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Abstract 
The global transition toward clean energy has 

fundamentally reshaped the concept of energy 

security, elevating renewable energy technologies, 

critical minerals, and resilient supply chains to the 

forefront of international strategic competition. 

Against this backdrop, the India–United States 

strategic partnership has expanded beyond traditional 

defence and economic cooperation to encompass 

clean energy, climate action, and emerging 

technologies. This study examines how bilateral 

cooperation between India and the United States has 

contributed to strengthening energy security during 

the period 2021–2026, with particular attention to 

initiatives in renewable energy, green hydrogen, 

critical minerals, battery storage, and technology 

transfer. The paper argues that clean energy 

cooperation has become a strategic pillar of the 

broader India–U.S. partnership, advancing not only 

climate objectives but also economic resilience and 

geopolitical interests in the Indo-Pacific. 

Using a qualitative research design, the study 

analyzes official policy documents, bilateral 

agreements, government reports, and secondary 

academic literature. Drawing on the perspectives of 

Complex Interdependence and Neorealism, it 

explores the interplay between cooperation and 

strategic competition in shaping bilateral energy 

relations. The findings suggest that while shared 

interests in decarbonization, energy diversification, 

and technological innovation have deepened 

collaboration, challenges remain, including 

regulatory barriers, financing constraints, technology 

access, and the implications of global geopolitical 

rivalries. The paper concludes that sustained India–

U.S. cooperation in clean energy can enhance 

regional energy security, strengthen supply-chain 

resilience, and contribute to a more stable and 

sustainable Indo-Pacific energy architecture. The 

study contributes to the growing scholarship on 

energy security, climate diplomacy, and strategic 

partnerships by demonstrating how clean energy 

cooperation is increasingly integrated into 

contemporary foreign policy and international 

security. Keywords: Energy security, India–U.S. 

strategic partnership, clean energy transition, Indo-

Pacific, climate diplomacy, geoeconomics, critical 

minerals, renewable energy, green hydrogen, 

complex interdependence, strategic competition, 

energy diplomacy. 

 

I. Introduction 
The global energy landscape is undergoing 

a profound transformation as countries transition 

from fossil fuel-based energy systems to cleaner and 

more sustainable sources of energy. This shift is 

driven by the urgency of addressing climate change, 

achieving net-zero emissions, reducing dependence 

on volatile hydrocarbon markets, and strengthening 

long-term energy security. At the same time, the 

clean energy transition has introduced new strategic 

challenges related to critical mineral supply chains, 

advanced energy technologies, technological 

competitiveness, and geopolitical influence. 

Consequently, energy security has evolved beyond 

ensuring uninterrupted access to oil and natural gas 

to encompass reliable access to renewable energy 

technologies, resilient supply chains, critical 

minerals, and innovation ecosystems. 

In this evolving geopolitical context, India 

and the United States have emerged as important 

strategic partners in advancing clean energy 

cooperation. Their bilateral relationship has 

expanded significantly over the past decade, moving 

beyond traditional defence and security cooperation 

to include climate action, renewable energy 

development, technology collaboration, critical 

minerals, and sustainable infrastructure. Since 2021, 

both countries have strengthened their partnership 

through initiatives such as the India–U.S. Climate 

and Clean Energy Agenda 2030 Partnership, the 

Initiative on Critical and Emerging Technology 

(iCET), cooperation on green hydrogen, battery 

technologies, and resilient supply chains. These 
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initiatives reflect a shared commitment to achieving 

energy security while supporting economic growth 

and addressing global climate challenges. 

The growing convergence between energy 

security and geopolitical competition has further 

enhanced the strategic significance of India–U.S. 

cooperation. Intensifying rivalry among major 

powers, particularly in advanced technologies, 

critical minerals, and clean energy supply chains, has 

transformed energy into an important dimension of 

foreign policy and international security. For India, 

collaboration with the United States provides 

opportunities to diversify energy sources, strengthen 

technological capabilities, attract investment, and 

accelerate its clean energy transition while 

maintaining strategic autonomy. For the United 

States, cooperation with India supports broader 

objectives of promoting a resilient Indo-Pacific, 

diversifying global supply chains, and fostering 

trusted partnerships in emerging technologies. 

Despite these developments, several 

challenges continue to shape the trajectory of 

bilateral energy cooperation. Regulatory differences, 

financing constraints, technology transfer, 

intellectual property concerns, infrastructure 

limitations, and geopolitical uncertainties affect the 

pace and scope of collaboration. Furthermore, 

increasing competition over critical minerals and 

clean energy technologies raises questions regarding 

the sustainability and strategic direction of the 

partnership. 

