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 Abstract. The paper is devoted to the study of positive political and 
regional security impacts of the regional green energy production and 
export projects being implemented in the South Caucasus, such as 
"green energy zone" projects in the Republic of Azerbaijan, as well as 
the Black Sea Submarine Cable (BSSC), which are important 
transregional energy connectivity platform between EU and South 
Caucasus. The main conclusion of the paper is that green energy 
cooperation is highly important both in addressing the negative impacts 
of global climate change and for mitigating political and regional 
security risks. Moreover, the paper focuses on the green energy 
potential of each country in the region. It provides an analysis of the 
geopolitical, environmental, and energy security perspectives of such 
projects in the South Caucasus, which has been plagued by ethnic 
conflicts orchestrated by geopolitical players for over 30 years since the 
dissolution of the Soviet Union in 1991. 

Keywords: environmental security; regional security; sustainable 
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INTRODUCTION 

The 21st century has seen unprecedented global 
change in search of affordable and scalable solu-
tions to reduce the dependency on fossil fuels, 
bearing serious consequences for the environ-
ment and climate. Globally, oil-gas rich economies 
are facing pressure to reduce their carbon foot-
print and develop low-emission pathways, de-
spite the emergence of new global economic chal-
lenges largely driven by geopolitical processes.  

Moreover, among the other global risks, climate 
change is going to be the most challenging and ne-
cessitate broader international cooperation. In 
this regard, the Intergovernmental Panel on Cli-
mate Change (IPCC), which serves as a scientific 
platform responsible for promoting the UN sci-
ence base in the relevant field, predicted that 
global climate change would lead to a global dis-
aster if global warming exceeded 1.5° C per year. 
At the same time, the WMO confirmed that 2024 
was the warmest year on record at about 1.55 °C 
above the pre-industrial level [1]. Besides that, the 
past ten years have all been in the Top Ten, in an 
extraordinary streak of record-breaking tempera-
tures. Generally, let's look at the situation with the 
progress of SDGs implementation, according to 

the UN's latest Sustainable Development Goals 
Report. Only 17% of the Sustainable Development 
Goals (SDGs) are currently on track, nearly half 
have made very little or moderate progress, and 
more than a third have stalled or gone into re-
verse [2]. The significant "contribution" to being 
substantially out of track with the SDG implemen-
tation has been made by global warming. The ex-
treme events of climate change and environmen-
tal pollution are affecting the survival and devel-
opment of almost all countries, particularly those 
that are highly sensitive to the negative impacts of 
climate change. In the last 50 years, the number of 
recorded climate disasters has increased fivefold, 
and economic losses have increased sevenfold [3]. 

 

RESULTS AND DISCUSSION 

In this regard, the Republic of Azerbaijan, as 
COP29 host country in 2024, has outlined strate-
gic development plans, goals and COP initiatives 
on green energy transition as a substantial contri-
bution to combat global climate change and ad-
dressing other SGD challenges. For instance, the 
COP29 initiative on "Green Energy Zones and Cor-
ridors" announced by Azerbaijan aims to connect 
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green energy sources with communities in need 
by developing interconnected power grids [4]. 
Moreover, the initiative is a part of the wider 
Green Energy Pledge that focuses on promoting 
investment, stimulating economic growth, and 
fostering regional cooperation. With a significant 
contribution to reducing greenhouse gas emis-
sions, the green energy zones, particularly the en-
ergy corridors projects, can foster broader socio-
economic cooperation among regional countries. 
This, in turn, enables the mitigation of political se-
curity risks and conflict vulnerability, generating 
a new, conducive geopolitical momentum for re-
silient and permanent peace.  

It should be noted that a broader South Caucasus 
format, i.e., the "3+3 format," emerged with the 
end of the Second Karabakh War in 2020 to estab-
lish a regional cooperation framework involving 
three countries of the South Caucasus - Armenia, 
Azerbaijan, and Georgia, alongside the neighbour-
ing powers – Iran, Russia, and Türkiye. While the 
issue generated much debate and looked both rel-
evant and controversial, particularly in 2021-
2022, such a framework was also offered in the 
past and other variations. The comprehensive in-
formation on this cooperation format can be 
found in [5]. At the same time, the format has re-
cently gained popularity, with many considering 
it as a potential solution to the power vacuum 
arising from the West's distance from the South 
Caucasus. Though the "3+3 format" is embraced 
by all countries, except for Georgia, and is re-
garded as a certain mini-summit system for the lo-
cal players to discuss, there are nevertheless dif-
fering views on the efficacy of the initiative [5]. 
The format of the "3+3 initiative" achieves what 
Moscow has long been striving for – the exclusion 
of non-regional powers from the South Caucasus. 
To achieve this goal, Russia's understanding with 
both Türkiye and Iran is advantageous, since 
these two Middle Eastern powers likewise pursue 
reducing the influence of other countries, particu-
larly the US influence in the region. 

