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ABSTRACT 

 

In the quest to shape the Asian balance of power, energy security is a critical dimension of the 

evolving partnership between India and Japan. Both face challenges in energy cooperation due to 

limited supply diversification and competition for resources in regions like the Middle East. 

Their heavy reliance on energy imports exposes them to supply disruptions, price volatility, and 

geopolitical tensions. Dependence on maritime routes, such as the Strait of Malacca, coupled 

with China's militarisation of the Indo-Pacific and its Belt and Road Initiative(BRI) dominance, 

further heightens these vulnerabilities. 

 

This paper argues that a stable energy supply is directly related to the Asian balance of power 

because access to and control over energy resources is a key determinant of India and Japan's 

economic growth, military capability, and their geopolitical influence in the region. Hence, for 

these two rising powers of Asia, energy security is not just an economic concern; it is a strategic 

imperative that influences their combined ability to counterbalance China's dominance and 

contribute to a multipolar Asia. Furthermore, China's technological advancements and leadership 

in renewable energy sectors place additional pressure on India and Japan to develop competitive 

alternatives. Despite shared challenges, their bilateral collaboration in renewable energy 

development remains underdeveloped. 

 

This paper emphasises that the key to strategic partnership between India-Japan and their 

collective ability to shape the multipolar Asian order is energy security. It examines the issues in 

their energy supply chains and increasing competition with China for resources and influence. It 

highlights the need for joint investments for resilient energy infrastructure,  enhanced maritime 

security, and collaborative renewable energy initiatives. Such a partnership which includes all 

these elements will not only strengthen the India-Japan partnership but also reinforce their 

position as key players in a balanced, stable and prospering Asia. 

 

INTRODUCTION 

 

The energy partnership between India and Japan offers a vital solution to global energy 

challenges. As leading economies, their joint focus on energy security and sustainability is 

crucial for their growth and the global energy landscape. India’s rapid industrial growth, with a 

projected thirty-five percent rise in energy demand by 2030 [1], strains its infrastructure, 
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necessitating strategic collaborations. Meanwhile, Japan, reliant on imports for eighty-eight 

percent of its energy needs [2], faces vulnerabilities tied to global price fluctuations, making this 

partnership essential for stability and resilience. 

 

In this context, the evolving energy ties between India and Japan take on an even more 

significant role, transcending mere trade agreements. These collaborations are built on a shared 

vision to diversify energy sources, champion renewable energy solutions, and fortify the global 

energy supply chain against the tides of geopolitical tension.  

 

This paper explores the dynamic India-Japan energy partnership, examining how their 

collaboration can enhance security, sustainability, and resilience amid geopolitical and 

environmental challenges. It investigates existing initiatives, identifies barriers, and highlights 

untapped opportunities to strengthen ties. By addressing these factors, the study aims to chart a 

path for deeper cooperation, fostering mutual growth and positioning both nations as pivotal 

players in shaping a sustainable global energy future. 

 

METHODOLOGY 

 

This paper adopts a qualitative research methodology, integrating descriptive analysis, case 

studies, and secondary data synthesis to examine the dynamics of India-Japan energy 

collaboration. Secondary data was sourced from government publications, international 

organisations’ reports, academic journals, and institutional studies. These resources provided 

insights into energy trends, technological advancements, and geopolitical contexts. 

 

Case studies, including the transformative Delhi-Mumbai Industrial Corridor(DMIC) and the 

Sumitomo Corporation-AMPIN Energy Transition initiative, exemplify the tangible outcomes of 

this collaboration.  

 

The study further utilizes a comparative analysis to evaluate the energy landscapes of India and 

Japan, identifying complementary strengths—India’s rapid renewable energy growth and Japan’s 

technological expertise—and shared challenges. 

 

Geopolitical factors were contextualized to explore how energy collaboration contributes to 

regional stability and counters China’s dominance in the Indo-Pacific. This analysis positions 

energy cooperation as a strategic imperative for maintaining a multipolar Asia. 

 

Quantitative projections, such as job creation, GDP growth, and energy cost reductions, were 

incorporated based on data from credible reports. These projections highlight the economic and 

strategic potential of the partnership. 

