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Aim of the article. The global shift towards renewable energy sources (RES) is an inevitable
consequence of the depletion of fossil fuel reserves. As countries seek to mitigate
the environmental impact of traditional energy production, the transition to “green energy”
becomes a critical factor in sustainable development.

The novelty of this article. The author provides a comprehensive exploration of Azerbaijan’s
transition to green energy, with a particular focus on the country’s distinctive use of hydropower,
solar, wind, and tidal energy solutions.
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Professor ) Methodology and methods. The methodology employed includes a comprehensive review
Azerbaijan Tourism and Management of the existing literature, analysis of energy policy documents, and evaluation of renewable
University energy projects implemented in Azerbaijan. Additionally, comparative analysis is applied
Keroghly Rahimova str., 822/23, Baku, to understand the distinctive approaches Azerbaijan has taken in advancing green energy
Azerbaijan compared to other countries in the region.

Main results. The results indicate that Azerbaifan is making substantial progress in utilizing
green energy resources. Key initiatives include the expansion of hydropower projects,
significant investments in solar and wind energy infrastructure, and the exploration
of tidal energy potential in the Caspian Sea. Notably, the country has also prioritized
the rehabilitation of territories liberated from occupation, integrating green energy solutions
into the reconstruction process. Author concludes by highlighting the crucial role of green
energy in Azerbaijan’s economic development and environmental sustainability. The study
emphasizes the importance of enhancing the regulatory and legal framework to foster further
growth of renewable energy. The findings suggest that Azerbaijan’s experience may offer
valuable insights for other countries, particularly in regions with similar energy challenges.
Author also provides a roadmap for the future of green energy in Azerbaijan, underscoring
the need for continuous innovation, investment, and international collaboration.
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Introduction. One of the key directions of human
societal development is closely linked to the energy
transition, which entails the gradual replacement
of fossil fuel-based energy with alternative energy
sources, primarily through the use of renewable
and environmentally friendly resources.

As is well known, the concept of the “green”
economy, which envisions a gradual transition to
renewable energy sources (RES) for the sustainable
development of human society, was first formulated
and introduced by British economist M. Jacobs in
his work Green Economy: Environment, Sustainable
Development, and Future Policy [1]. However,
M. Jacobs’ ideas gained widespread recognition only
after the global economic crisis of 2008. During this
period, the green economy began to be viewed as
an important tool for global economic recovery. Issues
related to green energy started to gain significant
international relevance. Consequently, the concept
of the green economy was incorporated into the United
Nations Environment Programme (UNEP) and was
recognized as a means of “enhancing human well-
being and social equity while significantly reducing
environmental risks and ecological deficits.”

In the modern era, the significance of green
energy for the further development of human society
is becoming paramount. Among the key objectives
ofsustainable developmentoutlinedinthe 2030Agenda
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for Sustainable Development adopted by the United
Nations, the transition to green energy is considered
one of the most crucial goals, as its achievement
will facilitate progress toward all other sustainable
development objectives. This document was adopted
at the Sustainable Development Summit, held from
September 25-27, 2015 [2].

As evident, green energy, by gradually replacing
traditional energy sources, has the potential to become
a fundamental mechanism for restructuring the global
economy and a key instrument for mitigating various
global challenges.

Many  countries, particularly  economically
developed ones, are taking concrete steps toward
transitioning their economies to renewable energy
sources. For instance, the United States plans to
transition to an economy that is 100% reliant on clean
energy and to achieve carbon neutrality no later than
2050. Similarly, the European Union is taking decisive
action in this direction. On December 11, 2019,
the European Commission adopted the so-called
European Green Deal. This initiative aims to achieve
complete greenhouse gas neutrality by 2050 by
transitioning away from fossil fuels to renewable energy
sources [3].

At the same time, the study of RES development
processes in various countries, particularly in
the post-Soviet space, presents significant scientific
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interest. In this regard, examining the development
and utilization of RES in the Republic of Azerbaijan is
of particular relevance from the perspective of gaining
insights and conducting research in this field.

The significance of global energy consumption.
One of the key characteristics of human societal
development is the continuous increase in global
energy consumption. Although traditional industries
and the service sector are becoming increasingly
energy-efficient, factors such as population growth,
rising demands for electricity and thermal energy,
advancements in science and various industries, as
well as the emergence of new sectors, contribute to
the overall increase in energy consumption.

