment into this specified field is emphasized, in particular,
through the development and implementation of national alternative energy incentive programs. The
effectiveness of both investment and financial instruments of the stimulation and predominance of much more
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active use of subsidies for the development of hydrogen alternatives of energy resources in economically
developed countries compared to developing countries and countries with transition economies is noted on.
The importance of international coordination of alternative energy development efforts and the important
role of global regulators in achieving these goals have been identified. Among the most active international
institutions, which has stopped financing projects on oil and other kinds of mined fuel, the World Bank is
recognized, as well as the International Finance Corporation with its initiative to set up a Green
Cornerstone bond fund for emerging markets.

B cmammi po3kpumo 63aemo038 130K MidC GUPIUEHHAM 3a2albHOC8IMO80I NpodIeMu 3MeHUleHHs 3anacie
NPUPOOHUX eHePeeMUYHUX PecypCié Mma pO3POOKOI0 eKON02IYHO be3neUHUX cnocobig ix 00epHCaHHs Ha OCHOBI
Hempaouyiunux i ei0Hosn08anux Odcepen ewnepeii (BHE). Ilpoananizoeano ounamixy ma CmpyKmypy
iHgeCMUYIIHUX NOMOKI8 Y npoexmu 6i0H06MI08AHOI eHepeemuky y ceimi 3a nepiod 3 2009 no 2019 pik.
30iticneno pecioHanbHUull ma ceKMopalbHull AHAli3 CNPAMOBAHOCII (DIHAHCOBUX PeCYPCi8, WO CIMUMYTIOB8ATU
PO3BUMOK Ma 2eHepayilo «3elleHoiy» eHnepeii. Busgneno, wo Haubinbwull oocsae ingecmuyiti y 6i0HOBMI08ANbHI
Ooicepena enepeii 3a nepiod docaioxcenv npunadae na Kumati, CIIIA, Anonito ma pso €8poneiicokux Kpai.
O6rpyHmo6ano, wo 3HUNCEHHs MeMNi6 3POCMAHHI eHePeOCNONCUBAHHS 8 eKOHOMIYHO PO3GUHEHUX KPAiHax
nos’si3ane 3 HU3KOI YUHHUKIG, 30KpemMa NepemiujeHHAM YeHmpy 2100al1bH020 NPOMUCTI08020 SUPOOHUYMEA
Ha a3ilicbKull KOHMUHEHM, NPIOPUMEmHICIIO THBeCMUYILIHUX BKIA0eHb 8 eHep2o30epiealoyi mexHoN02il, a He
V 8UPOOHUYMBO CaAMOi eHepeii, NIOBUWEHHAM eKOJIOCIYHUX Kpumepiie ma cmamoapmie eupooOHuUymea u
cnoocusants. Ioenmughikosano nepeopicHmayilo MidCHAPOOHUX [HBECMUYIIHUX NOMOKI8 13 PO3BUHEHUX
Kpain 00 Kpain wo po3eusaomvpCs, wWo 3YMOBIEHO OOCMYNOM 00 pPecypcCié ma 30euesieHHAM 2eHepayii
eHep2emuyHUX NOMOKI8 Y CeKMopi 8i0HOBIIOBANILHUX 0dcepell eHepei.