Against this backdrop, this study evaluates 

the role of clean energy cooperation in strengthening 

the India–U.S. strategic partnership between 2021 

and 2026. It examines the extent to which bilateral 

initiatives contribute to enhancing energy security, 

promoting technological innovation, and advancing 

strategic interests in the Indo-Pacific. The study also 

assesses the opportunities and constraints shaping the 

partnership and analyses how clean energy 

cooperation has become an integral component of 

contemporary international relations in an era of 

geopolitical competition. 

This research contributes to the growing 

literature on energy security, climate diplomacy, and 

strategic partnerships by demonstrating that the 

India–U.S. relationship is increasingly defined by 

cooperation in clean energy and emerging 

technologies. It argues that energy cooperation has 

become not only an environmental and economic 

priority but also a critical instrument of geopolitical 

strategy, with significant implications for regional 

stability and the evolving international order. 

 

II. Literature Review 

The intersection of energy security, clean 

energy transition, and international strategic 

partnerships has become an increasingly significant 

area of inquiry in International Relations (IR). 

Traditional understandings of energy security 

emphasized the uninterrupted availability of fossil 

fuels at affordable prices, largely shaped by concerns 

over oil supply disruptions and geopolitical 

instability. However, the accelerating transition to 

low-carbon energy systems has broadened the 

concept to include renewable energy technologies, 

critical minerals, resilient supply chains, 

technological innovation, and climate resilience. 

Consequently, contemporary scholars views energy 

security as a multidimensional concept 

encompassing economic, environmental, 

technological, and geopolitical dimensions. 

Existing literature on India–U.S. relations 

highlights the remarkable transformation of bilateral 

ties from limited engagement during the Cold War to 

a comprehensive global strategic partnership in the 

twenty-first century. Scholars argue that shared 

democratic values, converging strategic interests, and 

concerns over the changing balance of power in the 

Indo-Pacific have driven deeper cooperation in 

defence, trade, technology, and energy. Recent 

studies suggest that clean energy has emerged as a 

key pillar of this partnership, reflecting both 

countries' commitment to addressing climate change 

while strengthening long-term energy resilience. 

A growing body of research examines the 

role of clean energy diplomacy in bilateral and 

multilateral cooperation. These studies emphasize 

initiatives such as the India–U.S. Climate and Clean 

Energy Agenda 2030 Partnership, the Strategic Clean 

Energy Partnership, and the Initiative on Critical and 

Emerging Technology (iCET) as mechanisms for 

promoting collaboration in renewable energy, green 

hydrogen, energy storage, and advanced 

technologies. Researchers contend that these 

initiatives facilitate technology transfer, innovation, 

investment, and institutional cooperation, thereby 

contributing to both sustainable development and 

strategic convergence. 

Another strand of scholarship focuses on the 

geoeconomics of the global energy transition. Rather 

than reducing geopolitical competition, the shift 

toward clean energy has intensified strategic rivalry 

over critical minerals, battery technologies, 

semiconductors, and resilient supply chains. Studies 

argue that access to lithium, cobalt, nickel, graphite, 

and rare earth elements has become central to 

national energy security and technological 

competitiveness. Within this context, India and the 

United States have increasingly sought to diversify 
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supply chains and reduce dependence on 

concentrated sources of critical minerals through 

bilateral and multilateral cooperation. 

The literature also examines the Indo-

Pacific as a central arena for energy and strategic 

competition. Scholars argue that maritime security, 

secure energy transportation routes, and resilient 

infrastructure are essential components of regional 

stability. India's geographic location and expanding 

role in the Indian Ocean Region complement the 

United States' broader Indo-Pacific strategy, creating 

opportunities for cooperation in energy 

infrastructure, clean technology deployment, and 

supply-chain resilience. This perspective suggests 

that energy cooperation extends beyond climate 

objectives and contributes to broader strategic and 

security goals. 

From a theoretical perspective, studies 

frequently employ Neorealism and Complex 

Interdependence to explain India–U.S. energy 

cooperation. Neorealist scholars argue that 

collaboration in clean energy reflects strategic 

balancing, as both countries seek to enhance their 

security and reduce vulnerabilities in an increasingly 

competitive international system. In contrast, 

proponents of Complex Interdependence emphasize 

the growing importance of economic cooperation, 

technological exchange, and institutional 

frameworks, arguing that mutual benefits can coexist 

with geopolitical competition. These complementary 

perspectives provide a robust analytical framework 

for understanding the evolution of bilateral energy 

relations. 