According to the International Energy Agency,
global energy consumption in 2015 amounted
to 20.76 trillion kWh. Although it experienced
a temporary decline due to the COVID-19 pandemic,
it has since resumed a steady upward trajectory. In
line with economic trends, global energy consumption
growth in percentage terms slowed significantly in
2022 (from +4.9% in 2021, reaching 23.7 trillion kwWh,
to +2.1% in 2022). However, this remained above
the average annual growth rate of 1.4% observed
from 2010 to 2019. Overall, between 2018 and 2022,
the total capacity of alternative energy sources
increased by 21% compared to traditional energy
sources [4]. Projections indicate that global energy
consumption will reach approximately 33.4 trillion
kwh by 2030 and could rise to 41.3 trillion kwh by
2050.

It is well known that fossil fuel reserves are finite
and will eventually be depleted. The world must
prepare for the so-called energy transition, which will
inevitably follow the depletion of fossil fuel reserves.
As aresult, increasing global emphasis is being placed
on the utilization of renewable energy sources (RES).
To describe these energy sources, terms such as
“renewable” or “regenerative” energy are commonly
used. However, in scientific research, international
legislation, and public discourse, the term “green
energy” is being increasingly adopted in reference to
renewable energy sources.

Green energy and its global development. Green
energy refers to energy derived from natural sources
that replenish more quickly than they are consumed.
Examples include solar energy, wind energy,
and other renewable resources capable of generating
substantial amounts of electricity. To meet the growing
global demand for energy, fundamental changes in
this field are necessary. Green energy is essentially
derived from renewable, or inexhaustible, sources.
The core principle of green energy utilization lies in
harnessing energy from continuous natural processes
or renewable organic resources over time.

Green energy is obtained from natural resources
such as sunlight, various water flows (hydropower),
oceanic tides, wind, and, to some extent, geothermal

energy — all of which are renewable in nature.
Additionally, green energy is produced from various
types of biofuels, including wood, vegetable oll,
and ethanol. In 2010, renewable energy sources
accounted for 16.7% of global energy consumption.
By 2015, renewable energy sources supplied
approximately 19.3% of the world’s final energy
consumption [5]. According to the International
Energy Agency, in 2019, renewable energy sources
provided 26.8% of global energy consumption, with
hydropower constituting the largest share (16%),
followed by wind energy (5.3%), solar energy (2.6%),
biofuels and other waste (2.4%), and geothermal
energy (0.5%) [6].

According to some estimates, by 2050, up to
80-90% of the world’s electricity will be sourced from
renewable energy. Efficient and reliable renewable
energy technologies will help create a system that
is less vulnerable to macroeconomic and political
challenges [7]. The leading countries in the production
of energy from non-traditional sources include Iceland
(geothermal energy), Denmark (20.6%, wind energy),
Portugal (18%, wave, solar, and wind energy), Spain
(17.7%, solar energy), and New Zealand (15.1%,
geothermal and wind energy).

In Germany, renewable energy sources accounted
for 38% of electricity production in 2018. However,
by 2023, renewables provided a record share
of approximately 60% of Germany's total clean
electricity production. Brazil has implemented one
of the world’s largest renewable energy programs,
focused on producing ethanol fuel from sugarcane.
Ethanol accounts for 18% of the country’s automotive
fuel supply [8]. As a result, Brazil, which previously
had to import most of the oil required for domestic
consumption, has achieved full self-sufficiency in oil
production [9]. Ethanol fuel is also widely used in
the United States.

Development of green energy in Azerbaijan.
Azerbaijan is endowed with abundant traditional
energy resources, such as oil and gas, which not only
fully meet the country’s energy consumption needs
but also constitute a significant portion of its exports.
Nevertheless, increasing attention is being directed
toward the development and utilization of various
types of renewable energy sources. This shift is driven
by objective factors. According to some estimates,
Azerbaijan’s state-owned oil company, SOCAR, aims
to achieve decarbonization within the next decade.
However, other projections suggest that this transition
may take longer, given the country’s substantial
natural gas reserves and the potential discovery
of additional oil fields. Regardless, the global
transition to renewable energy is inevitable, as fossil
fuels are finite resources. The world is gradually
entering a new phase of the energy transition, marked
by the widespread adoption of renewable energy
sources and the gradual displacement of fossil fuels.
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Azerbaijan possesses significant natural resources
for the development of alternative energy sources.
The country has the potential to utilize various
types of renewable energy, including hydropower,
solar energy, wind energy, tidal energy, biomass
energy, and geothermal energy. Moreover, research
is underway on the production and transportation
of hydrogen through the Trans Adriatic Pipeline
(TAP), including the generation of green hydrogen
via electrolysis of Caspian Sea water using electricity
from offshore wind turbines, as well as the production
of blue hydrogen from natural gas extracted from
the Caspian shelf [10].

