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Abstract. The accelerating global transition toward renewable energy frameworks and
comprehensive decarbonization is structurally reconfiguring the international political economy.
While shifting away from fossil fuels mitigates historical macroeconomic risks associated with
hydrocarbon supply volatility and cartel-driven market manipulations, it simultaneously introduces
novel structural vulnerabilities. These vulnerabilities manifest within the global energy architecture
as nations transition from a reliance on liquid resource extraction to a dependency on rigid industrial
supply chains, advanced technology, and geographically concentrated raw materials. This study aims
to analytically deconstruct the structural transformation of the global energy security paradigm,
critically evaluate the geopolitical implications of critical raw material monopolies, examine the rise
of geo-economic protectionism, and comprehensively assess the strategic positioning of Azerbaijan
as an emerging transnational green energy hub and corridor. A multidimensional analytical framework
combining systemic economic analysis, comparative geo-economics, and institutional theory was
employed. Empirical indicators and global energy supply chain data spanning from 2015 to 2026—
sourced from the International Energy Agency (IEA) and the International Renewable Energy Agency
(IRENA)—were synthesized alongside the national strategic roadmaps and legislative frameworks of
the Republic of Azerbaijan. The research demonstrates that the green transition systematically
redistributes geopolitical leverage away from traditional oil and gas producers toward states that
control the refining of critical minerals (such as lithium, cobalt, nickel, and rare earth elements) and
the manufacture of clean technologies, where a single nation (China) commands a 60% to 90% market
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share. In response, major Western economic blocs are deploying aggressive "green protectionism"
mechanisms, such as the US Inflation Reduction Act and the EU's Critical Raw Materials Act,
effectively fragmenting international trade into regional alignment blocs. Concurrently, Azerbaijan is
successfully leveraging its 157 GW Caspian offshore wind potential, transitioning from a classic
hydrocarbon supplier to a pivotal green electricity hub via the implementation of the Black Sea Green
Energy Cable. Although the global green transition successfully reduces carbon dependence, it
fundamentally destabilizes traditional energy geopolitics by establishing mineral-centric monopolies
and techno-nationalist trade barriers. For transitioning economies like Azerbaijan, strategic
reorientation toward transnational green corridors and renewable electricity export is essential to
maintain geopolitical relevance, hedge against long-term fossil-fuel demand destruction, and ensure
domestic macroeconomic stability.

