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Formulation of the problem. The transition to a green economy is one of the key directions of global
development; however, the decarbonization process is accompanied by significant risks that can weaken the
economic security of a state. This study applies comparative analysis of international experiences and statis-
tical data to evaluate the economic and social impacts of green policies. The purpose of the study. Addition-
ally, the paper emphasizes the importance of adapting global decarbonization frameworks to the specific
economic structure of resource-dependent states such as Azerbaijan, highlighting the need for flexible poli-
cy tools. The object of the study is the organizational, methodological and technological aspects of strength-
ening internal control systems through the implementation of modern digital technologies and innovative
monitoring tools. Research methods. Using a descriptive-analytical methodology based on secondary data,
regulatory documents, corporate reports, and international assessments, the paper evaluates the extent to
which digitalization, automation, data analytics, and continuous control mechanisms have strengthened in-
ternal control effectiveness. The main hypothesis. The findings provide practical guidance for policymakers,
businesses, and energy planners in implementing sustainable strategies. Present of the main material. This
paper analyzes the main threats that arise during ecological transformation: financial, technological, energy-
related, institutional, and social. The shift toward green technologies requires large-scale investments,
which increase fiscal pressure, create risks of growing external dependence, and widen the technological
gap. Additional threats emerge in traditional economic sectors, including declining competitiveness of the
hydrocarbon industry and the need to restructure industrial infrastructure. Special attention is given to
Azerbaijan, which, following COP29, intensified its policies aimed at developing renewable energy sources
(solar and wind capacity in Jabrayil, Fuzuli, the Caspian basin), establishing green zones, and modernizing
the energy system. Originality and practical significance. Despite progress, the country faces shortages of
domestic investment, technological dependence on imported high-tech equipment, the need to modernize
digital networks, and challenges related to social adaptation of workers in traditional sectors. Conclusions
and prospects for further research. The results show that successful risk management requires systematic
state policy, development of national technological potential, strengthening of energy infrastructure, im-
provement of legislation, and implementation of “just transition” programs. The material may be used in
developing a long-term sustainable development strategy for Azerbaijan.
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MPIOPUTETHUM PO3BUTOK 3EJJEHOI EKOHOMIKH B ASEPBAVI’KAHI