 



CRITICAL NEED FOR ENERGY-COLLABORATION 

 

I. The Role of Energy Resources in Economic Growth 

Energy as a Catalyst for Economic Growth 

India, the third-largest energy consumer, is set to increase demand by thirty-five percent by 2030 

due to industrialisation [1]. Energy-intensive sectors contribute over thirty percent to GDP , and 

expanding renewables could save $26 billion annually in imports by 2030 [3]. 

Japan, reliant on imports for eighty-eight percent of its energy, faces high costs impacting its 

twenty-one percent GDP share from manufacturing [2]. Partnering with India in renewables could 

reduce Japan’s energy costs by twenty percent in a decade, boosting industrial growth [4]. 

 

Impact on Trade and Investment 

India’s energy imports, primarily crude oil and liquefied natural gas (LNG) , accounted for over 

thirty-five percent of its total import bill in FY 2023 [11]. Collaboration with Japan in hydrogen 

and renewables could reduce fossil fuel reliance and boost green hydrogen exports, projected as 

a $500 billion industry by 2050[5]. 

For Japan, partnering with India ensures a stable, affordable, and diversified energy supply. 

Investments like the Delhi-Mumbai Industrial Corridor (DMIC) are expected to add $30 billion 

in annual trade while enhancing renewable energy collaboration [6]. 

 

Enhancing Energy Security 

Energy security, ensuring uninterrupted and affordable energy, is crucial for economic resilience. 

India-Japan collaboration mitigates supply chain risks, price volatility, and geopolitical tensions. 

By 2030, joint renewable projects could meet twenty percent of India’s energy needs, reducing 

imports [1]. Japan’s hydrogen infrastructure investment in India may boost its energy self-reliance 

by fifteen percent by 2035 [7]. 

A study by Otaki and Shaw (2023) highlights that India-Japan hydrogen cooperation could cut 

energy costs by ten to fifteen percent, enhancing industrial competitiveness and economic 

growth for both nations [8]. 

 

Strategic Benefits of Renewable Energy Collaboration  

India’s goal of achieving fifty percent renewable electricity by 2030 (COP26) [9] aligns with 

Japan’s expertise in solar, wind, and hydrogen. This transition, supported by Japan, could create 

3 million jobs and boost India’s GDP by 1.3% annually by 2030 [10]. 

Japan’s 2050 net-zero target requires significant renewable investments. Partnering with India 

offers cost-effective production and advanced R&D access. Such collaboration could add $200 

billion to Japan’s economy by reducing energy import costs and expanding clean energy exports 
[12]. 

 

II. Energy Security for Military Capabilities   



For India’s military modernisation and autonomy 

India’s military modernisation depends on stable access to energy. As the fourth-largest defence 

spender, India invests in energy-intensive systems like Rafale jets, nuclear submarines, and 

armoured vehicles [13]. The Indian Navy’s operations in the Indian Ocean Region require reliable 

energy supplies for its diesel- and nuclear-powered ships. The “Make in India” initiative further 

emphasises the need for energy security in defence manufacturing. NITI Aayog [15] suggests that 

reducing fuel imports could enhance India’s military autonomy. Energy insecurity limits India’s 

power projection, making renewable energy collaborations crucial for mitigating risks [14]. 

 

For Japan’s military security  

Japan’s Self-Defence Forces, particularly the Maritime Self-Defence Force, rely on stable energy 

supplies for national and regional security. Imported oil powers their Indo-Pacific operations, 

while advanced defence technologies demand reliable energy sources. Takashi Inoguchi (2022) 

argues that Japan's energy vulnerabilities expose its military to risks, while collaboration with 

India on renewables could reduce dependence on unstable global markets [16]. 

 

Strategic Collaboration 

Energy control is a strategic necessity for India and Japan, crucial for countering China’s 

regional dominance. Both nations seek stable energy supplies to support military operations in 

the Indo-Pacific. Joint renewable energy investments could reduce military energy costs by 

fifteen to twenty percent by 2030, enabling more defence R&D [17]. Hydrogen collaboration may 

offer sustainable energy for naval and aerospace, boosting operational capabilities [7]. 

 

III.  Strategic Imperative: Counterbalance China in Asian balance of power 

Energy security has become a critical tool for enhancing India’s regional leadership, especially 

as it seeks to counter China's growing strategic presence in the Indian Ocean and surrounding 

regions. India’s role in promoting a multipolar Asia aligns with its energy security objectives. 

According to Sandeep Dikshit (2022), energy access enhances India’s bargaining power in 

regional negotiations, providing leverage to counterbalance China's growing influence in Asia 
[18]. 