Annomayus. YCKopsmomuics rmo0anbHbIN Mepexo/l K BO30OHOBISIEMbIM HCTOYHUKAM HEPTUU
U KOMIUICKCHAsl JeKapOOHU3AlUS CTPYKTYPHO PEKOHCTPYHPYIOT MEXKAYHAPOIHYIO MOIUTUYECKYIO
SKOHOMMIO. B TO Bpemsi Kak OTKa3 OT MCKONAEMOIO TOIUIMBA CHHUYKAeT MCTOPUUYECKUE
MaKpO3KOHOMUYECKUE PHUCKH, CBS3aHHBIE C BOJATWJIBHOCTBbIO IIOCTAaBOK YIIEBOJOPOJAOB U
KapTeNbHBIMH MAHUITYJISIUSIMH HAa PBIHKE, OH OJHOBPEMEHHO MOPOXIAeT HOBBIE CTPYKTYpHBIE
YSI3BUMOCTH. DTH YS3BUMOCTH MPOSBISIOTCS B INI00ATHHON SHEPTETUUYECKON apXUTEKType 10 Mepe
TOTO, KaK CTPaHbI NEPEXOAAT OT 3aBUCUMOCTH OT JTOOBIYM JIMKBHIHBIX PECYPCOB K 3aBHCUMOCTHU OT
KECTKUX IPOMBIIUIEHHbIX IENOYEeK I10CTAaBOK, IEPEAOBbIX TEXHOJOTMH U reorpaduyecku
KOHIIEHTPHUPOBAHHOTO KPUTUYECKOTO ChIpbs. JlaHHOE HCCclie[0BaHNE HAMTPABICHO HA aHATUTUYECKYIO
JNEKOHCTPYKLUIO CTPYKTYpHOH TpaHcpopMmanuud [00ATbHOW MapaJurMbl HHEPreTHUECKOM
0€30MaCHOCTH, KPUTHYECKYIO OI[CHKY T€OMOIUTUYECKUX MOCIEACTBUNA MOHOMOIMA Ha KPUTUYECKH
BaXHOE ChIPbE, M3YUYEHHE POCTAa F€OIKOHOMHUYECKOIO HMPOTEKIMOHM3MAa M BCECTOPOHHUMN aHaIMU3
CTpaTEerMyeCcKoro MO3UIUOHUPOBaHUs A3epOaiikaHa Kak (pOPMHUPYIOLIETocs TPAHCHAIIMOHAIEHOTO
LIEHTpa M Kopujopa 3elieHoW sHepruu. lcmonb3oBanack MHOTOMEpHas aHaldMTH4eckas 0a3a,
COYETaIass CHCTEMHBbI HJKOHOMHMYECKMH  aHalu3, CpPaBHUTEIIbHYI0 TI'€OPKOHOMHUKY U
MHCTUTYLMOHAJIBHYIO TEOPUI0. DMIIMPUUYECKHE MOKa3aTeld M JaHHble O MIOOAJbHBIX IIETOYKaX
IIOCTaBOK 3HeproHocureneu 3a nepuoxa ¢ 2015 no 2026 rox, nomyueHHsle OT MeXIyHapogHOTO
sHeprerTudeckoro areHtcTBa (MDA) um  MexayHaponiHOro areHTCTBa IO BO300OHOBIISIEMBIM
ucrounukam oHHeprun (IRENA), Obu CHHTE3MpPOBaHBI COBMECTHO CO CTPATErHYE€CKUMHU
JIOPO’KHBIMUA KapTaMu U 3aKOHOJATeIbHOU 0a30il AzepOaimxaHckoit Pecmyonuku. MccnenoBanue
IIOKa3bIBACT, YTO 3€JICHBIM NEPEXO] CUCTEMAaTHUECKH NEPEPACIIPEENIIET T€ONOIUTHYECKUE PblYaru
BIMSIHUS OT TPAJAMLMOHHBIX MPOU3BOIUTENECH HEe()TH U ra3a K rocyapcTBaM, KOHTPOJIUPYIOIIUM
nepepaboTKy KPUTHUECKH BaXKHBIX MHHEpAloOB (TakKMX KaK JMTUH, KOOajabT, HUKEIb U
penKo3eMeNbHbIE AJIEMEHThI) W IMPOU3BOACTBO YHUCTBIX TEXHOJOTWH, Tae onHa crpaHa (Kwuraif)
yAepKUBaeT 100 pbiHKa 0T 60% 10 90%. B 0TBeT Ha 3TO KpyIHBIE 3aMaIHBIE SdKOHOMUYECKHE OJIOKU
Pa3BEpTHIBAIOT arpECCUBHBIE MEXAHU3MBI «3E€JIEHOTO NMPOTEKIIMOHU3May, Takue kak 3akoH CIIIA o
cHikeHnn wuHGmAuuu U 3akoH EC o kpuTHueckoM cbipbe, 3((GEKTHBHO (parMeHTUpys
MEXIyHApOIHYIO0 TOPTOBII0 Ha perruoHajibHbIe ajdbsHChl. OIHOBPEMEHHO C 3TUM A3zepOaiimkaH
YCIICIIHO peain3yeT CBOM MOTEHIMAJ MOPCKOW BeTposHepretuku Kacmusa momuocteio 157 I'Br,
nepexois OT KJIACCHMYECKOro IIOCTaBIIMKA YIIIEBOJOPOAOB K KIIOYEBOMY Y31y 3€JIEHOU
AJIEKTPOIHEPTUN MOCPEACTBOM pean3allMi MpoekTa UepHOMOPCKOIO 3€JIE€HOI0 3HEPreTUYECKOro
kabensd. XoTs II00anbHBIN 3€NeHBI Mepexo]] YCIEUIHO CHUXKAeT YIIIEPOAHYIO0 3aBUCUMOCTb, OH
(byHIaMEHTaJIbHO JeCTaOMIN3UPYET TPAAUIIMOHHYIO YHEPTeTUYECKYIO TE€OMOIUTUKY, YCTaHaBINBAs
MUHEpaIbHO-LIEHTPUPOBAHHbIE MOHOMIOJINU U TEXHO-HAIIMOHAIUCTUYECKUE TOProBbie Oapbepbl. s
NEPEeXOHbIX JKOHOMHK, TakuxX Kak AsepOaiipkaH, cTparernyeckas IepeopHeHTalusl Ha
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TpaHCHAI[MOHAIbHBIC 3CJIEHBIE KOPUIAOPHI M JKCIOPT BO30OHOBIIEMON 3JEKTPOIHEPTHH HMEET
Ba)KHOC 3HAYCHHE IS COXPAHEHHS F€ONOTUTHIECKOM POJIH, XEIKUPOBAHHS PHUCKOB J0JTOCPOYHOIO
MaJieHUusl CIpoca Ha HMCKOIMAeMOe TOIUIMBO W OOECIHCUYCHHs BHYTPEHHEH MaKpO3KOHOMHYECKON
CTaOMILHOCTH.