Ha ocnosi nposedenoco cekmopanbHo2o ananizy 6UsBNIEHO CecMeHmMU albMepHAMUBHOI eHepeemuKu, o
0eMOHCMPYIOMb HAUGUWY OUHAMIKY DPO3BUMKY, 30KpeMd  COHAYHA ma eimpoeHepeemukd. Bxazano na
BAJCIUBICMb THCMUMYYIOHAILHOL NIOMPUMKU  WOOO0 3ANTYHUEHHS IHO3EMHUX TH8eCmuUYill 6 OKpecieHy cepy,
30Kpema uepe3 po3poOKY [ peanizayilo HAYIOHANbHUX NPOSPAM CMUMYIIO8AHHS  AlIbMEPHAMUBHOT
eHepeemuxu. Biomiueno eghekmusnicmev 5K IH6eCmMuyiuHux, max i QIHAHCOBUX THCMPYMEHMI8 MAaAK020
CMUMYTIO8AHHA MA NePesaAdCaHHsA Oilbl aKMUBHO20 BUKOPUCMAHMA CYOCUOIU HA pPO3BUMOK B00HEBUX
AIbMEPHAMUE eHepeopecypcié y eKOHOMIYHO PO3GUHEHUX KpAiHax ) MNOPIGHAHHI (3 KpaiHamu, uwo
PO36UBAIOMbCA A 0epHCABAMU 3 NepexiOHOl eKOHOMIKo. Busnaueno eazomicmv  MidcHapooHOi
KOOpOUHAyii 3yCUb 3 PO3GUMKY AJIbIMEPHAMUBHOT eHepeemUKU Ma 8adCIUB)Y POJib 2100ATbHUX pe2yNamopie 6
peanizayii yux yinet. Ceped HatOibuw aKMUGHUX MIdHCHAPOOHUX iHcmumymie susnano Ceimosuil banx, wo
NpUNUHUE vy Yinomy iHancysamu npoekmu 3 6UO0OYMKY Hagmu i [HWO20 BUKONHO20 NaAluea ma
Midxcnuapoony ginancosy kopnopayiro i3 ii iniyiamugorw cmeopents Gondy oonicayiti Green Cornerstone
OJ151 pPUHKIB, WO PO3BUBAIOMbCAL.
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Problem statement. Taking into account the background of rapid population growth and increase in world GDP,
catastrophic depletion of resource capital is taking place nowadays. The possibility to avoid negative consequences caused by
globalization processes is conditioned by the sustainable development and usage of non-traditional energy sources. The issue of the
renewable energy sources use is decisive goal of the UN Sustainable Development Goals and has positive impact on the solution of
global problems of humanity, including energy, ecology, and food.

Analysis of recent research and publications. With regards to the importance of developing renewable energy sources
across different fields of economy, environmental and energy spheres, the development of renewable energy sources is given the
highest priority in scientific and expert communities. The following national scientists have been engaged into research on
economic development of alternative energy: A. S. Zaverbnyi [1], V. A. Lavrenchuk [2], S. O. Kudria [3], M. M. Kuzmina [4].
Among foreign scholars, significant achievements in the field of alternative sources are made by M. Huber, D. Dimkova,



T. Hamacher [5] and D. Spencer [6]. In spite of the considerable scientific achievements, the issue of attracting investment
resources into RES projects needs profound study.

The purpose of the article is to analyze dynamics and regional priorities on attracting foreign investment into renewable
energy projects.

Research outcomes. Within the contemporary conditions of world economic processes development, the sphere of
energy supply is characterized by high level of efficiency, diversification of engineering structure and the most effective location of
energy objects. However, despite the rapid development and improvement of energy engineering processes, it is still in lack of
progress towards achieving the goal of sustainable development 7 [7], according to UN Sustainable Development Goals.

Universal access to energy, raising energetic efficiency and the promotion of renewable energy by 2030 is to lead to the
extended economic opportunities and to protect against climate change [8].

It should be noted that the decline in the growth rate of energy consumption among industrialized countries is primarily
due to the increase in investment into energy-saving technologies rather than into energy production itself. One of the ways of
searching and the main strategic task for solving global problem of reduction of natural energy reserves is the development of
environmentally safe ways of obtaining energy resources, the search for environmentally energy friendly raw materials on the
grounds of non-traditional and renewable energy sources (RES).