 

Japan’s geographical proximity to China makes energy resources an integral aspect of its foreign 

policy and strategic outlook. The need to secure energy routes, maintain stable supply chains, 

and reduce dependency on energy imports from China is a key aspect of Japan’s strategic 

planning. Ryohei Sasamoto (2021) highlights that Japan's energy diversification and partnerships 

with India in renewable technologies position them as key players in the Indo-Pacific energy 

landscape[19].Japan's investment in India's renewable energy enhances security, strengthens 

regional ties, and counters China's BRI control over Asian energy routes, making joint projects 

crucial for diversifying and stabilizing the region's energy landscape [20]. 

 



BACKGROUND: An Overview of Energy Diplomacy between India and 

Japan  

 

I. Milestones achieved so far 

Early energy cooperation  

India-Japan energy cooperation began in the early 2000s, formalised in 2007 through the India-

Japan Energy Dialogue. A key focus was nuclear energy, especially after the 2008 Indo-US 

nuclear deal. Japan, with advanced nuclear technology, agreed to share expertise with India, 

leading to the 2016 Agreement for Cooperation in Peaceful Uses of Nuclear Energy. 

However,Japan's Fukushima disaster in 2011 caused hesitation, impacting the pace of nuclear 

cooperation. Despite this, the foundation for future collaborations in nuclear energy and other 

sectors was established. 

 

Renewable Energy Cooperation  

India and Japan's renewable energy cooperation began with the Joint Crediting Mechanism in 

2012 to promote low-carbon technologies. Japan’s expertise in solar, wind, and energy storage 

aligned with India’s renewable energy goals. It facilitates Japanese investments in India’s clean 

energy projects, aiding both countries in reducing carbon footprints. Japan supported India’s 

solar energy expansion, including projects like the DMIC and Rewa Ultra Mega Solar Park. 

According to the Asia Development Bank (2021), Japan’s support has been essential in scaling 

up India’s solar and wind energy generation. 

 

Hydrogen Energy Collaboration 

Both nations have increasingly focused on hydrogen energy, signing a Memorandum of 

Understanding in 2021 to develop hydrogen production technologies and infrastructure. This 

collaboration supports Japan’s ambition to lead in hydrogen technology and India’s goal to 

reduce carbon emissions and diversify energy sources. The partnership has the potential to 

transform sectors like transportation, heavy industries, and power generation. Japan’s expertise 

in hydrogen fuel cells is crucial for India’s hydrogen economy, particularly in steel 

manufacturing, where hydrogen can replace coal [7]. 

 

Resilient Energy Infrastructure 

Both have made substantial investments in resilient energy infrastructure to ensure long-term 

energy security and mitigate the risks of supply chain disruptions. For instance, the Asia-Africa 

Growth Corridor (AAGC), a joint initiative, focuses on developing energy infrastructure in the 

Indo-Pacific region, enhancing energy access and connectivity through smart grids [8] and 

renewable energy projects. The AAGC’s investments in renewable energy and energy storage 

are designed to promote regional energy security and reduce reliance on fossil fuels [12]. 

 

Joint Investment in Energy Projects 



Since 2012, Japan has invested $30 billion in India's energy sector, focusing on renewable 

energy, including solar power and hydrogen initiatives. This collaboration has led to joint 

ventures and R&D partnerships for innovative energy solutions. Japan’s investments in India’s 

solar infrastructure and energy storage systems are boosting energy capacity and resilience, 

aligning with both countries' climate goals. These efforts are expected to enhance India’s long-

term energy security and sustainability, contributing to its transition to cleaner energy [3]. 

 

II. Obstacles Impeding the Full Potential of Their Partnership and Impacting 

Both Nations 

Lack of Diverse Suppliers and Over-Reliance on Few Sources 

Both depend heavily on energy imports from the Middle East and Russia, limiting their energy 

diversification. This reliance makes them vulnerable to geopolitical tensions , supply disruptions, 

and price volatility, such as fluctuations in oil prices or conflicts in the Middle East [21]. Despite 

efforts to diversify through partnerships with African and Central Asian energy producers, both 

nations still face challenges in balancing energy security with affordability (Sustainable Energy 

for All, 2022). 