As a green energy component of the "3+3 initia-
tive", strengthening cooperation between the 
mentioned countries of the region, the paper fo-
cusses on positive political security impacts of 
such green energy cooperation in the broader 
South Caucasus, taking into account a huge green 
energy potential of the region, as well as new very 
conducive political landmark emerged after resto-
ration of the territorial integrity of Azerbaijan in 
2023 and current more balanced political courses 
of Georgia and Armenia.  

 Let's first consider the socio-economic situation 
and the green transition activities of the Republic 
of Azerbaijan, a state commonly acknowledged as 
a regional leader of the South Caucasus, as well as 
a green transition driver and regional risks miti-
gator of the region.  

Thus, regarding SDGs, the Sustainable Develop-
ment Goals hold particular importance for Azer-
baijan from the beginning of its participation in 
the process, as reflected in [6]. The country is 
among 12 countries around the globe. It is the first 
in the South Caucasus, which has submitted its 
third Voluntary National Review Report on the 
implementation of the 2030 Agenda [7]. Scoring 
72.4 out of 100 points possible on the SDG 
achievement index, Azerbaijan ranks 55th out of 
165 countries in the 2021 Sustainable Develop-
ment Report, with the best result in the region. 
Voluntary National Review Reports highlight 
Azerbaijan's progress in areas such as poverty re-
duction, healthcare, nutrition, women's labour 
force participation, clean water and sanitation, ac-
cess to energy, internet usage, threatened species 
survival, as well as improving population welfare 
and sustainable development of cities and com-
munities. Azerbaijan, along with crude oil and nat-
ural gas, recently became an exporter of electric 
energy. Today, the country exports electric energy 
to 4 neighbouring countries. The most remarka-
ble indicator of Azerbaijan's inclusive, sustainable 
development in 2024 was the non-oil economy's 
6.2% growth, up from 3.7% in 2023, as reported 
by the European Bank for Reconstruction and De-
velopment [8]. 

The new macroeconomic policy framework to-
wards macroeconomic stability in Azerbaijan in-
cludes a change in the medium and long-term 
"driving forces" of the economy toward sustaina-
bility and diversification. The reintegration of ter-
ritories occupied by Armenia and destroyed dur-
ing the war into the country's overall economy 
creates advantages. The opportunities provided 
by new international and cross-regional transport 
and logistics corridors give a new momentum and 
great impetus to Azerbaijan's development. In 
this context, the establishment of a robust security 
system, stability, prosperity, and mutually benefi-
cial cooperation in the region, as well as the devel-
opment of economic and trade relations among 
regional states, will further strengthen Azerbai-
jan's role in the South Caucasus and beyond.  

As mentioned above, one of the main pillars of 
sustainable development for each country is 
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environmental security. Azerbaijan attaches great 
importance to this issue on all international plat-
forms, striving to create a conducive environment 
that enhances the resilience of the national eco-
system, conserves biodiversity, and reduces 
greenhouse gas emissions. The "greening" activi-
ties of the country align with its relevant commit-
ments under the UNFCCC and Paris Agreement, as 
reflected in [9-13]. 

To meet the national commitments to the United 
Nations' 2030 Agenda for Sustainable Develop-
ment, as well as the Paris Climate Agreement, a 
new strategic framework is outlined in the "Azer-
baijan 2030: National Priorities for Socio-Eco-
nomic Development" document approved by the 
relevant Order of the President of the Republic of 
Azerbaijan issued on February 2, 2021. The men-
tioned strategic framework supports implemen-
tation of emerging priorities of particular im-
portance: 1) sustainably growing competitive 
economy; 2) society based on dynamic, inclusive 
and social justice; 3) competitive human capital 
and modern innovations space; 4) great return to 
the liberated territories; and 5) clean environ-
ment and "green growth" country [14].  