The establishment of a green energy zone in
the Republic of Azerbaijan has been designated as
a strategic objective. In this regard, the Presidential
Decree of the Republic of Azerbaijan on the approval
of the “National Priorities for Socio-Economic
Development:  Azerbaijan 2030,” issued on
February 2, 2021, enshrines the formation of a “Clean
Environment and Green Growth Country” as one
of the five national priorities for the country’s socio-
economic development until 2030 [11]. These national
priorities play a crucial role in fulfilling commitments
outlined in the United Nations document “Transforming
Our World: The 2030 Agenda for Sustainable
Development”.

Furthermore, the available resources have
the capacity to address key objectives, such
as enhancing the reliability of electricity supply,
establishing reserve capacities, compensating for
losses, ensuring energy provision to remote areas,
and exporting surplus energy abroad.

In this context, Azerbaijan is preparing for
the implementation of the so-called Green Energy
Corridor project. This corridor will connect the Caspian
Sea with Europe through a deep-sea cable laid along
the seabed of the Black Sea.

The feasibility study for this Green Energy Corridor
project from Azerbaijan to Europe is expected to be
completed by the end of 2024. In general, the process
of conducting an international tender, obtaining
the necessary approvals for financing, and concluding
contracts for project execution may take approximately
another year. Preliminary estimates suggest that
the project will require an investment of between
€2 billion and €2.5 billion. The construction phase
could take up to three years. Thus, the Green Energy
Corridor is projected to become operational around
2028. To regulate activities in the field of alternative
and renewable energy sources, Azerbaijan
established the State Agency for Renewable Energy
Sources, which has been operating under the Ministry
of Energy of Azerbaijan since September 22, 2020.

Itis noteworthy thatby the autumn 0f 2023, the share
of renewable energy in Azerbaijan’s total electricity
production had already reached 8%. According to
government forecasts, the share of renewable energy
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in Azerbaijan’s installed electricity generation capacity
is expected to reach 30% by 2030.

One distinctive feature of energy production
development in Azerbaijan’s wind and solar power
sectors is that these fields are expanding exclusively
through foreigninvestment. Itis essential to emphasize
that large-scale green energy projects have already
been launched in Azerbaijan in collaboration with
foreign partners as part of the country’s energy
transition. In 2024 alone, the total installed capacity
of wind and solar energy projects will amount to
1,300 MW.

Numerous contracts have been signed with foreign
companies for the implementation of these renewable
energy projects. For example, a wind power plant with
a capacity of 240 MW is being constructed by ACWA
POWER (Saudi Arabia), with construction having
commenced in January 2024 [12]. A 230 MW solar
power plant, built by MASDAR (United Arab Emirates),
was commissioned on October 20, 2023. Additionally,
a 240 MW solar power plant is under development
by BP (United Kingdom), with design work ongoing
for the “Shafag” solar power station in Jabrayil. These
projects are being implemented in accordance with
the Presidential Decree of the Republic of Azerbaijan
“On Measures for the Implementation of Pilot Projects
Using Renewable Energy Sources,” issued on
December 5, 2019.

Development of green energy in Azerbaijan:
Challenges and prospects. It should also be noted
that the rapid development of green energy allows for
savings in domestic natural gas consumption. This, in
turn, creates an additional opportunity to export these
natural gas resources.

Undoubtedly, the issue of using renewable
energy sources (RES) is also linked to the problem
of environmental cleanliness and preservation. In
this regard, Azerbaijan is taking practical measures
to combat climate change and ensure the planet's
environmental well-being. By decree of the country’s
president, 2024 has been declared the “Year of Solidarity
for a Green World” in Azerbaijan. Karabakh, East
Zangezur, and the Nakhchivan Autonomous Republic
have been designated as green energy zones. Overall,
Azerbaijan plans to reduce emissions from industrial
activities by 35% by 2030 and by up to 40% by 2050.
Several examples can be cited. One of the priority areas
during the restoration and reconstruction of territories
liberated from Armenian occupation is the overall
restoration of the ecosystem of these lands, as well as
environmental protection. Notably, real steps are being
taken to turn these territories into a net-zero emissions
zone by 2050, with plans for the complete transition
of the Karabakh and East Zangezur economic regions
of Azerbaijan to renewable energy sources.