 

Shared Maritime Trade Route 

The Indian Ocean and South China Sea are vital for transporting over seventy percent of Japan's 

energy imports and eighty percent of India's crude oil supplies [21]. However, China's growing 

naval dominance in these waters has heightened tensions, threatening energy security for both 

nations [14]. Disruptions in these trade routes could destabilise supply chains and escalate costs, 

making their protection a shared priority for India and Japan. 

 

Japan’s Cautious Approach towards India  

Japan, seeking to maintain stable relations with China, has occasionally refrained from deeper 

energy partnerships with India in regions where Chinese interests are involved. This reluctance is 

driven by fears of economic or diplomatic retaliation from China. While Japan supports India’s 

renewable energy development, its hesitancy in sensitive areas limits the scope of cooperation, 

potentially curbing opportunities for enhanced joint energy ventures [22]. 

 

Technological and Infrastructural Gaps  

India's energy transition faces challenges in scaling Japan's advanced technologies due to 

infrastructure gaps, cost constraints, and regional disparities in energy access. Limited 

infrastructure in parts of India hampers the successful implementation of joint projects, 

particularly in solar and energy storage [3]. Additionally, Japan’s reluctance over the transfer of 

sensitive technologies has delayed fully utilising its expertise to support India's energy transition 
[13]. These technological and infrastructure gaps highlight the barriers to deeper energy 

collaboration between the two nations. 

 



MAIN IDEAS 

 

I. Securing Energy Supply Trade Routes 

The pursuit of energy security for both India and Japan is a delicate balancing act, as their 

prosperity hinges on the safe and uninterrupted flow of energy resources through the vital sea 

lanes of the Indian Ocean and the South China Sea. The growing political complexities, 

exacerbated by China's ever-expanding naval presence, present a formidable challenge. 

However, a series of multifaceted, strategic measures can be embraced to ensure the unyielding 

security of these essential trade routes. 

 

Strengthening Maritime Security Cooperation 

Strengthening maritime security is key to protecting energy trade routes. Partnerships between 

India, Japan, and like-minded nations play a vital role in this effort: 

1. Multilateral Groupings: The Quad has significantly bolstered maritime security in the 

Indo-Pacific, safeguarding critical sea lanes like the Strait of Hormuz and Malacca Strait. 

These collective measures ensure uninterrupted energy trade despite regional tensions 

(Roy, 2021) [23]. 

2. Naval Exercises: Joint drills like the Malabar Naval Exercise enhance operational 

readiness among India, Japan, the U.S., and Australia. These exercises secure key 

maritime corridors and create a strong defence network for energy trade routes [24]. 

Such collaborations mitigate risks and ensure stable, secure energy supply chains. 

 

Building Strategic Petroleum Reserves 

In the realm of long-term energy resilience, expanding strategic petroleum reserves stands as an 

essential measure. These reserves act as a stalwart buffer, protecting both nations from the 

unpredictable tides of geopolitical storms and market fluctuations. India, for instance, has 

already set the stage with its reserves at key locations like Mangalore, Visakhapatnam, and Padur 
[26]. Japan, too, must build on these efforts to ensure that their oil stockpiles are robust enough to 

withstand any disruption, giving them a critical edge during times of crisis. 

A case in point: During 2020, Gulf tensions arose when the oil market was thrown into disarray 

by the uncertainty surrounding the Middle East. In such moments, strategic reserves, 

recommended by the International Energy Agency, could prove to be the lifeline that India and 

Japan require to weather the storm [25]. 

 

Diversifying Energy Import Channels 

Diversifying energy import routes is essential to reduce dependency on single pathways and 

enhance resilience. 

1. India's North-South Transport Corridor (NSTC) links it to Central Asia, Russia, and 

Europe, bypassing chokepoints like the Strait of Malacca and the South China Sea. 



Additionally, the Chabahar Port in Iran provides an alternative maritime route, avoiding 

the volatile Strait of Hormuz (Bhandari, 2021) [27]. 

2. Japan utilises the Trans-Pacific Partnership (TPP) to secure energy supplies from the 

Americas, reducing reliance on the Middle East and Russia. 

These initiatives strengthen energy security and mitigate geopolitical risks for both nations. 

 

Investing in Energy Infrastructure Across Neighbouring Regions 

Building robust, interconnected energy infrastructure across surrounding regions can act as a 

powerful safeguard against disruptions. India and Japan can join forces to develop energy 

infrastructure—such as pipelines, storage facilities, and power grids—that will ensure smoother 

energy transit and fortify the region’s overall energy security. 

