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Energy is an indispensable source of power for economic development. Mainstream research
has concluded that energy can be divided into two types: renewable and non-renewable.
Research analyzing the impact of non-renewable energy on economic development is very
comprehensive. Researchers dispute the association between expanding the usage of
renewable energy sources and stimulating the economy. They investigated the connection
between economic growth and energy use in developing countries. The paper assesses the
impact of the energy transition to renewable energy sources driving the economic growth
of countries. It has been established that positive transformations in economies can be
seen both developed and emerging economies. It has been proved that economic growth,
once the national energy becomes autonomous (examples of Iceland, Uruguay), ensures
the economy protection from external fluctuations in energy prices and guarantees electricity
generation at prices lower than those set for the energy produced from fossil sources. The
paper shows that freedom from additional financial burden for businesses is a critical
precondition for the stable development of the economy during the energy transition
period. It is indicated in the paper that if the state cannot carry out such a transition on its
own, there are good reasons to engage large businesses and other participants in this
process on favourable contractual terms. It has been found that such actions will promote
increased investments in the development of renewable power generation in the country.
The paper studies the main opportunities for economic growth resulting from the energy
transition, including price advantages for power generation (prices for electricity produced
using alternative sources are cheaper than those for electricity produced from fossil sources),
driving the entrepreneurial activity, as well as the possibility of exporting energy produced
from renewable source. The scientific novelty of our research is in the development of the
question of the energy impact transition on the economic growth of countries with different
financial, economic and energy potential, through the establishment of specific characteristics
of this process, which can contribute to the modeling of its implementation at the level of
other states, including Ukraine.
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Introduction and formulation of the problem

Energy security is the basis for the smooth
functioning of the economy of any country, and it
became particularly pressing in the first decades of
the XXI century, when it became obvious that the
world’s reserves of fossil resources used for the
production of electricity, fuel, and heat energy were
exhausted. Accordingly, each country faced the need
at the international level to ensure an effective energy
transition to alternative, so-called renewable energy
resources. Moreover, the issue of a rapid transition
to renewable energy is conditioned by the need to
protect the climate from harmful CO2 emissions in
the production of electricity and fuels from traditional
sources, and in the use thereof [4].

The development of the economy requires
proper supply of energy resources, while in modern
markets, businesses can independently choose energy
suppliers or, with an appropriate potential, generate
it independently. An important aspect of the energy
transition to renewable energy is to determine its
impact on economic growth. Given the urgency of
this issue, the chosen topic is relevant.

Analysis and research of publications

The issue of the energy transition to renewable
energy sources is covered in the research papers by:
L. Neik, A. Sherp, J. Jewell [4], F. Zhao, V. Bai,
K. Liu, Z. Liu [7], F. Z. Ainu, M. Ali, M. Sadiq [1],
E. Tverionaite, A. D. Sebursdottir, R. Olafsdottir,
C. M. Hall [6], C. K. Correa, M. Uriona-
Maldonado, C. R. Vaz [2] etc. Despite the availability
of certain scientific researches, there is a need to
define the problem in the context of a comprehensive
study.

Purpose of the article

The purpose of the paper is to substantiate the
relation between the impact of renewable energy

sources on economic growth in terms of the specifics
of best international practices. To achieve this goal,
a number of tasks have been set, in particular: to
determine the level of dependency of changes in the
economic development of countries on the effect of
renewable energy implementation; to characterize
the features of the impact under study.

Presentation of the main material

The study of the energy transition impact on
the economic development involves assessing
parametric indicators and defining the specific
features of this impact.

Let us conduct a study of the fact of dependency
of this category.

To do it, we need to choose the countries the
practices of which will be studied in the context of
ensuring the renewable energy introduction. These
are, in particular, the countries that demonstrate
global leadership in this field or have declared
favourable prospects in this area (Table). Among
those Germany, China and Morocco can be named.
In addition to determining the level of use of
renewable energy as part of the total amount of energy
resources used, the GDP dynamics for these countries
will be determined.