 Within the framework of the implementation of 
the last but not least, 4th and 5th priorities of the 
"Azerbaijan 2030: National Priorities for Socio-
Economic Development" document, "great return 
to the liberated territories" and "clean environ-
ment and "green growth" country" Azerbaijan re-
alises restoration and reconstruction of the men-
tioned territories as an opportunity to strengthen 
regional cooperation. In this regard, the initiative 
of the President of Azerbaijan, Ilham Aliyev, to 
turn the mentioned territories into a "green en-
ergy" zone should be especially noted. This 
unique initiative places special emphasis on the 
application of "green" technologies, effective and 
"smart" systems and paves the way for regional 
energy architecture. Moreover, at the COP26 
meeting in Glasgow, Azerbaijan announced its 
plan to transform the de-occupied territories 
(Karabakh and Eastern Zangezur economic re-
gions) into a "net-zero" zone. The relevant full-
scale measures towards the green zone are under-
way, having strategic importance for the sustain-
able development of the whole region.  

Generally, Azerbaijan is one of the countries with 
a huge potential for RES in the South Caucasus. 
The country's renewable energy potential ex-
ceeds 27 gigawatts of wind and solar power on-
shore and 157 gigawatts of wind power in the 

Azerbaijani sector of the Caspian Sea [15]. Addi-
tionally, the Biomass and waste energy potential 
is over 900 MW, and the potential of small rivers 
is more than 650 MW [16]. Together with the 
"Masdar" company (UAE), Azerbaijan plans to im-
plement 3 gigawatts of wind and 1 gigawatt of so-
lar power by 2027, 80 per cent of which will be ex-
ported. By 2037, the country plans to create an ad-
ditional capacity of at least 6 gigawatts. Moreover, 
on December 15 2022, the Ministry of Energy of 
the Republic of Azerbaijan and Fortescue Future 
Industries (FFI) (Australia) signed a Framework 
Agreement to collaborate on studying and devel-
oping potential green hydrogen and renewable 
energy projects in Azerbaijan. Aimed at further 
strengthening the close relationship between 
Azerbaijan and Fortescue, the Agreement will ex-
plore up to 12GW of potential projects from re-
newable energy sources and green hydrogen 
production in Azerbaijan [17]. 

A significant contribution to increasing the share 
of RES in the total energy capacity can be made by 
the relevant activities in the liberated territories 
(Karabakh and Eastern Zangazur), establishing 
them as a "green energy" zone. These territories 
of Azerbaijan have the proven potential of 7200 
megawatts of solar energy and 2000 megawatts of 
wind energy. It proves that the solar energy po-
tential is approximately equal to the country's 
overall electric energy production capacity. The 
relevant Decree of the President of Azerbaijan ap-
proved the order on "measures to establish a 
green energy zone in these territories of the Re-
public of Azerbaijan [18]. " Moreover, it should be 
noted that 25 % of the country's water resources 
are located in the mentioned regions, which 
means 2.47-2.56 billion cubic meters of reserves 
per year. In this regard, Tartar, Bazarchay, Hakari 
and their tributaries, as the most abundant rivers, 
have great potential for the construction of a net-
work of hydropower plants. 