Despite the expanding scholarship, several 

gaps remain. Much of the existing literature examines 

India–U.S. energy cooperation primarily from the 

perspectives of climate policy, sustainable 

development, or bilateral diplomacy. Comparatively 

limited attention has been given to how clean energy 

cooperation contributes simultaneously to energy 

security and strategic competition in the context of an 

evolving multipolar order. Moreover, many studies 

focus on individual initiatives or sectors rather than 

offering an integrated assessment of the partnership 

during the period 2021–2026, when cooperation in 

critical minerals, green hydrogen, advanced 

technologies, and supply-chain resilience gained 

unprecedented strategic significance. 

Accordingly, this study seeks to address 

these gaps by providing a comprehensive analysis of 

India–U.S. clean energy cooperation through the lens 

of energy security and geopolitical competition. By 

integrating insights from International Relations 

theory with recent policy developments, the paper 

aims to demonstrate how clean energy has become a 

strategic component of the bilateral partnership and a 

key element of contemporary global politics. 

 

III. Research Methodology 
This study adopts a qualitative descriptive 

and analytical research design to examine the role of 

clean energy cooperation in strengthening the India–

U.S. strategic partnership during the period 2021–

2026. A qualitative approach is appropriate as the 

study seeks to analyse policy initiatives, strategic 

developments, and diplomatic engagements rather 

than establish causal relationships through 

quantitative methods. Descriptive and exploratory in 

nature, the research aims to understand how bilateral 

clean energy cooperation contributes to energy 

security within the broader context of geopolitical 

competition. The study relies exclusively 

on secondary data collected from peer-reviewed 

journal articles, books, official government 

publications, bilateral agreements, policy documents, 

reports of international organisations such as the 

International Energy Agency (IEA), International 

Renewable Energy Agency (IRENA), World Bank, 

and International Monetary Fund (IMF), as well as 

policy briefs from leading think tanks including the 

Council on Foreign Relations (CFR), Center for 

Strategic and International Studies (CSIS), Observer 

Research Foundation (ORF), Brookings Institution, 

Carnegie Endowment for International Peace, and the 

Manohar Parrikar Institute for Defence Studies and 

Analyses (MP-IDSA). The collected data are 

analysed using qualitative content analysis, enabling 

the identification and interpretation of key themes 

related to energy security, clean energy transition, 

strategic partnership, critical minerals, technology 

cooperation, supply-chain resilience, and geopolitical 

competition. The analysis is guided by the theoretical 

perspectives of Complex 

Interdependence and Neorealism, which provide a 

comprehensive framework for explaining both the 

cooperative and strategic dimensions of India–U.S. 

energy relations. The scope of the study is limited to 

bilateral clean energy cooperation between 2021 and 

2026, with particular emphasis on renewable energy, 

green hydrogen, critical minerals, advanced energy 

technologies, and resilient supply chains. As the 

research is based entirely on secondary sources, it 

does not incorporate primary data collected through 

interviews or surveys, and its findings are limited to 

the available literature and policy documents 

published during the study period. 

 

Evolution of the India–U.S. Clean Energy 

Partnership (2021–2026) 
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The period from 2021 to 2026 marked a 

significant phase in the evolution of the India–U.S. 

strategic partnership, with clean energy emerging as 

a central pillar of bilateral cooperation. While energy 

collaboration between the two countries has 

developed over several decades, recent geopolitical 

developments, accelerating climate commitments, 

and the global transition towards low-carbon energy 

systems have substantially expanded its scope and 

strategic importance. Both countries increasingly 

recognize that energy security is no longer confined 

to ensuring access to fossil fuels but also 

encompasses secure supply chains, technological 

innovation, critical minerals, and renewable energy 

infrastructure. 

The launch of the India–U.S. Climate and 

Clean Energy Agenda 2030 Partnership in 2021 

represented a major milestone in bilateral relations by 

institutionalizing cooperation on renewable energy, 

sustainable infrastructure, energy efficiency, green 

hydrogen, climate finance, and technological 

innovation. This initiative reaffirmed the 

commitment of both governments to support the 

goals of the Paris Agreement while simultaneously 

promoting economic growth, energy resilience, and 

sustainable development. The partnership also 

strengthened collaboration between government 

agencies, research institutions, and private-sector 

stakeholders, creating new opportunities for 

investment and technology transfer. 