Following a study of the hydro-energy potential
of the Karabakh and East Zangezur economic regions,
the Joint-Stock Company “Azerenergy” (the primary
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entity in the energy sector) prepared and presented
a report on the restoration of hydroelectric power
plants (HPPs) destroyed during the occupation, as
well as the construction of new HPPs in compliance
with environmental standards. According to the report,
72 small HPPs with a total capacity of 467 MW will
operate in the region.

In our view, attracting leading foreign producers
of electrical energy equipment, including from Ukraine,
could play a significant role in the implementation
of these projects, given the friendly and strategic
nature of relations between Ukraine and Azerbaijan.
Ukrainian companies could potentially participate
in the construction of new or reconstruction
of small HPPs in the East Zangezur economic region
of Azerbaijan. Overall, the total power generation
from existing plants in the region is expected to reach
270 megawatts (MW) by the end of 2024. By 2027,
the total HPP capacity will reach 500 MW. Naturally,
this will be an important contribution to Azerbaijan’s
transition to green energy.

It is particularly noteworthy that, for the first time
in Azerbaijan’s energy system history, the electricity
needs of the Karabakh and East Zangezur regions
are now 100% met by green energy [13]. Moreover,
the surplus electricity is supplied to the national grid.
If we consider both current and planned projects,
the total expected renewable energy capacity in
the Karabakh and East Zangezur economic regions will
reach 1100 MW, which is approximately 12—15 times
their current energy needs. It is crucial to highlight
that the adoption of green energy technologies
and the increase in its share in the overall electricity
supply system allows for a gradual reductionin reliance
on traditional energy sources such as oil, petroleum
products (e.g., fuel oil), and natural gas. Azerbaijan
has already ceased using oil and petroleum products
for electricity generation, and the volume of gas used
for this purpose is also steadily decreasing. This
enables the country to redirect the freed-up resources
for export. It is believed that this experience could also
be applied in Ukraine after the de-occupation of its
territories and the country’s economic development in
the near future.

It is also particularly noteworthy that, for the first
time in the post-Soviet space, Azerbaijan hosted
the COP29 conference in the fall of 2024. Among
other topics, the conference addressed the further
development of green energy worldwide in connection
with environmental protection issues.

Conclusion. The challenges facing countries
worldwide and the  anticipated  structural
transformations in the global energy balance have
set forth key tasks, such as increasing sustainable
and clean energy capacities in the region
and identifying new energy routes. Azerbaijan as one
of the key players in ensuring global and, to a greater
extent, regional energy security, is implementing

sustainable projects, particularly in the development
of green energy. The country also maintains close
integration with the energy systems of neighboring
states such as Georgia, Iran, and Turkey.

Summarizing this study, we can conclude that
the prospects for developing green energy are
determined by the following key points:

A clear and steady trend towards increasing
the production and consumption of green energy
within the overall energy generation and consumption
system is evident. Although oil and gas will remain
among the primary energy sources for at least
the next two decades, renewable energy generation
is an essential direction for the future of the energy
sector.

The energy transition is inevitable. However, it must
be carried out gradually, without disrupting existing
economic ties, while also considering environmental
protection issues.

Green energy aims to ensure the efficient
consumption of depletable resources (such as fossil
fuels — oil and gas) and the rational use of inexhaustible
resources, including solar, wind, hydro, and tidal
energy.

The Republic of Azerbaijan, despite its abundant
oil and gas resources, is making serious efforts to
transition to renewable energy sources. At the same
time, it is necessary to take appropriate measures
to improve the regulatory and legal framework
supporting the development of renewable energy,
primarily through the adoption of a law on RES.