Taking into account these circumstances, in re-
cent years, strategically important steps have 
been taken by the government, hand-in-hand with 
international energy companies, to create large-
scale production capacities for renewable energy 
and green energy export in Azerbaijan. As a result, 
the country, along with transforming into a green 
energy country, is expected to become an im-
portant and reliable partner for the EU and other 
regions, supplying renewable energy and hydro-
gen. All these steps enable promotion of green en-
ergy transmission from the South Caucasus re-
gion, that was reflected in the "Agreement on a 
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strategic partnership in the field of green energy 
development and transmission between the Gov-
ernments of the Republic of Azerbaijan, Georgia, 
Romania and Hungary" (the Black Sea Submarine 
Cable-BSSC) that was signed on 17.12.22 in Bu-
charest [16]. The Agreement supported by EU fo-
cuses to integrate a growing share of RES, 
stronger electricity interconnections between Ro-
mania, Georgia, and Azerbaijan, i.e. electric cable 
will connect countries on both sides of the Black 
Sea and further towards the Caspian sea region 
and will help reinforce regional countries security 
of supply by bringing electricity from renewable 
sources to the European Union via Romania and 
through Hungary. This ambitious project will di-
rectly link the South Caucasus and the EU via a 
1,155 km high-voltage direct current (HVDC) ca-
ble, transmitting renewable electricity from Azer-
baijan and Georgia to Romania and Hungary. 
Therefore, the BSSC will not only strengthen Eu-
rope's energy security but also enable the enlarge-
ment of the regional cooperation in green energy 
production in a broader South Caucasus, as well as 
in the Central Asia countries through the Caspian 
Green Energy Corridor. This incredible initiative 
was launched after by the Memorandum of Un-
derstanding between the Ministry of Energy of the 
Republic of Azerbaijan, the Ministry of Energy of 
the Republic of Kazakhstan, the Ministry of En-
ergy of the Republic of Uzbekistan and the Asian 
Development Bank, the Asian Infrastructure In-
vestment Bank within Southern Gas Corridor Ad-
visory Council 11th Ministerial Meeting and Green 
Energy Advisory Council 3rd Ministerial Meeting 
in Baku on 04.04.25 [19]. On the same day, the Eu-
ropean Union (EU) launched a package of 12 bil-
lion euros (US$13.2 billion) for the Central Asian 
region under its Global Gateway investment pro-
gram during the historic Central Asia-EU Summit 
in Samarkand (Uzbekistan) [20]. All these green 
energy initiatives will strengthen green energy co-
operation among the states of the two key regions 
and their strategic partners, the multilateral de-
velopment banks. They will certainly reshape the 
geopolitical security landscape of Eurasia, includ-
ing the broader South Caucasus region. By the 
way, according to research by energy transporta-
tion experts, the Southern Gas Corridor, a pivotal 
regional natural gas export infrastructure as 
broadly analysed in [21], could be easily repur-
posed as a green hydrogen export infrastructure 
shortly. 

Thus, considering the vast green energy potential 
of the broader South Caucasus, the mentioned 

projects may strengthen regional green energy di-
plomacy, as well as create unprecedented mo-
mentum for regional cooperation, political stabil-
ity, and environmental security of the broader 
South Caucasus region. In this regard, let's con-
sider the potential of renewable energy sources 
(RES) in other countries of the broader South Cau-
casus and find common targets for increasing the 
RES share in the energy sector and its transmis-
sion perspectives. 

Thus, one of the key geopolitical players in the re-
gion, Russia, possesses a remarkable potential for 
renewable energy sources, even though in recent 
years, Russia's role as the main conflict mediator 
and security provider in the South Caucasus has 
diminished. Despite this, Russia retains its leading 
position in the region, which could be augmented 
if Russia achieves military or diplomatic success 
on the Ukraine front.  

The government of Russia aims to increase the 
share of RES 10 times over 20 years, raising its 
share in the total installed capacity to 10% by 
2040. Even with these investments, the total 
amount of one trillion Russian Rubles will be allo-
cated to renewables by 2035. In 2020 alone, 
around 1 GW of solar and wind energy facilities 
were installed, which made up 60% of new in-
stalled capacities. While solar and wind power 
plants have seen exponential growth, other RES-
based power plants form a minor share. The tar-
get share of renewable energy in the country's 
electricity generation, set earlier by the Russian 
government as 4.5% by 2024, will not be achieved 
due to the delays caused by the country's eco-
nomic problems in 2014-2016 and the time re-
quired for local equipment manufacturing [22].  

Another key geopolitical player in the broader 
South Caucasus region, Türkiye, has seen its re-
newable capacity grow by 50% over the last five 
years. Even in 2019, Türkiye had the fifth-highest 
level of new renewable capacity additions in Eu-
rope and the 15th highest in the world. The IEA 
report notes that the country can achieve even 
stronger growth in renewables, especially solar, 
wind and geothermal, given its considerable re-
source endowment. Its rich potential for expan-
sion of renewables is not limited to electricity gen-
eration but is also relevant in the heating sector. 
Notably, Türkiye uses only an estimated 3% of its 
solar and 15% of its onshore wind potential. The 
country has been proven to implement innovative 
stimulation measures to reduce costs and in-
crease investments in renewables; for example, 
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auctions play an essential role in this end. The 
planned commissioning of Türkiye's first nuclear 
power facility in Akkuyu in 2023, which is being 
built in close cooperation with Russia despite the 
political and economic pressure from Western 
countries, will further diversify the country's low-
carbon fuel mix [23]. 