The provisions of the UN Sustainable
Development Goals (SDGs) stipulate that achieving
50% renewable power generation is the greatest
possible goal for the countries carrying out the energy
transition [5]. This benchmark is specified within
the framework of the UN SDGs7. Analysing the
data in Table 1, it can be stated that at the end of
2022, three countries reached a certain extremely
high limit, in particular: Iceland (an increase from
88.7% in 2020 to 88.92% in 2022), Uruguay (an
increase from 60.5% in 2020 to 63.35% in 2022),
Costa Rica (an increase from 50.4% in 2020 to 50.5%

The level of renewable energy implementation within the total use of energy resources and GDP of countries

Item Country % of renewable energy in the total energy resources utilisation GDP, billion USD

No. 2020 2021 2022 2020 2021 2022
1 [Iceland 88.7 90.14 88.92 21.7 25.6 27.7
2 | Uruguay 60.5 62 63.35 53.7 59.29 71.16
3 [Costa Rica 50.4 50.46 50.5 62.16 64.28 68.5
4 | Norway 47.1 54.59 47.59 362.2 | 482.18 | 504.7
5 [New Zealand 41.8 41.84 40.39 211.7 250 256.75
6 [Sweden 40 40 40.07 547.05 | 635.66 | 603.92
7 | Denmark 33.2 36.93 35.81 355.22 | 3983 | 386.72
8 [Germany 14.1 14.63 15.02 3.890 4.260 4.328
9 | China 8.9 9.2 9.67 14.690 | 17.730 | 18.208
10 [ Morocco 8.8 9.2 9.42 121.35 | 142.87 | 145.15

Source: [3;5;8]

Renewable energy sources impact on economic growth: international practices
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in 2022). We note that Norway is approaching this
goal (a rise from 47.1% in 2020 to 47.59% in 2022).
High values were also attained by such countries as:
New Zealand, Sweden (within 40%); Denmark (an
increase from 33.2% in 2020 to 35.81% in 2022).

Germany is distinguished by a stable growth of
this indicator (from 14.1% in 2020, 14.63% in 2021,
15.02% in 2022). It has been found that the
government of O. Scholz, during the first days of
office suggested the largest reform of energy policy
in the last decade. Namely, according to program
estimations, by 2030 Germany will transfer to 80%
use of renewable energy, and by 2035 — to 100%
[8].

With regard to China, we can also note a certain
increase in the level of energy transition (in 2020,
this figure was 8.9%, in 2021 — 9.2%, in 2022 —
9.67%). The country is accountable for the world’s
largest amount of CO2 emissions into the
atmosphere, which is due to the scale of development
of energy-intensive enterprises, the large population,
whose daily living activities create a great burden on
the energy system and the environment. At the same
time, at the state level, it is declared that by 2025
the country will reach 1/3 of the production of energy
resources from renewable sources (solar and wind
energy). Analysis of scientific and statistical data
(F. Zhao, V. Bai, K. Liu, Z. Liu [7]) allows us to
note that the reserves of renewable energy in China
are quite abundant. Wind energy and photovoltaic
(solar) energy have the greatest potential for
development. It is expected that soon they will
outpace hydropower and will become the main source
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of renewable energy. In terms of geographical
distribution, there is a huge regional imbalance in
the use of renewable energy sources in the country.
It has been established that Western China with its
huge renewable resources is the main centre of their
production, however Eastern China accounts for most
of the energy consumption (mainly non-renewable
sources are used).

Morocco, like China, shows a slight but steady
increase in the use of renewable energy (from 8.8%
in 2020, 9.2% in 2021, to 9.42% in 2022) (Table).
According to the findings of the study (F. Z. Ainu,
M. Ali, M. Sadiq [1]), Morocco is an energy deficit
country that needs almost 94% of energy imports to
power up its growing economy. Due to the rapid
growth of Morocco’s population, energy
consumption is estimated to increase significantly,
which will intensify the pressure on the energy system.
The issues related to resource scarcity, fluctuating
energy prices and environmental concerns have made
energy security a top priority. Thus, in 2009, the
Moroccan government created and proclaimed the
National Energy Strategy (NES), aimed at reaching
42% of renewable generation by 2020, which was
updated to 52% by 2050. In fact, in 2020, the declared
figures were not achieved, however steps were taken
to accelerate the energy transition.