Keywords: Green transition, energy security, geopolitics, critical raw materials, Azerbaijan,
green corridors, protectionism, techno-nationalism.

Kniouesvie cnosa: 3eneHwlii mnepexon, 3HEpreTUUeckas O€30MaCHOCTh, TEOMOJIUTHKA,
KPUTHYECKOE ChIpbe, A3epOaiiikaH, 3eJIeHble KOPUIOPhl, TPOTEKIIMOHU3M, TEXHO-HAI[IOHATIH3M.

The contemporary global economic architecture is undergoing its most profound structural
reconfiguration since the Industrial Revolution, driven by a coordinated international imperative to
mitigate anthropogenic climate change. At the core of this monumental transformation is the "green
transition"—a systematic, capital-intensive shift away from carbon-heavy energy systems toward
sustainable, renewable, and zero-emission alternatives. While historically and publicly framed as an
ecological necessity and a technological milestone, this transition has rapidly transcended its
environmental boundaries. Today, it operates as a primary driver of the international political
economy, altering trade flows, industrial policies, and national security strategies across the globe.

Throughout the twentieth century, the parameters of global energy geopolitics were clearly
defined by the extraction, ownership, and maritime or pipeline transit of liquid hydrocarbons. The
strategic calculations of superpowers and developing states alike revolved around securing oil and
gas fields, protecting vulnerable chokepoints like the Strait of Hormuz, and navigating the market-
moving pricing decisions of resource cartels such as OPEC. This fossil-fuel-centric paradigm created
distinct geopolitical hierarchies, splitting the world into resource-rich exporters and energy-dependent
importers. However, the twenty-first-century structural pivot toward deep decarbonization is
systematically dismantling this established framework, eroding the traditional leverage of
hydrocarbon states while giving rise to entirely new vectors of geopolitical power [1-4].

Crucially, the rapid transition to renewable energy frameworks does not eliminate geopolitical
conflict or resource dependency; rather, it redistributes and reshapes them into more complex
dimensions. The emerging global energy security architecture is defined by a transition from resource
extraction dependency to technological and material manufacturing dependency. Renewable energy
systems—such as solar photovoltaic networks, industrial wind farms, hydrogen production facilities,
and electric vehicle battery arrays—are fundamentally different from fossil-fuel systems; they require
massive up-front capital and an extraordinary volume of specialized mineral inputs rather than
continuous fuel inputs. Consequently, international competition has intensified over the extraction
and refining of critical raw materials (CRMs) and the advanced industrial intellectual property
required to manufacture clean technologies [5].

This structural shift has triggered the rise of "green protectionism" and techno-nationalism.
Industrialized nations are increasingly viewing the green transition through the lens of national
security rather than environmental stewardship. As a result, states are deploying aggressive regulatory
instruments, state subsidies, and tariff barriers to protect domestic markets, secure fragile supply
chains, and isolate geopolitical competitors. This shifting environment poses a severe challenge to
traditional hydrocarbon-exporting nations, which must adapt to avoid economic obsolescence [6].

Within this volatile global context, the South Caucasus region, and specifically the Republic of
Azerbaijan, serves as an essential analytical case study. Having historically served as a reliable
stabilizer of European energy security via the Southern Gas Corridor, Azerbaijan faces the dual
challenge of domestic economic diversification and international repositioning. Following its
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successful execution of the COP29 presidency, Baku has actively integrated its long-term economic
goals with the evolving demands of the global market. By shifting its strategic focus from fossil-fuel
exports to the development of transnational green electricity corridors, Azerbaijan aims to redefine
its geopolitical leverage and secure its position within the newly emerging global energy matrix [7-
9].

Material and Methods

This study utilizes a comprehensive, multi-dimensional methodological framework that
integrates systemic economic analysis, comparative geo-economics, and institutional theory to
examine the shifting structures of global energy security. To ensure empirical validity, the research
synthesizes qualitative and quantitative data spanning the period from 2015 to 2026. The primary
data sources include global energy balance sheets, supply chain maps, and mineral processing
statistics published by the International Energy Agency (IEA), the International Renewable Energy
Agency (IRENA), and the World Bank [10-14].