Another significant development was the 

expansion of cooperation under the Strategic Clean 

Energy Partnership (SCEP), which broadened 

bilateral engagement across multiple sectors, 

including power systems, renewable energy 

integration, biofuels, energy storage, and industrial 

decarbonization. Through technical cooperation, 

policy dialogue, and capacity-building initiatives, 

SCEP has facilitated knowledge sharing and 

encouraged the adoption of advanced clean energy 

technologies. These collaborative efforts have 

contributed to enhancing India's energy transition 

while creating opportunities for U.S. industries and 

technology providers. 

The establishment of the Initiative on 

Critical and Emerging Technology (iCET) further 

elevated energy cooperation by integrating clean 

energy with advanced technologies such as artificial 

intelligence, semiconductors, quantum computing, 

and resilient supply chains. Recognizing that 

technological leadership and secure access to critical 

minerals are essential for the global energy transition, 

India and the United States have expanded 

cooperation in research, innovation, and industrial 

partnerships. This convergence reflects the growing 

intersection between energy policy, technological 

competitiveness, and national security. 

The evolving partnership has also been 

influenced by broader geopolitical dynamics, 

particularly the intensification of strategic 

competition among major powers and increasing 

concerns over supply-chain vulnerabilities. The 

COVID-19 pandemic, geopolitical conflicts, and 

disruptions in global energy markets underscored the 

importance of diversified supply chains and reliable 

access to clean energy technologies. Consequently, 

India and the United States have sought to strengthen 

cooperation in critical minerals, battery 

manufacturing, solar technologies, and green 

hydrogen to reduce strategic dependencies and 

enhance long-term energy resilience. 

Viewed through the lens of Complex 

Interdependence, these developments illustrate how 

economic, technological, and institutional 

cooperation has become increasingly central to 

bilateral relations. 

Simultaneously, Neorealism explains why clean 

energy cooperation is also driven by strategic 

considerations, including the pursuit of technological 

leadership, supply-chain security, and geopolitical 

influence in the Indo-Pacific. Thus, the evolution of 

the India–U.S. clean energy partnership reflects a 

combination of mutual economic interests and 

broader strategic objectives, making energy 

cooperation a defining feature of their contemporary 

strategic relationship. 

 

Clean Energy Cooperation and Energy Security 

Energy security has become a central 

component of the India–U.S. strategic partnership as 

both countries seek to balance economic growth, 

environmental sustainability, and national security 

amid the global clean energy transition. 

Traditionally, energy security referred to the 

uninterrupted availability of affordable fossil fuels. 

However, the accelerating shift towards renewable 

energy has broadened the concept to include secure 

access to clean energy technologies, critical minerals, 

resilient supply chains, and technological innovation. 

Consequently, India and the United States have 

increasingly aligned their energy policies to promote 

long-term energy resilience while addressing climate 

change and reducing dependence on conventional 

energy sources. 

India's rapidly growing economy and 

increasing energy demand have made energy 

diversification a strategic necessity. As one of the 

world's largest energy consumers, India remains 

heavily dependent on imported crude oil and natural 

gas, exposing it to fluctuations in global energy 
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markets and geopolitical disruptions. Cooperation 

with the United States has enabled India to diversify 

its energy mix through investments in renewable 

energy, clean technologies, grid modernization, and 

advanced energy research. Bilateral initiatives have 

supported the expansion of solar and wind energy, 

battery storage systems, smart grids, and energy 

efficiency programmes, thereby strengthening India's 

long-term energy security and reducing its 

dependence on fossil fuel imports. 

For the United States, collaboration with 

India advances broader strategic and economic 

objectives. India represents one of the fastest-

growing clean energy markets, creating opportunities 

for U.S. investment, technology exports, and 

industrial cooperation. Strengthening India's clean 

energy capacity also contributes to global efforts to 

reduce greenhouse gas emissions and supports the 

development of resilient and diversified supply 

chains for clean energy technologies. Through 

partnerships in research, innovation, and private-

sector investment, the United States has reinforced its 

role as a key partner in India's energy transition while 

promoting a stable and sustainable Indo-Pacific 

region. 

Cooperation in emerging sectors such 

as green hydrogen, advanced battery 

technologies, carbon capture, and grid 

modernization has further strengthened bilateral 

energy relations. Green hydrogen has gained strategic 

importance because of its potential to decarbonize 

hard-to-abate sectors such as steel, fertilizers, and 

heavy transport. Similarly, collaboration in battery 

storage technologies and smart electricity grids 

enhances renewable energy integration and improves 

the reliability of electricity systems. These areas of 

cooperation illustrate how technological innovation 

has become an essential element of contemporary 

energy security. 