Meeting ever-increasing energy needs, most of the countries are trying to change development scenarios by introducing
new policies and focusing on alternative kinds of fuel and energy efficiency issues. Renewable energy by the International Energy
Agency (IEA) forecasts is projected to be the fastest growing energy resource with an average 7.6 % of increase annually and a
fourfold increase over the next 20 years due to the raising competitiveness of both solar and wind power. In particular, focusing on
the dynamics of RES development (Figure 1), it is expected that China will deliver the largest increase in renewable energy
production by 2023, surpassing those indicators of the European Union (EU) and the United States [9].
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Fig. 1. Consumption of alternative energy in leading markets, 2017 and 2023
(compiled by the author based on [9])



The priorities for the development of the global energy market are largely determined by economically grounded
directions for the use of fuel and energy resources. Between 2009 and 2019 there was a significant increase in the number of
alternative energy programs. Today, more than 160 countries are focusing on renewable energy development, increasing their
investment every year. Investments in “green” energy projects over the last decade should be observed and the leading countries
involved in attracting investment should be identified either (Fig. 2).
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Fig. 2. Top 20 Investment Leaders and Total Funds Raised for RES 2009 — 2019
(compiled by the author based on [10], [11])

Fig. 2 demonstrates total quantitative expression of the investment into the renewable energy potential of the 20 leading
markets. As it can be seen from Fig. 2, China is the leading state among countries with investment of USD 758 billion, accounting
for almost 31% of the world's total RES investment. The second position is ranked by the USD 356 billion (14% of the world-wide
volume). The TOP-20 rating also includes eight European countries, led by Germany (USD 179 billion) and the United Kingdom
(USD 122 billion). All in all, total investments of European countries from 2009 to 2019 is estimated at USD 698 billion, which is
about 28% of the world's total investment.

To trace the overall picture of attracting investments in “green” energy projects over the last decade, let us analyze their
dynamics in the RES sector (Fig. 3).
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Fig. 3. Dynamics of investments attraction into RES during 2004-2018, in USD billions
(compiled by the author based on [10], [11])




Figure 3 shows that investments into renewable energy in 2018 were estimated at USD 272.9 billion, which is 12 % less
than last year, but still remaining at a high level of USD 250 billion. During the period of 2009 and 2019, there were two
investment peaks in RES projects, including 2015, with a total calculation of USD 301.5 billion and in 2017 (USD 308.9 billion).

As it is shown in Fig. 3 above, the investment trend is characterized by gradual increase of attracting funds into alternative
energy projects. Despite 12 % decline within investment sector in 2018, compared to its peak in 2017 (USD 308.7 billion),
investment on for renewable energy has doubled on mined fuel financing, and the share of “green” technology in the world has
increased from 11,3 % in 2017 to 12.6 % in 2018. At the same time, the number of solar and wind power stations set a record of
638 Giga Watts during 2010-2019; this number is very impressive, bearing in mind that by the end of 2009 the solar power
engineering was at the level of just about 25 Giga Watts [12].

There is another way to analyze the investment dynamics into RES projects and to understand the tendency for attracting
funds during last decades. This analysis consists of geographical division of the world into developed economies and developing
countries (this distinguishing of countries meets the OECD criteria), which is presented in the Fig. 4.

In general, developed countries were the first to receive subsidies for the development of hydrogen alternatives to energy
in recent decades. However, the most rapid one is the growing demand for RES in developing countries. Figure 3 shows that by
2014 investment into renewable energy projects in developed countries had prevailed, but starting from 2015, the developing
countries have been dominating in attracting RES investments.

In 2018, advanced economies received USD 125.8 billion as investments, which is 10% more than the previous year,
while developing countries attracted USD 147.1 billion, which is 24% less than in 2017. This change was closely connected to
China and India. Total investment within these two giant countries fell down to 36% which is USD 99.6 billion (dark green color
in the graph shows this downfall), while that of "other" emerging economies it raised 22% to a record high up USD 47.5 billion of
attracted funds.
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Fig. 4. Dynamics of investments attraction into RES during the period of 2004-2018 by
geographical division of countries
(compiled by the author based on [12])

Among European countries, the leaders in terms of investment into RES in 2018 were Spain, Germany, the Netherlands,
Sweden, France and other countries listed in Table 1. It is interesting to note that France and Germany (developed countries)
showed somewhat of decline compared to 2017, but at the same time Spain (+ 859%) and Belgium (+ 312%) showed strong
investment growth. In 2018, USD 2.1 billion was attracted onto domestic RES projects, which 539 % higher than in previous year
[12].