These global datasets are evaluated in conjunction with the national strategic roadmaps,
legislative decrees, and economic diversification programs enacted by the Ministry of Energy and the
Ministry of Economy of the Republic of Azerbaijan. The analytical approach employs geo-economic
modeling to assess the structural impacts of critical mineral monopolies on international trade
agreements. Additionally, comparative policy analysis is used to evaluate the retaliatory mechanisms
developed by major economic blocs (the United States, the European Union, and China) against the
backdrop of emerging green trade barriers. Finally, the study applies qualitative forecasting to map
out the economic feasibility and strategic security of the proposed South Caucasus-European green
energy corridors under various geopolitical scenarios [15].

Results and Discussion

The Structural Shift from Volatile Commodity Geopolitics to Rigid Supply Chain Monopolies.
The empirical transition from a fossil-fuel-dominated global economy to one anchored in renewable
energy systems fundamentally alters the nature of state vulnerability. In the twentieth-century
paradigm, energy crises were transient and operational, characterized by immediate pipeline closures,
maritime blockades, or sudden production cuts by oil cartels. These actions resulted in instantaneous
market price shocks but could be resolved through strategic reserves or diplomatic negotiations [16].

In sharp contrast, the green energy matrix introduces a structural and infrastructural risk profile.
Renewable energy generation is essentially a manufacturing-intensive sector. Once a wind turbine or
solar farm is built, the "fuel" (wind or sunlight) is free and non-monopolizable; however, the physical
infrastructure itself requires an unprecedented front-loaded volume of specialized minerals.
Consequently, geopolitical risk shifts from the control of resource flows to the control of processing
technologies, fabrication capabilities, and raw material logistics. States no longer fear the daily
withholding of fuel; instead, they face the long-term threat of being excluded from the technology
supply chains required to expand or maintain their domestic energy networks [17].

Critical Raw Materials and the Asymmetry of the Sino-Centric Processing Monopoly. The
infrastructure underpinning the global green transition—encompassing electric vehicle (EV)
drivetrains, lithium-ion battery arrays, photovoltaic cells, and permanent magnets for offshore wind
turbines—is exceptionally mineral-intensive. Quantitative evaluations by the International Energy
Agency (IEA) reveal that manufacturing an electric vehicle requires approximately six times the
mineral inputs of a conventional internal combustion engine automobile. Similarly, constructing an
onshore or offshore wind plant requires between nine to eleven times more mineral resources than a
natural gas-fired power plant of equivalent capacity [18].

The core geopolitical challenge lies in the extreme geographical concentration of these critical
raw materials (CRMs), particularly regarding their chemical refining and industrial processing stages.
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While the raw extraction of minerals is somewhat distributed—with Chile holding vast lithium
reserves and the Democratic Republic of the Congo dominating cobalt mining—the critical
bottleneck is localized within a single sovereign entity: China. Through long-term state-subsidized
industrial policies over the past three decades, Beijing has successfully established a near-monopoly
over the processing nodes of the green economy. China currently refines approximately 60% to 70%
of the world's lithium, 70% of its cobalt, and an astonishing 90% of all Rare Earth Elements (REEs).
This extreme asymmetry creates a profound strategic vulnerability for the Western hemisphere.
Unlike oil, which can be sourced from alternative global suppliers if a single country disrupts
production, alternative refining capacities for CRMs take up to a decade to construct, leave Western
nations exposed to potential export restrictions or geopolitical leverage from Beijing (Figure).
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Figure. China's Share in Global Refining of Critical Raw Materials and Clean Tech Manufacturing (%)
Source: Compiled by the author based on International Energy Agency (IEA) data.

The Rise of Green Protectionism and Techno-Nationalist Fragmentation. In response to this
supply chain vulnerability, major Western economic blocs have abandoned laissez-faire trade
principles in favor of "green protectionism" and techno-nationalist industrial policies. This regulatory
shift is designed to decouple vital supply chains from China through friend-shoring, near-shoring,
and domestic manufacturing subsidies. The United States pioneered this defensive economic strategy
through the enactment of the Inflation Reduction Act (IRA). The IRA deploys hundreds of billions of
dollars in tax credits and direct subsidies, explicitly conditioning financial incentives on the domestic
or ally-centric sourcing of battery minerals and clean energy components. By restricting subsidies for
clean technologies that utilize components sourced from "Foreign Entities of Concern," Washington
has effectively erected a regulatory wall around its green tech market [19].