The two countries have also emphasized 

strengthening institutional mechanisms and 

encouraging private-sector participation to accelerate 

the clean energy transition. Joint research initiatives, 

technology partnerships, and investment frameworks 

have facilitated knowledge exchange and supported 

the commercialization of innovative energy 

solutions. Such collaboration not only enhances 

domestic energy security but also contributes to the 

development of more resilient global clean energy 

markets. 

From the perspective of Complex 

Interdependence, India–U.S. clean energy 

cooperation demonstrates how shared economic 

interests, technological collaboration, and 

institutional partnerships can generate mutual 

benefits and deepen bilateral relations. At the same 

time, Neorealism suggests that these initiatives are 

also motivated by strategic concerns, including 

reducing vulnerabilities in energy supply chains, 

securing technological leadership, and enhancing 

national resilience in an increasingly competitive 

international system. Thus, clean energy cooperation 

serves both developmental and strategic purposes, 

reinforcing the India–U.S. partnership while 

contributing to regional and global energy security. 

The analysis indicates that clean energy 

cooperation has evolved into a strategic instrument of 

foreign policy rather than remaining solely an 

environmental initiative. By integrating renewable 

energy development, technological innovation, and 

supply-chain resilience into their broader strategic 

partnership, India and the United States have 

strengthened their capacity to address emerging 

energy challenges while advancing shared 

geopolitical and economic interests. This evolving 

partnership underscores the growing significance of 

energy security in shaping contemporary 

international relations. 

 Critical Minerals and Supply-Chain 

Resilience 

The transition to clean energy has 

significantly increased the strategic importance 

of critical minerals, making them indispensable to 

both energy security and geopolitical competition. 

Minerals such as lithium, cobalt, nickel, graphite, and 

rare earth elements are essential for manufacturing 

electric vehicle batteries, solar panels, wind turbines, 

semiconductors, and energy storage systems. As 

global demand for these technologies continues to 

rise, securing reliable access to critical minerals has 

become a strategic priority for major economies. 

Consequently, India and the United States have 

expanded bilateral cooperation to develop resilient 

and diversified supply chains that reduce dependence 

on concentrated sources of production and 

processing. 

One of the principal drivers of this 

cooperation is the growing concern over the 

concentration of global critical mineral processing 

capacity in a small number of countries. Such 

concentration exposes energy supply chains to 

geopolitical risks, trade restrictions, and market 

disruptions. In response, India and the United States 

have strengthened collaboration through policy 

dialogues, investment partnerships, joint research 

initiatives, and participation in multilateral 

frameworks aimed at promoting secure and 

sustainable critical mineral supply chains. These 

efforts seek to diversify sourcing, enhance domestic 

processing capabilities, encourage recycling, and 
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support technological innovation across the clean 

energy value chain. 

For India, access to critical minerals is 

essential to achieving its renewable energy and 

electric mobility targets. As domestic reserves of 

several key minerals are limited, international 

partnerships have become increasingly important for 

ensuring long-term resource security. Cooperation 

with the United States provides India with 

opportunities to strengthen exploration, mineral 

processing, advanced manufacturing, and research on 

alternative materials, thereby reducing strategic 

vulnerabilities and supporting industrial 

development. 

For the United States, collaboration with 

India aligns with broader efforts to strengthen trusted 

supply chains and reduce dependence on single-

source suppliers. India's growing manufacturing 

capabilities, expanding renewable energy sector, and 

strategic geographic position make it an important 

partner in developing resilient clean energy supply 

networks. Bilateral cooperation in critical minerals 

also complements wider initiatives focused on 

technological innovation, economic resilience, and 

Indo-Pacific security. 

Beyond resource access, supply-chain 

resilience has emerged as a critical element of 

national security. Disruptions caused by the COVID-

19 pandemic, geopolitical tensions, and conflicts 

affecting global trade have highlighted the 

vulnerabilities of highly concentrated supply chains. 

In response, India and the United States have 

prioritized supply-chain diversification, 

infrastructure development, investment in strategic 

industries, and public–private partnerships to 

strengthen the resilience of clean energy 

manufacturing and technology ecosystems. These 

measures contribute not only to energy security but 

also to broader economic stability and technological 

competitiveness. 

From the perspective of Complex 

Interdependence, cooperation in critical minerals 

demonstrates the growing interconnectedness of 

economic, technological, and environmental interests 

between India and the United States. Institutional 

collaboration, joint investments, and technology 

sharing create mutual benefits and reinforce long-

term strategic ties. Conversely, Neorealism explains 

that competition over critical minerals reflects states' 

efforts to safeguard national security, secure strategic 

resources, and maintain technological advantages 

within an increasingly competitive international 

system. The coexistence of cooperation and 

competition illustrates the dual nature of 

contemporary energy geopolitics. 