Case Study: Japan’s contributions to the development of Myanmar’s Dawei Port and Kyaukpyu 

Port in partnership with India act as vital components of this strategy. These projects bolster 

energy connectivity and provide critical alternative routes for oil and gas shipments, reducing 

vulnerabilities to disruptions in congested maritime pathways [28]. 

 

II. Strategic Pathways to Diversify Energy Supply Sources 

Both countries, with their ambitions for economic growth and environmental stewardship, must 

embrace a forward-thinking approach to energy diversification. By drawing upon innovative 

solutions, expanding partnerships, and cultivating sustainable practices, they can chart a course 

toward a resilient, diversified energy future. 

 

Forging Bonds with New Energy Suppliers 

Proactively engaging with emerging energy producers allows India and Japan to secure their 

energy futures while mitigating the risks of over-reliance on any single region, such as the 

Middle East or Russia. 

A notable example is India’s increased focus on energy partnerships with African nations, 

particularly in West Africa. Investments in natural gas and crude oil from these regions have 

helped India reduce its dependency on Middle Eastern supplies [12]. Similarly, Japan has 

strengthened energy ties with Australia, Qatar, and the United States to ensure a steady supply of 

LNG[29]. 

By diversifying their energy portfolios, both nations not only safeguard against regional supply 

disruptions but also fortify their energy security strategies on a global scale. 

 

Renewable Energy: A Green Future on the Horizon 

The unstoppable rise of renewable energy presents a transformative opportunity for both India 

and Japan to reduce their dependence on fossil fuels. By investing in wind, solar, and 

hydroelectric power, these nations can not only decrease reliance on imported energy but also 

pave the way for a cleaner, more self-sufficient energy future.  

Evidence of RE commitments of both nations:  



1. India's renewable capacity reached 201.45 GW by October 2024, representing forty-six 

percent of its total installed capacity [30], demonstrating a strong commitment to clean 

energy and sustainability [3]. 

2. Japan's cumulative photovoltaic capacity hit 87 GW in 2023, with 4 GW added the 

previous year [4], reflecting efforts to reduce fossil fuel dependence and boost energy 

security [31]. 

Evidence of Synergy: Japan’s expertise in offshore wind and solar technologies, coupled with 

India’s bold target of 500 GW of renewable energy capacity by 2030, creates a blueprint for 

regional energy transformation [10]. Thus joint ventures in solar and wind energy parks across 

South Asia and Africa could amplify their influence in the Global South. 

 

Hydrogen: The Fuel of Tomorrow 

Hydrogen energy represents a beacon of hope in the quest for clean, sustainable energy. By 

leveraging hydrogen, both India and Japan have the potential to revolutionise their energy sectors 

while drastically cutting down on their carbon footprints. The partnership between these two 

nations in hydrogen development is a vital step toward this ambitious goal:  

1. Japan’s leadership in hydrogen technology, especially in fuel cells, provides a significant 

opportunity for India to integrate hydrogen energy into its economy. Both nations are also 

exploring hydrogen trade routes that can connect them to energy-rich regions such as 

Australia, which is investing in hydrogen export capabilities [5].  

2. Collaborative efforts under the India-Japan Hydrogen Partnership are pioneering 

innovations in green hydrogen production and fuel cell technologies, sectors where China 

also seeks to dominate. 

3.  Japan’s advancements in hydrogen storage and India’s ambitious National Hydrogen 

Mission provide complementary advantages. Joint investments in hydrogen corridors and 

infrastructure could revolutionise industries such as steel, transportation, and power 

generation [32]. 

 

Energy Storage and Infrastructure: The Pillars of Resilience 

A cornerstone of energy diversification lies in the development of robust energy storage systems 

and modern infrastructure. By investing in energy storage solutions, India and Japan can ensure a 

stable energy supply, even in times when renewable energy generation is not possible. 

Evidence of progress: Japan has been a leader in the development of lithium-ion batteries, 

enabling the integration of renewable energy into its national grid. Projects like the Okinawa 

Storage Project exemplify Japan’s commitment to building resilient energy infrastructure that 

can store excess solar energy for later use [31]. India, likewise, has embarked on similar 

initiatives, with projects such as the Rewa Ultra Mega Solar Park incorporating cutting-edge 

energy storage technology to stabilise grid operations and improve energy access across the 

nation [13]. 