Concerning Iran, the country is currently the 
10th largest CO2 emitter in the world, with its en-
ergy sector accounting for 33% of Iran's total CO2 
emissions [24]. In this regard, according to Iran's 
sixth Five-Year Development Plan, the country 
plans to produce 5000 MW of energy using re-
newables in the next five years. Moreover, the 
plan aims to promote renewable energy to reduce 
the environmental impact of the country's energy 
sector. Consequently, the main reasons behind 
Iran's interest in renewable energy development 
are improving energy security, reducing depend-
ence on fossil fuels and meeting domestic electric-
ity demand. Most of the plants in Iran use fossil 
fuels, especially natural gas. Therefore, taking into 
account all of these issues, F-class turbines are ex-
pected to replace currently installed E-class tur-
bines, bringing the efficiency of turbines from 
37.2% to 58%. Moreover, new conventional 
power plants are also to be built. So, in the next 
five years, 26 thousand megawatts (MW) of en-
ergy are to be generated by new power plants 
[25]. 

Georgia is the only country in the region with a 
significant share (78%) of RES in electricity pro-
duction, and it ranks among the top countries in 
water resources per capita. Notably, 300 out of 
26,000 rivers offer excellent opportunities for hy-
dropower production. Now, only 22% of the total 
hydro-potential is utilised. The country has an ef-
fective regulatory framework on RES, consisting 
of the Law of Georgia on Energy, the Law of Geor-
gia on Promotion of Production and Utilisation of 
Energy from Renewable Sources, the National Re-
newable Energy Action Plan (NREAP) of Georgia, 
etc. The share of energy from renewable sources, 
calculated following the Law of Georgia on Pro-
motion of Production and Utilisation of Energy 
from Renewable Sources, in gross final consump-
tion of energy in 2030 is at least its national over-
all target for the share of energy from renewable 
sources in that year, which is equal to 35% [26].  

Although Georgia's energy consumption per cap-
ita is two times lower than the world average, its 
indicator value is growing very quickly. From 
2000 to 2018, both energy demand and electricity 

consumption per capita multiplied by more than 
1.6 times. The energy mix is relatively diverse 
compared with other countries in the region. In 
2019, natural gas was the first fuel in the energy 
mix (45.4%), followed by oil (27%), renewables 
(20.4%) and coal (4.7%) [27]. 

Armenia's energy policy focuses on developing in-
digenous energy sources, primarily renewables, 
and extending the lifetime of the nuclear reactor 
that supplies nearly one-third of the country's 
electricity. The government pays more attention 
to energy efficiency issues, and the second Na-
tional Energy Efficiency Action Plan (NEEAP-2) 
was developed in 2020. The country does not 
have a dedicated agency for renewable energy 
policies, so the Renewable Resources and Energy 
Efficiency (R2E2) Fund is responsible for imple-
menting renewable energy and energy efficiency 
projects. In 2014, the government developed the 
Scaling-Up Renewable Energy Program Invest-
ment Plan. It is an update of the Renewable En-
ergy Road Map developed in 2011 and includes 
comprehensive analyses of renewable energy po-
tential, costs and benefits, and the viability of spe-
cific technologies. It also sets targets and objec-
tives for renewables to 2025, including a plan for 
financing. The investment plan describes the first 
geothermal and solar PV projects, which are being 
developed by the government and serve as exam-
ples for other investors. Although the existing re-
actor is old, its service life has been extended to 
2026, by which time the government hopes to 
have secured financing to build a new reactor of 
1,000 MW. The government's ambitious plan to 
increase renewables to 28% of the power genera-
tion mix by 2036 (from 7% in 2012) includes 
small hydro, wind, solar PV and geothermal, but 
excludes biofuels. To reach this target, Armenia 
will need to have 634 MW of new renewable en-
ergy capacity installed by 2036. Estimated pro-
jected capacity additions comprise 148 MW of 
small hydro and 266 MW of large hydro, 150 MW 
of wind, 30 MW of geothermal, and 40 MW of solar 
PV [28]. 