Overall, critical minerals and resilient supply 

chains have become central pillars of the India–U.S. 

strategic partnership. Their cooperation in this sector 

extends beyond supporting the clean energy 

transition; it also enhances economic resilience, 

technological innovation, and strategic stability. As 

the global demand for clean energy technologies 

continues to expand, sustained collaboration in 

critical minerals will remain essential for 

strengthening bilateral relations and advancing 

shared energy security objectives in the Indo-Pacific 

and beyond. 

 

Geopolitical Competition and the Indo-Pacific 

The clean energy transition is increasingly 

shaped by geopolitical competition, making energy 

security an integral component of strategic 

policymaking in the Indo-Pacific. The region has 

emerged as the focal point of global economic 

growth, maritime trade, technological innovation, 

and strategic rivalry. Consequently, India and the 

United States have strengthened their cooperation not 

only to promote clean energy and climate objectives 

but also to enhance regional stability, economic 

resilience, and strategic influence. Their expanding 

partnership reflects the recognition that energy 

security is closely linked to broader geopolitical and 

geoeconomic dynamics. 

The intensifying competition among major 

powers has transformed clean energy technologies, 

critical minerals, and advanced manufacturing into 

strategic assets. Control over the production and 

supply of solar panels, batteries, semiconductors, and 

rare earth elements has become increasingly 

important for national security and economic 

competitiveness. In this context, India and the United 

States have sought to develop trusted and diversified 

supply chains while reducing vulnerabilities 

associated with excessive dependence on 

concentrated sources of production. Bilateral 

cooperation in clean energy, therefore, serves not 

only environmental goals but also broader strategic 

objectives related to technological leadership and 

economic resilience. 

The Indo-Pacific occupies a central position 

in this strategic partnership because of its importance 

to global energy transportation, maritime security, 

and regional connectivity. A substantial proportion of 

global energy trade passes through the Indian Ocean 

and adjacent sea lanes, making the uninterrupted flow 

of energy resources essential for regional and global 

economic stability. India, owing to its strategic 

geographic location and growing economic 

influence, has become an indispensable partner in 

maintaining a stable and open Indo-Pacific. The 
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United States, through its Indo-Pacific strategy, has 

similarly emphasized the importance of 

strengthening partnerships that promote a rules-based 

regional order, secure maritime routes, and resilient 

infrastructure. 

Energy cooperation has become an important 

instrument for advancing these shared objectives. 

Collaborative initiatives in renewable energy, green 

hydrogen, critical minerals, advanced technologies, 

and infrastructure development contribute to regional 

resilience while supporting sustainable economic 

growth. At the same time, such cooperation 

strengthens the capacity of both countries to respond 

to disruptions arising from geopolitical tensions, 

supply-chain interruptions, and technological 

competition. The integration of energy policy with 

strategic and economic priorities illustrates the 

expanding role of energy diplomacy in contemporary 

international relations. 

Nevertheless, the India–U.S. partnership also 

faces several challenges. Differences in regulatory 

frameworks, financing mechanisms, intellectual 

property concerns, and domestic policy priorities 

may affect the pace of bilateral cooperation. 

Moreover, balancing strategic collaboration with 

India's policy of strategic autonomy requires careful 

diplomatic management. India continues to maintain 

diversified relationships with multiple global actors 

while expanding cooperation with the United States, 

reflecting its preference for issue-based partnerships 

rather than exclusive alliances. These considerations 

underscore the complexity of bilateral relations in an 

increasingly multipolar international system. 

Viewed through the lens of Complex 

Interdependence, the Indo-Pacific demonstrates how 

states increasingly cooperate across multiple sectors, 

including energy, technology, trade, and 

environmental governance, to address shared 

challenges. Simultaneously, Neorealism highlights 

that such cooperation is influenced by the pursuit of 

national interests, relative gains, and strategic 

balancing within an anarchic international 

environment. The India–U.S. partnership thus 

represents a combination of mutual interdependence 

and strategic calculation, where cooperation in clean 

energy reinforces broader geopolitical objectives. 

Overall, the analysis suggests that clean 

energy cooperation has become a significant 

dimension of India–U.S. engagement in the Indo-

Pacific. By integrating energy security with 

technological innovation, supply-chain resilience, 

and regional stability, both countries have expanded 

the strategic scope of their partnership. As 

geopolitical competition continues to shape the 

global energy transition, sustained collaboration 

between India and the United States is likely to 

remain an important factor in promoting a secure, 

resilient, and sustainable Indo-Pacific order. 