Figure shows variations in GDP of these
countries for 2020—2022.

Analysis of statistical data (Figure) illustrate
that most of the countries under study show GDP
growth. This applies both to the countries with a
high level of energy transition and those with its

b
=)

Dynamics of changes in the GDP of the countries for 2020-2022

Source: [3]
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stable, but insignificant increase.

It has been established that the most positive
changes were achieved in Iceland (GDP growth in
2020-2021 by 18%, in 2021-2022 — by 8.2%),
Uruguay (an increase in 2020-2021 by 10.4%, in
2021-2022 — by 20%). Some states showed significant
upgrade in 2020-2021, particularly, Norway (33.1%),
New Zealand (18.1%), Sweden (16.2%), Denmark
(12.1%), China (20.7%).

It is necessary to note the specific features of
the impact of the energy transition on economic
growth in individual countries studied above.

Researchers (E. Tverionaite, A. D. Sebursdottir,
R. Olafsdottir, C. M. Hall [6]) state that Iceland is
one of the leading countries producing electricity
from renewable sources per capita. As the analytical
data show, almost 100% of the electricity produced
in the country in 2020 was received from renewable
sources, with 68.8% coming from hydropower and
31.2% from geothermal energy [6]. More than 80%
of all energy consumed in Iceland’s main economy
sectors, the housing and utilities sector, is renewable
energy. The country’s dependence on renewable
energy sources is likely to increase even further in
the future. This is confirmed by the fact that Iceland’s
Climate Action Plan suggests solving the problem of
a low percent of renewable energy in the transport
sector by promoting the purchase and use of electric
vehicles and other vehicles running on emission-
free energy. Iceland has been using hydro and
geothermal energy for several decades, and numerous
wind farm proposals were considered in 2022. The
specified characteristics of renewable energy
introduction into the business activities illustrated
that business in the process of energy transition had
no financial burden due to the commissioning of
new facilities (geothermal and hydroelectric power
plants) that produce electricity. The transition to a
nearly autonomous supply of energy resources has
become the key to the smooth operation of
businesses, increasing income from the activities of
service companies (tourism, hotel and restaurant
business). Given the fact that electricity generated
from renewable energy sources had a lower cost,
while overall production of exported products
increased. In general, these transformations in the
energy market led to the stabilization of the country’s
economy.

It is worth noting the positive transformations
in the economic development of Uruguay associated
with the effects of the energy transition. Analysis of
scientific materials (K. K. Correa, M. Uriona-

Maldonado, K. R. Vaz [2]) showed that within 20
years, Uruguay has transformed from a country
dependent on hydro and thermal energy into one of
the world leaders in the wind power industry,
including a huge excess of capacity, which allows
exporting energy to neighbouring countries. Due to
the stable export of electricity produced by wind
turbines, the country ensures GDP growth, which
allows securing the state of economy even during
the global energy and financial crisis.

Conclusions

As part of the study, the impact of the energy
transition to renewable energy sources on the
economic growth of countries has been proved. It
has been established that positive transformations in
economies can be characteristic of both developed
and emerging economies. It can be stated that
economic growth, once the national energy
autonomy is established (examples of Iceland,
Uruguay), ensures the economy protection from
external fluctuations in energy prices and guarantees
electricity generation at prices lower than those set
for energy produced from fossil sources. Freedom
from additional financial burden for businesses is a
critical precondition for the stable development of
the economy during the energy transition period.
Accordingly, if the state cannot carry out such a
transition on its own, there are good reasons to engage
large businesses and other participants in this process
on favourable contractual terms. Such actions will
promote increased investments in the development
of renewable power generation in the country. The
paper specifies the main opportunities for economic
growth resulting from the energy transition, including
price advantages for power generation, driving the
entrepreneurial activity, as well as the possibility of
exporting energy produced from renewable sources.