All these data and analyses show once more the 
huge potential of the RES-related industry, sus-
tainable development of the broader South Cauca-
sus, which has common historical values and tra-
ditions. The expansion of green energy projects 
across the region will make a great contribution to 
strengthening the energy and environmental se-
curity of the broader South Caucasus. At the same 
time, projects of establishment of "green energy" 
zones, like it's being done in Azerbaijan (related in 
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the paper later on), as well as organisation of the 
joint export of green energy to the western and 
other countries will create ample opportunities 
for close cooperation between the countries of the 
region and, as a result, increasing political stability 
there. It is no coincidence that the project of ex-
porting green energy, via electric cable connecting 
countries on both sides of the Black Sea and fur-
ther towards the Caspian Sea region, is currently 
considered by international experts to be one of 
the most promising infrastructure projects in the 
region. For this purpose, energy and environmen-
tal diplomacy activities between countries must 
be intensified, particularly as all regions of the 
world are increasingly focused on this direction in 
light of climate change cooperation.  

Climate change cooperation is a key driver of RES 
enlargement. For example, Azerbaijan made cer-
tain contributions in its NDC document, setting a 
GHG reduction target of 35% compared to the 
1990 level (base year). Moreover, during the UN 
Climate Change Conference (26th Session of the 
Conference of the Parties to the UN Framework 
Convention on Climate Change (COP26)) that was 
held in Glasgow, UK from October 31 to November 
12 2021, Azerbaijan officially has declared up-
dated its goal of reduction in net emissions reduc-
tion from 35% up 40%, as well as taken a condi-
tional target of reducing the GHG emissions, level 
by 2050 to 40% as a contribution to initiatives to 
reduce the impact on global climate change. At the 
same time, for the first time in the country's his-
tory, specifically in the 4th National Report, the 
author of the present paper calculated the projec-
tion of mitigation measures across all sectors us-
ing mathematical modelling on special application 
software (LEAP - Low Emissions Analysis Plat-
form [29]). The total effect of policies and 
measures to reduce greenhouse gas emissions, 
along with forecasts for 2030, indicates that in-
dustries such as the energy sector, agriculture, 
and waste management are the primary sectors in 
terms of their GHG emissions share in overall 
emissions. In this sense, the energy sector re-
mains the most important one in terms of the mit-
igation policies and measures to reduce green-
house gas emissions, as noted in [10]. 

One of the main conclusions of the following re-
search in [9, 10, 13], based on the impact assess-
ment of the relevant mitigation measures to re-
duce GHG emissions and the analysis of their pro-
jections until 2030, was that namely the expan-
sion of the use of alternative and renewable en-
ergy sources in the energy sector of Azerbaijan 

should be considered the most effective policy to 
mitigate the climate change impacts. Thus, the rel-
evant calculations and mathematical modelling 
carried out based on modern methodologies 
proves that in the energy sector of the country 
(main emitting sector) 63.3 percent of the total re-
duction (27.8 million tons of CO2 equivalent) of 
the country's GHG emissions level will be feasible 
due to the enlargement of use of alternative and 
renewable energy sources in Azerbaijan. This 
once again proves the importance of developing a 
transition to alternative energy sources in the 
country. At the same time, during the COP26, as 
well as in its NDC2 document Azerbaijan officially 
reaffirmed its goal to increase the share of renew-
able energy in Azerbaijan's total energy produc-
tion from the current 17% to 30% by 2030, as well 
as to establish a "net zero emission" zone (coincid-
ing with "green energy" territory) initiative in the 
mentioned territories.  

 Some detailed steps of RES enlargement policies 
are also reflected in the 5th National Priority 
(clean environment and "green growth country") 
of the document mentioned above "Azerbaijan 
2030: National priorities of socio-economic devel-
opment". These measures aimed at creating a 
high-quality ecological environment and a green 
energy space, along with the efficient use of re-
sources, including energy, the expansion of the 
use of alternative and renewable energy sources, 
green technologies, and preference for new sus-
tainable energy sources were emphasised. 

In this regard, a huge contribution to the decar-
bonisation of the country and regional environ-
mental security issues could be made by the re-
newable energy production in a "green energy" 
zone in the mentioned territories of Azerbaijan. 
To this end, the relevant concept was prepared to-
gether with the Japanese TEPSCO, a consulting 
company specialising in this area. Having ana-
lysed the mentioned concept, we could notice the 
preparation of 3 main scenarios determining the 
energy demand and supply issues there: 

Full electrification in the mentioned areas under 
Scenario 1 (lack of natural gas supply); 

Scenario 2: Scenario 2A - Availability of natural 
gas supply in other city/district centres except 
Lachin and Kalbajar;  

Scenario 2B: Availability of natural gas supply in 
all city/rayon centres, settlements and villages 
near main gas pipelines, including Lachin and Kal-
bajar; 
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Scenario 3: Natural gas supply in all the men-
tioned areas. 