Simultaneously, the European Union has implemented its own defensive architecture via the
Critical Raw Materials Act (CRMA) and the Net-Zero Industry Act. The CRMA establishes strict
internal benchmarks, dictating that by 2030, no single third country should provide more than 65%
of the EU’s annual consumption of any strategic raw material. Furthermore, the EU's Carbon Border
Adjustment Mechanism (CBAM) serves as a fiscal instrument that levies tariffs on carbon-intensive
imports. While framed as an environmental policy to prevent carbon leakage, CBAM functions as a
geopolitical tool that forces external trading partners to either dekarbonize their industrial sectors or
face economic exclusion from the European single market. This escalating regulatory warfare is
systematically fragmenting the global trading system, replacing multilateralism with localized,
climate-aligned economic blocs [20-26].
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Azerbaijan s Strategic Reorientation and the South Caucasus Green Energy Corridor. Within
this fragmented geo-economic landscape, the Republic of Azerbaijan presents a highly dynamic case
study of structural adaptation. Historically positioned as a vital hydrocarbon exporter that anchored
Southeastern Europe’s energy security through the Baku-Tbilisi-Ceyhan (BTC) oil pipeline and the
Southern Gas Corridor (SGC), Baku has recognized the long-term threat of fossil-fuel demand
destruction. Consequently, the state has launched a comprehensive economic pivot aimed at
transforming Azerbaijan from a traditional fossil-fuel supplier into a primary Transnational Green
Energy Hub [26].

Azerbaijan's transition strategy is backed by vast geographic and climatic advantages. The
country possesses a verified domestic renewable energy potential exceeding 27 GW on land,
complemented by an extraordinary 157 GW of offshore wind potential within the Azerbaijani sector
of the Caspian Sea. Following its hosting of the COP29 global climate summit, Azerbaijan aligned
its national development agenda with international decarbonization pathways, setting a strategic
target to generate 30% of its domestic electricity from renewable sources by 2030.

Strategic Parameter — Hydrocarbon Era (20th—Early 21st Renewable Energy Era (Emerging
Century) Matrix)
Primary Export Asset Crude Oil & Natural Gas Green Electricity & Green Hydrogen
Key Infrastructure BTC Pipeline, Southern Gas Corridor  Black Sea Green Cable, Caspian-EU
Corridor
Target Market Southern & Central European European Union Unified Green Grid
Industrial Centers

Geopolitical Fossil-fuel diversification for Europe  Stabilizer of Europe's variable green
Function energy architecture

The cornerstone of Baku’s external green strategy is the development of regional green energy
corridors. The most strategically significant initiative is the Black Sea Green Energy Cable project,
institutionalized via a quadripartite agreement between Azerbaijan, Georgia, Romania, and Hungary.
This undersea, high-voltage direct current (HVDC) cable is designed to transmit green electricity
generated from Caspian wind farms directly into the European grid. By constructing this transnational
corridor, Azerbaijan achieves two critical macro-economic objectives: it successfully diversifies its
sovereign export revenues away from hydrocarbon dependency, and it secures fresh geopolitical
leverage by positioning itself as an indispensable partner in the European Union's structural
dekarbonization and energy diversification strategies.

Conclusion

The structural shift of the global economy toward a low-carbon matrix is fundamentally altering
the rules of international trade and energy security. The traditional twentieth-century geopolitics of
hydrocarbons, defined by oil cartels and volatile fluid flows, is being replaced by a rigid architecture
centered on clean technology manufacturing and critical raw material processing. As this study
demonstrates, the extreme concentration of chemical refining nodes—specifically within China—has
introduced new structural vulnerabilities for Western economic blocs. The resulting emergence of
"green protectionism" through instruments like the US Inflation Reduction Act and the EU's Carbon
Border Adjustment Mechanism reflects a fragmented, bloc-based global economic order driven by
techno-nationalism. Within this highly competitive and changing landscape, traditional resource-
dependent nations must rapidly adapt to protect their long-term macroeconomic stability. The
Republic of Azerbaijan represents a highly successful model of this strategic reorientation. By shifting
its focus from fossil fuels toward exporting green electricity via transnational initiatives like the Black
Sea Green Energy Cable, Baku is effectively leveraging its massive 157 GW Caspian offshore wind
potential. Following its commitments at COP29, Azerbaijan is moving away from being simply a
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hydrocarbon provider to become an indispensable green corridor for the European market. Ultimately,
navigating the geopolitics of the green transition requires a balanced combination of domestic
industrial policy and flexible regional connectivity, ensuring that economic diversification aligns
smoothly with global climate mandates.
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