Hocmanoexa npobaemu. Tlepexin 10 3eJeHOI EKOHOMIKHU € OJIHUM i3 KJIFOUOBUX HAIPSIMKIB I100alib-
HOTO PO3BUTKY; MPOTE MpoLec AeKapOoHi3alii cynpoBOKYETbCS 3HAUHUMH PU3HKAMU, SIKI MOXKYTb IOCTIa-
OUTH eKOHOMiYHY Oe3neKy JepxaBH. Y IIbOMY JOCIHIIPKEHHI 3aCTOCOBYETHCS HOPIBHAJIBHUN aHami3
MIXKHApOJIHOTO JIOCBIJIy Ta CTATUCTUYHUX JAHUX JIJIsl OIIHKA €KOHOMIYHOTO Ta COI[iaJIbHOTO BILIMBY 3elie-
HOT NOJITHKH. Mema 0ocnioxcenns. Y CTaTTI HaroJOIIYEThCS Ha BYKIIMBOCTI aanTallil rio0albHUX paMOK
nexapOoHizamii 10 crienudiyHOi eKOHOMIYHOI CTPYKTYPH pecypco3alieKHUX JepiKaB, TakUX K AsepOaii-
JDKaH, MiJKPECIIOIYH HEOOXIHICTh THYYKHUX IHCTPYMEHTIB MOMITHKH. O6'ekmom 0ocriodicenus € op-
rafi3alfiiidi, METOJI0JIOTIYHI Ta TEXHOJIOTTYHI aCHEKTH 3MIIIHCHHS CHCTEM BHYTPIIIHHOIO KOHTPOJIIO IS~
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XOM BIPOBAKCHHS CydYaCHHMX HU(GPOBUX TEXHOJIOTIH Ta 1HHOBAI[IHHMX 1HCTPYMEHTIB MOHITOpHHIY. Me-
moou docrioxcennsi. BUKOPUCTOBYIOUH ONMCOBO-aHAIITUYHY METOIOJIOTII0, 3aCHOBaHY Ha BTOPUHHUX Ja-
HUX, HOPMaTUBHUX JIOKYMEHTaX, KOPIOPATUBHUX 3BiTaX Ta MDXHAPOJHUX OIIHKAX, Y CTATTI OLIHIOETHCS
CTYIIiHb, J0 SKOI UG POBi3allis, aBTOMATH3AIlisl, AaHATITUKA JJAHUX Ta MEXaHi3MH Oe3MEePePBHOTO KOHTPOJIO
MTOCHITIITA €()eKTUBHICTh BHYTPIITHBOTO KOHTPOIt0. OcHO8HA 2inome3a. Pe3ynpTaT JOCTKEHHS HaJal0Th
MPaKTHUYHI pPeKOMEeHAamii U MOJITUKIB, Oi3HECY Ta TUIAHYBAIBHHUKIB €HEPTeTHUKU IIOAO BIPOBAIKEHHS
CTpATETil CTANOro PO3BUTKY. Bukiad ochosHo2o mamepiany. Y il CTATTi aHAI3yIOTHCSI OCHOBHI 3arpo3u,
10 BUHUKAIOTH TiJI Yac €KOJIOTIYHOI TpaHchopmarii: GpiHaHCOBI, TEXHOJIOTIYHI, €HEPreTHYHI, IHCTHTYIIHH]
Ta comianbHi. [lepexix mo 3eIeHnX TeXHOJOTiH BIMarae MacIITaOHMX 1HBECTHIIIN, 110 301mbHIye (icKaib-
HUU TUCK, CTBOPIOE PU3UKHU 3POCTAHHS 30BHINTHBOI 3AJICXKHOCTI Ta PO3MIUPIOE TEXHOJIOTTYHUH po3puB. Jlo-
JATKOBI 3arp03u BUHHUKAIOTh y TPAJAMIINHUX CEKTOPAX SKOHOMIKH, BKJIFOUAIOYH 3HMKCHHS KOHKYPEHTOC-
MTPOMO’KHOCTI BYTJIEBOJHEBOI MPOMHCIIOBOCTI Ta HEOOXIHICTh PeCcTPyKTypH3alii MPOMHUCIOBOI iH(pa-
cTpyktypu. OcoOsinBa yBara npuauiseTbes AsepOaiimxkany, skuii miciass COP29 akTuBizyBaB CBOIO MOJITH-
Ky, CIpSIMOBaHy Ha PO3BUTOK BiJHOBIIOBAHUX JKEped eHeprii (COHSYHI Ta BITPOBI MOTYXKHOCTI B
Jxe6paini, @izymi, Kacmificekkomy 0aceliHi), CTBOpEHHS 3eJIEHUX 30H Ta MOJIEPHI3AII0 €HePreTHIHOI CH-
creMu. OpueinanvHicms ma npakmuuna snavywicms. He3Baxaroun Ha mporpec, KpaiHa CTUKAETbCA 3 Je-
(GinUTOM BHYTPIIIHIX 1HBECTHIIN, TEXHOJOTIYHOIO 3aJICKHICTIO Bifl IMIIOPTHOTO BHUCOKOTEXHOJOTIYHOTO
o0yamHaHHS, HEOOXITHICTIO MOJIEpHi3amii UPPOBUX MEPEX Ta BUKIMKAMH, TOB'SI3aHUMH i3 COIIaJHHOIO
aJanTaIli€ro MpaIiBHUKIB Y TPAAULIHHUX CEKTOpaX. BUCHOBKU ma nepcnekmusu noOAIbUUX O0CHIONCEHD.
Pe3ynbTaTi MoKa3yroTh, 10 YCIIIIHE YIIPABIIHHSI PU3MKAMU BUMAarae CUCTEMHOI JICPyKaBHOI IMOITUKH, PO-
3BUTKY HalliOHAJILHOTO TEXHOJIOTIYHOrO MOTEHIlialy, 3MII[HCHHS CHEePreTUYHOI iH)PACTPYKTYpH, BIOCKO-
HAJICHHSI 3aKOHOJIABCTBA Ta BIPOBAPKCHHS MPOTPaM «CIPaBENIMBOTO MEpexoay». Matepian Moxke OyTH

BUKOPHUCTAHUH ITpH Po3poOili TOBroCTPOKOBOI CTpATETIi CTaJIoro po3BUTKY A3epOaiikany.