 



III.  Balancing the Scales of Energy Technology Against China 

The Indo-Pacific’s geopolitical tapestry is being redefined by the growing clout of China, 

particularly in energy technology and infrastructure. For India and Japan, two stalwarts of the 

region, a unified approach to energy technology and security offers a potent mechanism to 

counterbalance this rising dominance. By combining their strengths, these nations can ensure a 

resilient energy future and promote a multipolar Asia. 

 

Resilience in Critical Mineral Supply Chains 

The shadow of China looms large over global critical mineral supplies, indispensable for 

renewable energy technologies and batteries. India and Japan must orchestrate a counter-strategy 

to ensure autonomy. The Supply Chain Resilience Initiative, co-founded by India, Japan, and 

Australia, has laid the groundwork for sourcing rare earth elements from African nations and 

Southeast Asia [33]. 

Thus, by establishing joint exploration missions and refining capacities in third-party countries, 

both will secure stable supplies, minimising dependency on China. 

 

Innovation Hubs for Energy Technology 

Creating innovation ecosystems to pioneer breakthroughs in energy technology is a powerful 

counter-strategy to China’s dominance. Joint centres of excellence in energy storage, AI-driven 

grid management, and next-generation biofuels can position India and Japan as leaders in 

cutting-edge energy solutions. Moreover, collaborative research in battery technology could 

disrupt China’s monopoly on lithium-ion production, opening new avenues for sustainable 

energy systems. 

 

Multilateral Platforms as Catalysts 

Leveraging regional and global platforms, such as the Quad and the International Solar Alliance 

(ISA), can amplify India and Japan’s collective energy voice [38]. Japan’s financial backing of 

ISA projects in Africa and India’s leadership in solar capacity-building underscore their 

complementary roles [10]. 

Hence, by co-sponsoring energy projects across Indo-Pacific nations, they can offer sustainable 

alternatives to China’s BRI. 

 

IV.  Enhancing Energy Efficiency for Both Nations 

Energy efficiency represents a cornerstone in India and Japan’s strategies to meet their growing 

energy demands while mitigating reliance on external suppliers. Improving energy efficiency 

across key sectors—industrial, transportation, and urban—provides a sustainable pathway to 

energy security. This approach leverages technological innovation and policy harmonisation to 

reduce energy consumption and improve resilience. 

 

Industrial Sector: Energy-Intensive Industries 



Japan’s leadership in energy-efficient manufacturing technologies is well documented. 

Innovations like waste heat recovery systems, high-efficiency boilers, and precision robotics 

have significantly reduced industrial energy consumption. India, as an emerging global 

manufacturing hub, stands to benefit from Japan’s expertise through technology transfer and 

joint ventures. 

 

Case Study: Japanese firms collaborating with Indian steel and cement industries have 

introduced waste heat recovery systems, which capture and reuse heat generated during 

production. This has reduced overall energy consumption by up to thirty percent in pilot projects 
[1]. 

 

A report by the Institute of Energy Economics, Japan, highlights that such innovations could lead 

to a twenty percent reduction in industrial energy intensity in India over the next decade [34]. 

 

Transportation Sector: Decarbonising Mobility 

The transportation sector remains one of the largest contributors to energy consumption in both 

nations. Collaborative initiatives, such as the Mumbai-Ahmedabad bullet train project, underline 

the potential for energy-efficient transportation systems. The project incorporates Japan’s 

advanced rail technologies, which consume forty percent less energy than conventional systems. 

Electrified and high-speed rail systems can cut transportation-related emissions by up to seventy 

percent compared to diesel-operated trains [35]. Therefore, future joint research into electric 

vehicle (EV) batteries, hybrid systems, and hydrogen fuel cells can further enhance the energy 

efficiency of transportation in both nations. 

 

Urban and Residential Planning: Smart Cities and Housing 

Rapid urbanisation in India and Japan’s mature urban planning expertise create a unique synergy. 

Initiatives like the DMIC integrate smart grids, automated energy management systems, and 

energy-efficient infrastructure. These projects aim to reduce energy wastage and optimise power 

usage. The World Bank recognises DMIC as a benchmark for green industrialisation, estimating 

energy savings of twenty-five percent through integrated systems [36]. Furthermore, Japan’s ZEB 

(Zero Energy Building) technology offers a model for developing energy-efficient residential 

infrastructure in India, reducing energy consumption in urban housing by up to fifty percent. 