The scientific novelty of our research is in the
development of the question of the energy impact
transition on the economic growth of countries with
different financial, economic and energy potential,
through the establishment of specific characteristics
of this process, which can contribute to the modeling
of its implementation at the level of other states,
including Ukraine.

The question of forecasting the effect of the
introduction of renewable energy, in our opinion,
can become a relevant direction of further scientific
research. The issue of the estimating effect of the
renewable energy introduction can become a topical
area of further scientific researches.

Renewable energy sources impact on economic growth: international practices
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BII/IUB BI/IHOBJIIOBAHUX JIZKEPEJI EHEI:I"Ii HA
EKOHOMIYHE 3POCTAHHA: 3APYBLKHHNU TOCBIJ

boxwcanosa Bikmopia, Kononosa Oaexcanopa, Jlody-Caeka
Kapoaina, Jlody-Iyeea Jlapica, Yepnumeea Onena

Enepeis € nezaminnum dxcepenom nomyxscHocmi 045 eKOHO-
MiyH020 po3eumky. OcHOHI 0ocaiddceHHs OiUWAU BUCHOBKY, W0
eHepeir ModcHa po3diaumu Ha 06a euodu: 8i0HO6AHEAHY ma He-
6ionoeaeany. Hayxoesi pobomu, wo ananrizyroms éniue HegioHo6-
AHBAHOI eHepeii Ha eKOHOMIYHULL PO36UMOK, € 0YIce 8CEOCANCHUMU.
Icnye docmamubo docaiocens, de Haykosui marome po36ixcHocmi
Y n02A50ax HA 36 130K MIdC PO3UUPEHHIM BUKOPUCMAHHS 8i0H06-
AHBAHUX Odicepen eHepeii ma CMUMYAHOBAHHAM eKOHOMIKU. Bonu
docaioxcysanu 36’30k Midc eKOHOMIYHUM 3DOCMAHHAM | GUKOPUC-
MmaHHAM eHepeii 6 Kpainax, wo posgusaromoscs. B cmammi éusna-
YeHO GNAUB eHepeemUHH020 nepexody 00 iOHO0BAGAHUX OXcepen
eHepeemuKU Ha 3a0e3neveHHs eKOHOMIYHO20 3pOCMAaHHs KpaiH. Bcma-
HOBAECHO, Wj0 NO3UMUBHI eKOHOMIYHI nepemeopeHHs MOJCyms 6ymu
XapakmepHi SIK 0451 PO36UHEHUX eKOHOMIK, MakK i 0151 eKOHOMIK, Wo
poseusaromucs. JlosedeHo, w0 eKoOHOMIUHe 3pOCMAHHA Y 8UNAOKAX
CMBOPeHHsl HAUIOHANbHOT eHepeemu4HOI agmoHoMHoCmI (npukaadu
Icaandii, Ypyesaro) cnpusie 3axucmy ekoHOMIKU 6i0 308HIUHIX KO-
AUBAHb UIH HA eHepeoHOCIT, dae eapanmii ompumysamu enexkmpoe-
Hepeito 3a yinamu, dewlesuie Mux, sIKi 6CMAHOBAIOMbCSA HA eHep-
2ito, eupobaeny i3 eukonnux dxcepea. Ilokasano, wjo 6axicaueoro
YMOB0I cmMabinbHOO PO3GUMKY eKOHOMIKU Ni0 4ac eHepeemu4Ho20
nepexody 0o 6i0H061108aHOI eHepeemuKU € gidcymHuicms dodamko-
6020 (hinaHcoB020 mseaps o nionpuemnuymea. Bxasaro, wo skujo
depoicasa He MOdIce CAMOCMITIHO peanizyeamu makui nepexio € ceHc
3a4y4eHHs 00 6KA3AHO20 npoyecy KpynHo2o OizHecy, iHUUX yuac-
HUKI6 Ha GU2IOHUX KOHMPAKMHUX yM08ax. Busnaueno, wjo exazane
cnpusimume pocmy IHeeCmuyiiHuUx NOMOKI8 y pO36UMOK 6i0H08.1H0-
8aHoi eHepeemuKu 6 Kpaini. BueueHo 0CHOBHI MOMCAUBOCMI eKOHO-
MIUHO20 3DOCMAHHSL 80 eHepeemu1Ho20 nepexody, ceped AKUX, YiHO8i
nepeeaeu Ha enepeemuky (YiHu Ha eaeKmpoenepeiio, 8UupodneHy 3a6-
O0AKU GUKOPUCIMAHHIO ANbMEPHAMUGHUX Odcepen dewleguie mux, ki
B8CMAHOBAIOIOMbCS HA eAeKMPOeHepeRilo, 8UPOOAeHY 13 GUKONHUX
doicepen), AKI cnpusioms aKkmueizauii nionpuemMHUuybKoi disavHocmi
ma MoNCAUBICMb eKCHOpPMY eHepeii, 8UupobaeHoi 3a paxyHoK 8i0HOG-
Areanux dxcepen. Haykosa nogusna docaidicenHs noaseac 6 po3-
POOYI NUMAHHA GNAUBY eHepeemUHH020 nepexody Ha eKOHOMiuHe
3POCMAHH KpPaiH 3 PI3HUM (DIHAHCOBO-eKOHOMIYHUM Ma eHepee-
MUYHUM NOMEHYIaNOM Yepe3 GCMAHOBACHHS CNeyUPIuHUX Xapak-
mepucmuK 4b020 NPOUECy, W0 MONCe CHPUSMU MOOCAI0BAHHIO 1020
8NpPoBadNCeHHs HA DieHi IHWUX Oepicas, Y Momy uucai Ykpainu.