Kuarouosi ciioBa:

€KOHOMIYHa Oe3IeKa, 3eJieHa eKOHOMIKa, pU3HKH, CTAJTNI PO3BUTOK, IHBECTHIII].

Formulation of the problem. Modern
global trends demonstrate the necessity of transi-
tioning to environmentally sustainable develop-
ment models. Intensified climate change, global
decarbonization targets under the Paris Agree-
ment, and the expansion of renewable energy
technologies create urgent challenges for re-
source-dependent  economies.  Historically,
Azerbaijan has relied heavily on oil and gas rev-
enues, which makes the transition to green econ-
omy both a strategic opportunity and a potential
source of financial and social risks. Misman-
agement of this process could increase depend-
ence on imported technologies and reduce com-
petitiveness in international markets. Intensified
climate change, rising international decarboniza-
tion requirements, changes in global energy de-
mand, and the expansion of green technologies
create new conditions for the functioning of na-
tional economies. For Azerbaijan, a country with
significant resource potential, the transition to a
green economy is both a strategic opportunity
for diversification and a source of internal and
external risks. Even minor delays in this transi-
tion can increase long-term economic vulnerabil-
ity.

At the same time, the dynamics of global
energy markets demonstrate that countries delay-
ing ecological reforms face higher long-term ad-
aptation costs, which further increases the ur-

gency of timely policy implementation for Azer-
baijan.

The relevance of the topic is driven by the
fact that the green transition affects all key sec-
tors: energy, industry, finance, labor markets,
investment policy, and the state’s international
obligations. Mismanagement of this process can
lead to increased dependence on imported tech-
nologies, growing social tension, and reduced
competitiveness.

The scientific significance of the work lies
in systematizing the risks of the green transition
in the context of economic security and identify-
ing threats specifically relevant to resource-
based economies such as Azerbaijan.

This also expands the academic under-
standing of how environmental reforms interact
with macroeconomic stability in emerging econ-
omies, enriching the comparative literature on
green transformation.

Research objectives:

define the theoretical and methodological
foundations of the green economy

identify key groups of risks affecting eco-
nomic security

analyze threats relevant to Azerbaijan

propose measures to minimize risks and
strengthen economic resilience

Analysis of recent research and publica-
tions. The practical significance of the results
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lies in their potential use when forming state pol-
icies on green development, developing energy
security strategies, and forecasting economic
impacts. The study also contributes to under-
standing how structural reforms can support
long-term sustainable growth.

The purpose of the study is to identify
and classify the risks to economic security dur-
ing the transition to a green economy and to ana-
lyze their impact on Azerbaijan’s economic sta-
bility.

Presentation of the main research
material. A green economy is a development
model focused on efficient resource use,
emissions reduction, ecological modernization of
industries, and improved quality of life. UNEP
defines it as an economy that ensures low-carbon
development and social inclusiveness.

According to UNEP, it also emphasizes
social inclusiveness and low-carbon growth,
while OECD highlights the importance of
innovation and technological advancement. For
Azerbaijan, this implies adapting global best
practices to local resource availability,
workforce skills, and economic structure.

A green economy implies reduced
emissions, rational resource use, and social
inclusion.

Economic security is the ability of a state
to maintain the stability of its economic system
while preventing internal and external threats.

In the context of the green transition,
economic security depends on: stable financial
resources; resilience of the energy system; the
economy’s adaptability to new technological
structures; reduced dependence on imported
strategic goods (Table 1).