Table 1.

RES investments in European countries in 2018, billion USD And it's changes from 2017
Country 2018, USD bln. % growth by 2017
Spain 7,5 859 %
Germany 6,3 -52 %
Netherlands 49 197 %
Sweden 4.5 122 %
France 4,1 -8 %
Belgium 3,1 312%
Italy 2,0 92 %
Denmark 1,7 69 %
Norway 1,1 15%
Finland 1,0 193 %
Ukraine 2,1 539 %

Source: compiled by the author based on [12]

Sectoral analysis reveals vectors of investment in the field of renewable sources. Regarding directions of attracting funds,
it is worth considering sectoral diagram presented in Fig. 5.
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Fig. 5. Total volume of investments into RES projects by sectors during 2009-2019
(compiled by the author based on [10], [11])

Paying much more attention to the analyzed period of 2009 to 2019, let us notify that the total equivalent amounted up to
USD 2.6 trillion worldwide. As it can be seen from Fig. 5, solar and wind power engineering projects account for the largest share
of investments, which are USD 1,349 trillion and USD 1,023 trillion relatively.

Comparing indicators of attracting investment resources in 2017-2018, it is worth going along with the following
dynamics (Fig. 6). In 2018 global solar investment declined to 22 % comparing with the previous year, and amounted just USD
133.5 billion (this reduction is considered as one of the main reasons for the decrease in the overall level of fundraising into RES
projects). Instead, there is an observance of raising up to more than 3% into the wind energy projects, amounting USD 129.7
billion in 2018. It is also worth noting about significant increase (61%) of investments into biomass energy projects, which in 2018
attracted over USD 6.8 billion.
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According to the requirements of The Paris Agreement, after 2020 the projected directions and investments in the world
energy sphere are to be brought into concordance with the low-carbon development strategy up to 2050, according to the decision
of the UN International Conference on Climate, in order to prevent the Earth's surface temperature rising above 2° C.

In the late 2017 the Summit on sources finance attraction for climate, the Head of the World Bank (WB) outlined a long
list of measures that are to be implemented for effective fulfilment of The Paris Agreement. The main one among them is the
following: WB ceases financing oil and other mined fuel projects after 2019. Exemptions are to be made for the poorest countries
only where gas production should be energetically beneficial for indigent layers of population. The plans also include USD 325
million contribution from the World Financial Corporation to the Green Cornerstone Bond Fund to create the world's largest
“green bond” fund for emerging markets. The fund has already raised more than USD 1 billion on for local climate protection
projects and is planning to attract at least USD 1 billion more for further development [13].

Conclusions. Summarizing the above, it should be concluded that the development of alternative energy is gaining
momentum on global scale. An important argument within this direction is the introduction of “green” energy projects in both
developed and developing countries; this process has been particularly noticeable over the last decade.

Awareness of the benefits from alternative energy by the global community over traditional sources has given a positive
impetus to increasing investment into renewable energy. China, the United States, Japan and several European countries account
for the largest amount of investment into renewable energy. This amount of investment has been provided by development and
implementation of alternative energy promotion principles and programs in these countries. There is also a shift in the trend of
global investment infusions from developed countries to developing countries, which is explained by the access to resources and
cheaper generation of energy flows in the RES sector.

Sectoral analysis has shown that over the last decade, renewable energy production has increased significantly, with solar
and wind power engineering showing the fastest pace.

Therefore, the use of alternative energy sources, stimulating investment infusions into renewable energy projects will
allow for rapid transition to renewable energy sources, which is extremely important as it reduces the share of mined fuels, which
in its turn leads to increase in greenhouse gas emissions and thus causes irreparable damage to the environment and to the planet in
the whole.
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