 

IV. Challenges and Future Prospects 
Despite significant progress in clean energy 

cooperation, the India–U.S. strategic partnership 

faces several challenges that could influence its long-

term effectiveness. Differences in regulatory 

frameworks, policy priorities, financing mechanisms, 

and institutional capacities continue to affect the pace 

of bilateral collaboration. While both countries share 

a commitment to advancing clean energy, their 

domestic energy needs and developmental priorities 

differ considerably. India must simultaneously 

expand energy access, sustain economic growth, and 

reduce carbon emissions, whereas the United States 

prioritizes technological leadership, energy 

innovation, and resilient global supply chains. 

Balancing these priorities requires sustained policy 

coordination and mutual understanding. 

Technology transfer remains another 

important challenge. Cooperation in advanced clean 

energy technologies, including green hydrogen, 

battery storage, carbon capture, and smart grids, often 

involves concerns related to intellectual property 

rights, investment regulations, and access to cutting-

edge technologies. Addressing these issues will 

require stronger institutional mechanisms, increased 

public–private partnerships, and greater 

collaboration in research and development. 

Enhancing innovation ecosystems and facilitating 

technology sharing can accelerate the deployment of 

clean energy solutions while strengthening bilateral 

trust. 

Financing is also a critical factor in 

achieving the objectives of the clean energy 

transition. Large-scale investments are needed to 

expand renewable energy infrastructure, modernize 

electricity grids, develop energy storage systems, and 

establish resilient supply chains. Although both 

governments have introduced initiatives to encourage 

private-sector participation, mobilizing sufficient 

financial resources remains a challenge. Expanding 

access to climate finance, green investment, and 

multilateral funding mechanisms will be essential for 

sustaining long-term cooperation. 

Geopolitical uncertainties further 

complicate bilateral energy cooperation. Intensifying 

strategic competition, disruptions in global supply 

chains, and increasing competition over critical 

minerals may create new risks for both countries. At 

the same time, these developments also present 

opportunities to deepen cooperation in trusted supply 

chains, joint research, advanced manufacturing, and 



 

  

International Journal of Humanities Social Science and Management (IJHSSM) 

Volume 6, Issue 4, Jul. – Aug., 2026, pp: 223-232                         ISSN: 3048-6874  

www.ijhssm.org                                                      

 

 

 

DOI: 10.35629/6874-0604223232    | Impact Factor value 7.52 |   ISO 9001: 2008 Certified Journal      Page 230 

regional energy infrastructure. Continued 

collaboration in these areas can reduce strategic 

vulnerabilities while strengthening economic 

resilience and technological competitiveness. 

Looking ahead, the future of the India–U.S. 

clean energy partnership appears promising. Both 

countries have identified renewable energy, green 

hydrogen, critical minerals, artificial intelligence, 

advanced manufacturing, and clean technology 

innovation as priority areas for future collaboration. 

Expanding cooperation in these sectors can support 

energy diversification, accelerate decarbonization, 

create new economic opportunities, and enhance 

regional energy security. Furthermore, stronger 

institutional cooperation through bilateral and 

multilateral platforms can contribute to the 

development of transparent, resilient, and sustainable 

clean energy markets. 

From the perspective of Complex 

Interdependence, future cooperation is likely to 

deepen as economic, technological, and 

environmental interdependence continues to 

increase. However, Neorealism suggests that 

strategic competition will remain an enduring feature 

of international politics, requiring both countries to 

balance cooperation with the protection of their 

national interests. The coexistence of collaboration 

and competition is therefore expected to define the 

next phase of the India–U.S. strategic partnership. 

Overall, the future trajectory of India–U.S. 

clean energy cooperation will depend on the ability 

of both countries to overcome institutional and 

technological barriers while adapting to an 

increasingly dynamic geopolitical environment. If 

effectively managed, this partnership has the 

potential to strengthen energy security, promote 

sustainable development, enhance technological 

innovation, and contribute to a stable and resilient 

Indo-Pacific. Consequently, clean energy 

cooperation is likely to remain one of the most 

significant pillars of the India–U.S. strategic 

relationship in the coming decades. 