Table 1 — Key risk groups

Risk group Main content
Financial Investment deficit, rising costs
Technological | Import dependence, technological gap
Energy Unstable generation, insufficient infrastructure
Social Unemployment in traditional sectors
Institutional | Weak regulation, corruption risks
Sectoral Decline in resource-based industries

Source: developed by the author

For example, Azerbaijan requires an
estimated $2-3 billion annually to achieve its
renewable energy targets, while domestic green
finance infrastructure is limited. These financial
constraints slow down implementation and make
long-term planning more difficult. Similar
challenges are observed in other developing

70

Job Losses

countries, highlighting the importance of
international partnerships and green bonds to
mitigate fiscal risks.

Furthermore, volatility in global capital
markets increases uncertainty for long-term
renewable projects, making stable regulatory
frameworks especially important (Figure 1).
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Figure 1 — Risks and Threats to Economic Security during the Green Transition

Source: developed by the author based on [1-8]

This chart illustrates the prevalence of
different risk types according to international
studies. Financial and social risks are
particularly  prominent in  resource-based
economies like Azerbaijan, where job losses in

traditional sectors and investment deficits pose
serious threats.

The chart visualizes the most common
threats mentioned in international studies. The
greatest risk is potential job loss (63%),



especially in traditional sectors such as oil and
gas. High costs (47%) reflect the need for large
investments in infrastructure and technology.
Energy threats (35%) relate to the instability of
renewable energy generation and insufficient
storage. The smallest but still significant risk is
external dependence (17%), caused by
technology imports.

Achieving decarbonization goals requires
annual investments of billions of dollars (IEA,
2024). Azerbaijan faces high capital costs for
renewables and grid modernization, alongside a
limited domestic green finance market. This

increases long-term project risks and reduces
investor confidence.

The state faces increased budgetary
pressure due to subsidies and tax incentives for
green projects. Without careful planning, this
may create additional burdens on public
finances.

The green bonds market depends on global
trends, interest rates, and regulatory changes,
making it difficult to rely on such instruments as
a stable long-term financing source (Table 2,
Figure 2).

Table 2 — Main challenges on the path toward a green economy

Country/region Annual investments (bn $) Financing gap Source
EU ~620 Low IEA, 2024
China ~900 Medium IEA, 2024
Azerbaijan 2-3 High Ministry of Energy,
2023
Developing 1200+ Very high World Bank, 2023
Countries

Source: developed by the author based on [11-13]
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Figure 2 — Share of Imported Key Renewable Technologies in World Trade (%)

Source: developed by the author based on [9; 10]

The chart shows global import shares of
strategic green technologies. Solar panels lead
(~75%), followed by wind turbines (62%). Lith-
ium-ion battery imports account for ~45%, high-
lighting dependence on external suppliers. Elec-
trolyzers have the smallest share (20%) but are
rapidly growing due to hydrogen energy devel-
opment.

This technological dependence represents
a significant economic security risk for develop-
ing economies, including Azerbaijan.

Technological risks: Tech dependence:
most renewable components are imported from
China; Technological gap: local industry may
fall behind global standards; Cyber threats: au-
tomated smart grids and digital stations are vul-
nerable; Limited domestic R&D capacity, which
slows the assimilation of advanced low-carbon

technologies and increases dependency on for-
eign expertise

Structural risks: Declining revenues from
oil and gas; Rising production costs due to envi-
ronmental standards; Social changes: job losses
in traditional sectors.

Azerbaijan example: solar and wind pro-
jects reduce reliance on thermal power plants,
requiring workforce retraining.

Institutional risks: Insufficient regulatory
framework; Corruption risks in large investment
allocation; Poor coordination among state bodies
in ecological reforms (Table 3).

The results show that successful risk man-
agement requires systematic state policy, devel-
opment of national technological potential,
strengthening of energy infrastructure, im-
provement of legislation, and implementation of
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“just transition” programs. The material may be
used in developing a long-term sustainable de-

velopment strategy for Azerbaijan.