KimouoBi ciioBa: eHepreTMuHUI nepexil, BilHOBIIOBaHA
€HepreTrka, eKOHOMiUHe 3pOCTaHHSI, BUKOIHI €HEePreTUYHi
pecypcu, BiTpoBa eHepreTuka, COHsiUHa eHepreTuka,
riIpoeHeprisi, reoTepMaibHa eHeprisl.
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Energy is an indispensable source of power for economic
development. Mainstream research has concluded that energy can
be divided into two types: renewable and non-renewable. Research
analyzing the impact of non-renewable energy on economic
development is very comprehensive. Researchers dispute the
association between expanding the usage of renewable energy sources
and stimulating the economy. They investigated the connection
between economic growth and energy use in developing countries.
The paper assesses the impact of the energy transition to renewable
energy sources driving the economic growth of countries. It has been
established that positive transformations in economies can be seen
both developed and emerging economies. It has been proved that
economic growth, once the national energy becomes autonomous
(examples of Iceland, Uruguay), ensures the economy protection
from external fluctuations in energy prices and guarantees electricity
generation at prices lower than those set for the energy produced
from fossil sources. The paper shows that freedom from additional
financial burden for businesses is a critical precondition for the stable
development of the economy during the energy transition period. It is
indicated in the paper that if the state cannot carry out such a
transition on its own, there are good reasons to engage large businesses
and other participants in this process on favourable contractual terms.
It has been found that such actions will promote increased investments
in the development of renewable power generation in the country.
The paper studies the main opportunities for economic growth resulting
from the energy transition, including price advantages for power
generation (prices for electricity produced using alternative sources
are cheaper than those for electricity produced from fossil sources),
driving the entrepreneurial activity, as well as the possibility of
exporting energy produced from renewable source. The scientific
novelty of our research is in the development of the question of the
energy impact transition on the economic growth of countries with
different financial, economic and energy potential, through the
establishment of specific characteristics of this process, which can
contribute to the modeling of its implementation at the level of other
states, including Ukraine.

Keywords: energy transition, renewable power generation,
economic growth, fossil energy resources, wind energy, solar
energy, hydropower, geothermal energy.
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