 

V. Policy Recommendations 
To further strengthen the India–U.S. 

strategic partnership, both countries should deepen 

institutional cooperation by establishing more robust 

mechanisms for policy coordination, 

implementation, and monitoring of bilateral clean 

energy initiatives. Greater emphasis should be placed 

on expanding collaboration in critical minerals 

through joint exploration, sustainable extraction, 

processing, recycling, and the diversification of 

supply chains to reduce strategic vulnerabilities. 

Simultaneously, increased investments in renewable 

energy technologies, green hydrogen, battery storage, 

smart grids, and advanced manufacturing should be 

encouraged through enhanced public–private 

partnerships and greater private-sector participation. 

Strengthening research and development under 

frameworks such as the Initiative on Critical and 

Emerging Technology (iCET) can accelerate 

innovation, facilitate technology transfer, and 

improve access to cutting-edge clean energy 

technologies. Both governments should also work 

towards addressing regulatory barriers, intellectual 

property concerns, and investment constraints to 

create a more conducive environment for 

technological collaboration. In addition, expanding 

climate finance through bilateral, multilateral, and 

private investment mechanisms will be essential for 

supporting large-scale clean energy infrastructure 

and achieving long-term energy transition goals. 

Given the strategic importance of the Indo-Pacific, 

India and the United States should further enhance 

cooperation in developing resilient energy 

infrastructure, securing maritime energy routes, and 

strengthening regional supply-chain resilience. 

Finally, greater collaboration among governments, 

industry, academic institutions, and research 

organizations should be promoted to foster 

innovation, develop skilled human resources, and 

ensure that clean energy cooperation continues to 

contribute to energy security, sustainable 

development, and regional stability in an increasingly 

competitive geopolitical environment. 

 

VI. Conclusion 
The global transition towards clean energy 

has fundamentally redefined the concept of energy 

security, transforming it from a concern primarily 

centred on fossil fuel availability to one that 

encompasses renewable energy technologies, critical 

minerals, resilient supply chains, and technological 

innovation. Within this evolving landscape, the 

India–U.S. strategic partnership has emerged as a 

significant example of how bilateral cooperation can 

simultaneously advance climate objectives, 

economic resilience, and geopolitical interests. The 

analysis demonstrates that clean energy cooperation 

has become an integral component of the broader 

strategic relationship between the two countries, 

extending beyond environmental commitments to 

include technological collaboration, energy 

diversification, and regional security. 

The study finds that the period 2021–

2026 witnessed a notable expansion in India–U.S. 

cooperation through initiatives such as the India–

U.S. Climate and Clean Energy Agenda 2030 

Partnership, the Strategic Clean Energy Partnership 
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(SCEP), and the Initiative on Critical and Emerging 

Technology (iCET). These frameworks have 

strengthened collaboration in renewable energy, 

green hydrogen, critical minerals, battery 

technologies, and resilient supply chains, thereby 

enhancing the energy security of both countries. At 

the same time, these initiatives have reinforced 

broader strategic objectives, including technological 

competitiveness, economic resilience, and stability in 

the Indo-Pacific region. 

The application of Complex 

Interdependence Theory and Neorealism provides a 

comprehensive understanding of the evolving 

partnership. While Complex Interdependence 

explains the growing institutional, technological, and 

economic linkages that facilitate cooperation, 

Neorealism highlights the strategic motivations 

associated with geopolitical competition, 

technological leadership, and supply-chain security. 

Together, these theoretical perspectives demonstrate 

that India–U.S. clean energy cooperation is driven by 

both mutual interests and broader strategic 

considerations, reflecting the dual nature of 

contemporary international relations. 

Despite substantial progress, the partnership 

continues to face challenges related to regulatory 

differences, financing constraints, technology 

transfer, intellectual property, and geopolitical 

uncertainties. Addressing these challenges will 

require sustained political commitment, stronger 

institutional mechanisms, increased investment in 

research and innovation, and greater private-sector 

participation. Enhanced cooperation in critical 

minerals, advanced manufacturing, clean energy 

technologies, and regional infrastructure will be 

essential for maintaining the momentum of the 

bilateral relationship. 

In conclusion, the India–U.S. strategic 

partnership illustrates how clean energy cooperation 

has become an important instrument of contemporary 

foreign policy and international security. As the 

global energy transition accelerates and geopolitical 

competition intensifies, sustained collaboration 

between India and the United States will be vital for 

strengthening energy security, promoting sustainable 

economic development, enhancing technological 

innovation, and supporting a stable, resilient, and 

rules-based Indo-Pacific. The study concludes that 

clean energy is no longer solely an environmental 

issue but has become a strategic pillar of bilateral 

relations and an increasingly important determinant 

of global geopolitical dynamics. 
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