Table 3 — Main Risks to Energy Security in Renewable Energy Systems

Risk Manifestation Consequence

Generation instability Wind/solar fluctuations Energy deficit

Storage shortage Difficulty covering peaks Grid failures
Cyber risks Attacks on digital systems Infrastructure disruption

Source: developed by the author based on [12-13]

Rising social inequality due to higher en-
ergy tariffs. In Azerbaijan, this may dispropor-
tionately affect rural communities and workers
in the oil and petrochemical industries. Green
projects in the Caspian region and Karabakh cre-
ate new jobs but require retraining programs to
ensure workforce adaptation. Lessons from other
countries show that early social programs reduce
public resistance to energy transitions.

In addition, insufficient public awareness
of ecological reforms may create communication
gaps, reinforcing resistance and slowing the
adoption of new technologies.

Unemployment risks in coal and petro-
chemical industries. Regional imbalances in-
vestments concentrate in developed areas.

Azerbaijan example: green projects in
Karabakh and the Caspian region create new
jobs but require state-supported balancing
measures and targeted training programs for
workers.

Risk Mitigation Measures and
Strengthening Economic Security. Azerbaijan
can also establish a state green investment fund
and attract international partners through public-
private partnerships. Such financial instruments
have successfully supported renewable projects
in countries like China and the EU, providing
both funding and risk-sharing mechanisms:
development of green bonds; establishing a state
green investment fund; attracting international
partners through public-private partnerships;
Technological measures; incentivizing local
production of renewable energy components;
creating innovation technoparks; supporting
digitalization of the energy sector.

Energy resilience: construction of energy
storage systems; modernization of distribution
grids; development of hybrid energy systems;
strengthening cross-border energy cooperation to

stabilize supply and integrate renewable
capacities.

Social programs: workforce retraining
programs; protection of vulnerable groups

during tariff changes; development of green
education.

Institutional reforms: updating legislation;
anti-corruption control mechanisms; improved
coordination among ministries.

Conclusion and the prospect of further
research. The transition to a green economy is a
strategic direction for Azerbaijan after COP29;
however, it is accompanied by serious risks that
may reduce economic stability. Effective
management of these risks requires coordinated
state policy, investment in national technological
capacity, modernization of energy infrastructure,
and social programs for workforce adaptation. In
addition, international collaboration,
cybersecurity development, and continuous
monitoring of economic impacts are essential to
ensure a just and sustainable green transition.
The most significant threats relate to finance,
technology, energy stability, and institutional
limitations.

Equally important is the development of
human capital capable of supporting innovation,
as the success of the green transition depends not
only on infrastructure but also on professional
competencies.

To minimize these threats, the following
are necessary: state support for investments;
stimulation of national technology production;
modernization of the energy system; workforce
training and social programs; development of
cybersecurity; improvement of environmental
regulations.

The study shows that the green transition
is not only strategically important but also a
complex process requiring thorough analysis of
risks and their impacts on national economic
security. For resource-based economies like
Azerbaijan, these challenges are intensified by
the need for structural transformation. Despite
this, the green transition presents opportunities:
development of innovation, increased energy
independence, new markets and jobs,



international
investments.

The transition to a green economy is one
of the key directions of global development;
however, the decarbonization process is
accompanied by significant risks that can
weaken the economic security of a state. This
study applies comparative analysis of
international experiences and statistical data to
evaluate the economic and social impacts of
green policies. Additionally, the paper
emphasizes the importance of adapting global
decarbonization frameworks to the specific
economic structure of resource-dependent states
such as Azerbaijan, highlighting the need for
flexible policy tools. The findings provide
practical guidance for policymakers, businesses,
and energy planners in implementing sustainable
strategies. This paper analyzes the main threats
that arise during ecological transformation:
financial, technological, energy-related,
institutional, and social. The shift toward green
technologies requires large-scale investments,
which increase fiscal pressure, create risks of
growing external dependence, and widen the
technological gap. Additional threats emerge in
traditional economic sectors, including declining
competitiveness of the hydrocarbon industry and
the need to restructure industrial infrastructure.

With proper risk management, the green
transition can become a driver of sustainable
growth, innovation, and competitiveness for
Azerbaijan.

cooperation, and long-term
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