All these scenarios are based on the settlement 
projection of the mentioned territory. Thus, ac-
cording to international practice, 215,000 people 
are expected to settle in the mentioned territories 
in 2025, 304,000 in 2030, 404,000 in 2035 and 
472,000 in 2040. 

In this regard, as a result of the calculations, the 
annual electricity demand in the mentioned terri-
tories is projected to be 0.98 billion kWh in 2025, 
1.6 billion kWh in 2030, 2.38 billion kWh in 2035 
and 3.12 billion kWh in 2040 under Scenario 1. As 
for peak demand, this figure will be 164 MW in 
2025, 266 MW in 2030, 395 MW in 2035 and 518 
MW in 2040. In response to the peak capacity re-
quirement, approximately 652 MW (solar, wind, 
and water) areas are required by 2030, and an ad-
ditional 826 MW of solar power is to be commis-
sioned between 2031 and 2040. 

Moreover, as a result of the calculations, the elec-
tricity demand in the mentioned territories is pro-
jected to be 0.88 billion kWh in 2025, 1.43 billion 
kWh in 2030, 2.13 billion kWh in 2035 and 2.78 
billion kWh in 2040 under Scenario 2A. As for 
peak demand, this figure will be 146 MW in 2025, 
237 MW in 2030, 353 MW in 2035 and 462 MW in 
2040. In response to the peak capacity require-
ment, approximately 525 MW (solar, wind and 
water) of the mentioned areas will be commis-
sioned by 2030, and an additional 697 MW of so-
lar and hydropower in 2031-2040. 

According to Scenario 2B, these figures are pro-
jected to be 0.71 billion kWh in 2025, 1.15 billion 
kWh in 2030, 1.71 billion kWh in 2035, and 2.24 
billion kWh in 2040. As for the peak demand, this 
figure will be 118 MW in 2025, 191 MW in 2030, 
284 MW in 2035 and 372 MW in 2040. In re-
sponse to the peak capacity requirement, approx-
imately 525 MW (solar, wind and water) by 2030 
and an additional 556 MW of solar and hydro-
power are required in the mentioned areas in 
2031-2040. 

According to the calculations, the electricity de-
mand in the mentioned territories is projected to 
be 0.6 billion kWh in 2025, 0.96 billion kWh in 
2030, 1.43 billion kWh in 2035 and 1.87 billion 
kWh in 2040 under Scenario 3. As for peak de-
mand, this figure will be 98 MW in 2025, 159 MW 
in 2030, 237 MW in 2035 and 310 MW in 2040. In 
response to the peak capacity requirement, ap-
proximately 525 MW (solar, wind and hydro) of 

the occupied territories will be commissioned by 
2030, and an additional 246 MW of solar and hy-
dropower in 2031-2040. 

A comparative analysis of the scenarios revealed 
that Scenario 2B (availability of natural gas supply 
in all city/district centres and settlements and vil-
lages near the main gas pipelines, including 
Lachin and Kalbajar) is the most viable option in 
terms of both commercial and "green energy 
zone" principles. 

According to preliminary estimates, there are 45 
hydropower plants (two industrial types, includ-
ing 43 small hydropower plants) in the mentioned 
areas. At present, 3 HPPs with a total capacity of 
15.8 MW ("Gulabird", "Sugovushan-1", 
"Sugovushan-2") have been restored and put into 
operation, contributing to the energy supply of 
the area [30]. Repair and restoration works have 
been started at "Kalbajar-1" HPP with a capacity 
of 4.4 MW. In general, the capacity of HPPs (in-
cluding stations in areas where peacekeepers are 
temporarily stationed) is estimated at 220 MW. 
This list does not include Khudaferin and Maiden 
Tower hydropower plants. It is planned to build 
"Xudaferin" and "Maiden Tower" HPPs on the 
Araz River in the Jabrayil region, and the capacity 
of these HPPs for the Azerbaijani side will be 140 
MW. According to the initial plan, the HPPs will be 
commissioned in 2023-2024. Moreover, an Exec-
utive Agreement was signed for the construction 
of a 240 MW solar power plant in the Jabrayil / 
Zangilan area. The project is expected to generate 
approximately 500 million kWh of electricity per 
year. 