Thus, one of the main directions of Azerbaijan’s
future economic development is closely linked to
the use of environmentally friendly technologies,
clean energy sources, waste recycling, and measures
for the rehabilitation of polluted areas.
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3eneHa eHepria B Azepo6aiigpKaHi
(Tvnn Ta NnepcnekTUBN PO3IBUTKY)

Mema cmammi. [nobasibHUll nepexio 00 8ioHosMBaHUX Oxepesn eHepeail (BAE) € HeMUHy-
4UM HacslioKoM BuYeprnaHHs 3anacig BUKONHUX Budis naausa. OCKiflbKu KpaiHu rnpagHymsb
3MeHWuUmMU ekonoaiqHul 8nius mpaduyiliHo2o BUPObHUYMBa eHepeail, nepexio 00 «3e/1eHol
eHepaii» cmae KpUMUYHUM hakmopoM CmMasio2o PO3BUMKY.

Hosu3sHa yjei cmammi. ABmop Hadae 8cebiyHe AocidxeHHs1 nepexody AsepbalioxaHy oo
3e/1eHOT eHepeii, 3 0C06/IUBOI0 yBa2oK 00 YHIKa/IbHO20 BUKOPUCMAaHHS 2idpoeHepaii, COHsI4-
HOI;, BimposoI ma npu/sIuBHOI eHepail 8 KOHMeKCcMI KpaiHu.

Memodorsiozis ma memoou. BukopucmosysaHa mMemodosioeisi Bk/oHae BCebiyHUl 0271510
ICHYHOHUX HayKOBUX npayb, aHasli3 eHep2emuyHuUx noiimuk ma OyiHKy peasizosaHux rpo-
eKkmis BIOHOB/I0BaHOI eHepeemuku 8 A3epbalioxaHi. KpiMm moeo, 3acmocosyembcs nopis-
HSIIbHUU aHasi3 0719 PO3yMIHHS YHIKa/IbHUX 1ioX00i8, siki AsepbalidxaH sukopucmosye 0715
PO3BUMKY 3e/1eHOI eHepail MOPIBHSIHO 3 IHWUMU KpaiHamu pezioHy.

OcHoBHI pesynibmamu. Pe3ysibmamu nokasyroms, wo AsepbalioxaH pobums cymmesull
fpoepec y BUKopucmaHi pecypcis 3es1eHoi eHepaii. OCHOBHI iHiyiamuBu BK/IKOYalomb PO3-
WUPEHHST Mpoekmig 2idpoesiekmpocmanyil, 3Ha4Hi iHBecmuuii 8 iHgbpacmpykmypy COHSIHHOI
ma 8impoBsoi eHepaii ma Aoc/lidxeHHsI MomeHyjasy npu/IusHoi eHepeii 8 Kacniticbkomy Mopi.
Bax/1ugoto € makox npiopumemicms BIOHOB/IEHHSI MepUMOopiIl, 38i/IbHEHUX BI0 OKyrauyil,
3 iHmeapayjiero pilueHb 3 3e/1eHOI eHepaii 8 Mpoyec pekoHCmpykyii. ABmop niodcymosye, rnio-
KPEeC/1or4U BUpilasbHy posib 3e/1eHOT eHepail y eKOHOMIYHOMY po3sUmKy A3epbalioxaHy
ma 3abe3rnedyeHHi ekooeiyHoi cmasiocmi. Joc/ioxeHHs] akyeHmye Ha BaxJ/iugocmi mocu-
JIeHHSI peay/IimopHOI ma rpasosol 6a3u 071 CPUSIHHS M00&/IbWOMY PO3BUMKY BIOHOB/O-
BaHUX Oxepesn eHepeii. 3HaliOeHi pe3y/ibmamu csid4ams, wo 00csi0 AsepbalioxaHy Moxe
6ymu KOpUCHUM O/151 IHWUX KpaiH, 30KpemMa 8 peaioHax i3 Modi6HUMU eHepaemuyHUMU rpo-
6r1emamu. ABMoOpP MakoxX MpPONoHye OOPOXHIO kapmy 0715 MalibymHb020 PO3BUMKY 3e/1eHOT
eHepeail 8 AsepbalioxaHi, MoKpec/tYU HeobXioHicmb nocmiliHuX iHHosayil, iHeecmuyili
ma MixXHapOoOHoI crisnpayi.

Kntodosi cnosa: sUpobHUYMBO eHepeil, BIOHOBM0Ba/ILHI Oxepena eHepeail (BAE), eHep-
eemuyHull epexio, 3eneHa eHepeaisi, nepesaau 3e/1eHoi eHepeii, MPob/1emMu BUKOPUCMAaHHS
B/E, possumok BAE.
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