A project is planned to build wind power plants 
with a capacity of up to 100 MW in Lachin and Kal-
bajar. In the medium term, this project will also 
contribute to the creation of a "green energy" zone 
in the area [31]. 

The potential of geothermal energy and bioenergy 
will be explored through appropriate analysis and 
research. Kalbajar and Shusha have geothermal 
energy potential, and the use of this potential for 
future thermal energy will be considered [16]. 

Within the framework of the "green energy" zone 
project, energy efficiency will be considered a cru-
cial element in buildings and structures, as well as 
in other areas and activities, and the development 
of appropriate models and standards in this direc-
tion is envisaged [16]. 

Particular attention will be paid to small-scale re-
newable energy solutions that can be 
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decentralised and mobile in the "green energy" 
zone. It is planned to install solar panels, heat 
pumps and heat pump-based water heaters in pri-
vate households located in areas not supplied 
with natural gas, as well as the application of var-
ious "green technologies" in public buildings. The 
installation of solar panels in individual houses lo-
cated in areas not supplied with natural gas will 
eliminate the need to implement a solar energy 
project with a capacity of about 100 MW in the 
coming years. Solar collectors can be installed for 
hot water supply in private houses supplied with 
natural gas, and these solar collectors will allow 
for more optimal consumption of natural gas for 
hot water supply [16]. 

Accompanying the development of the legislative 
and regulatory environment, reasonable steps are 
being considered to ensure effectiveness in the 
energy production, supply, and demand chain. 
The improvement of new production capacities to 
meet contemporary energy system requirements, 
a decrease in losses in transmission and distribu-
tion systems, and the fulfilment of productivity 
through the refurbishment and modernisation of 
existing energy production capacity are key steps 
outlined in [11, 13, 32]. 

In addition, it should be noted that Azerbaijan is 
among the countries most sensitive to the effects 
of climate change. In this regard, appropriate ad-
aptation measures are needed to reduce or mini-
mise losses that may occur at the national, re-
gional, local and community levels across sectors 
to reduce their sensitivity to climate change. For 
information, currently the most sensitive sectors 
to climate change are water resources, agricul-
ture, coastal areas, health and tourism. 

 The establishment of a "net zero emission" zone 
in the mentioned territories creates new opportu-
nities for international cooperation between 
countries of the broader South Caucasus as well. 
The President of the Republic of Azerbaijan, Mr. Il-
ham Aliyev, declared at the press conference 
about the future of the region: "It is planned to 
work following the geographical position of each 
region. The conclusion of contracts with many in-
ternational companies, driven by investments in 

project implementation, stems from the region's 
great interest and the work to be done there. For 
the first time in the region, experimental projects 
will be implemented using international experi-
ence. The "Green Energy" zone and the "Smart Vil-
lage" pilot project are among these projects" [16]. 

 It should be noted that the Smart Village Project 
has already been launched in the Zangilan region, 
where greenery has been planted and new sowing 
areas have been established. The five components 
of the Smart Village Project - housing, production, 
social services, "smart agriculture", and alterna-
tive energy - will create conditions for the decla-
ration of these areas as a "net zero emission" zone.  

In the light of the mentioned initiatives, establish-
ment of the "green energy zone" in the mentioned 
territory of Azerbaijan and its gradual enlarge-
ment across the country enabling transition to a 
circular, green economy on the base of enlarge-
ment of alternative energy sources will essentially 
contribute to achievement of SGDs, as well as the 
global efforts of the international community to-
wards combat the climate change and upgrading 
international image of the country.  

 

CONCLUSIONS 

On the example of the above projects, cooperation 
between states of the broader South Caucasus re-
gion towards production of green energy, estab-
lishment of appropriate "green energy" or "zero-
emission" zones, as well as the implementation of 
joint infrastructure projects for exportation of the 
green energy resources will hugely contribute to 
combat the ecological degradation of the region, 
the global climate change impacts, as well as make 
a great impulse to ensuring energy security for a 
rapid transition to green economy in the relevant 
countries and, most importantly, the political se-
curity of the region. Regional cooperation in this 
field will create new realities and opportunities 
for the broader South Caucasus, enabling the es-
tablishment of a new hub for global green energy 
production and transmission, thereby strength-
ening regional stability and environmental secu-
rity. 
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