 

IMPLICATION DISCUSSION  

 

I. Ensuring Constant Energy Supply  

India-Japan energy collaboration represents a harmonious confluence of shared ambitions and 

strategic foresight, crafting a resilient framework to ensure an uninterrupted energy supply for 

both nations. By interweaving their abundant resources, cutting-edge technological prowess, and 



synergistic partnerships, India and Japan have established a paradigm of cooperation that 

transcends conventional energy paradigms. 

 

II. Ensuring Energy Security for Asian Neighbours through India-Japan Energy 

Collaboration 

India and Japan's energy collaboration extends beyond their bilateral interests, presenting a 

strategic model for fostering energy security across Asia.  

 

Technology Transfer and Capacity Building 

Japan’s advanced technologies in energy efficiency, hydrogen production, and smart grids 

complement India’s scalable energy infrastructure. Collaborative programs such as the Asia 

Energy Transition Initiative (AETI) aim to assist Southeast Asian nations in transitioning to 

cleaner energy systems. By extending these technologies and expertise to neighbouring 

countries, India and Japan play a pivotal role in equipping them with tools to enhance energy 

resilience. For example, the adoption of Japanese energy storage solutions in Indonesia and 

Vietnam illustrates the potential for region-wide benefits [6] [20]. 

 

Joint Investments in Regional Energy Infrastructure 

Collaborative investments in infrastructure projects such as the Bay of Bengal Initiative for 

Multi-Sectoral Technical and Economic Cooperation (BIMSTEC) energy grid exemplify India 

and Japan’s commitment to fostering energy interconnectivity. This grid aims to integrate energy 

systems across South and Southeast Asia, enabling energy trade and reducing supply disruptions. 

Japan’s financial backing and India’s regional influence make such initiatives feasible and 

impactful, ensuring reliable energy access for smaller economies in the region [37]. 

 

Regional Renewable Energy Expansion 

India and Japan’s joint efforts to enhance renewable energy infrastructure have a ripple effect 

across Asia, promoting clean energy adoption in neighbouring countries. The ISA, co-founded 

by India and supported by Japan, has facilitated renewable energy projects in developing nations 

like Bangladesh and Sri Lanka, reducing their reliance on fossil fuels [38]. 

 

Securing Strategic Energy Corridors 

India and Japan collaborate to secure key maritime trade routes like the Malacca Strait and South 

China Sea. Joint naval exercises and port investments ensure safe oil and LNG transport to 

nations like Thailand and Malaysia, mitigating risks from piracy and disputes while 

strengthening regional energy security [14]. 

 

Mitigating Geopolitical Risks for Entire Region  



India and Japan counter China’s BRI by promoting transparent, inclusive energy projects. Their 

investments in Myanmar’s renewables and Sri Lanka’s energy diversification provide sustainable 

alternatives, reducing regional reliance on China’s debt-driven initiatives [39]. 

 

III.  Fostering Resilient Infrastructure through Collaborative Investments 

At the heart of the India-Japan energy partnership lies the immense potential for joint 

investments, which are poised to enhance both nations' energy security and sustainability in a 

rapidly interconnected global economy. These investments are pivotal in creating resilient energy 

infrastructure, capable of withstanding challenges such as natural disasters, supply disruptions, 

and technological setbacks. 

 

By harnessing their respective strengths—Japan’s technological prowess and India’s burgeoning 

energy market—the two nations are well-positioned to tackle critical issues surrounding energy 

security, efficiency, and sustainability. This collaboration provides a unique opportunity to 

modernise and fortify energy infrastructure while fostering innovations that ensure sustainable 

growth to meet escalating energy demands. 

 

In addition to the transformative DMIC, India-Japan ties have blossomed through impactful 

ventures in resilient energy infrastructure. A prime example is the partnership between 

Sumitomo Corporation and AMPIN Energy Transition, which is dedicated to renewable energy 

innovation in India. With a planned investment of $710 million to deliver 1 GW of renewable 

power, this green power platform spans the entire energy value chain—from generation to direct 

supply [40] . 

 

By combining AMPIN’s local expertise with Sumitomo’s global experience, the initiative 

strengthens India’s renewable capacity, reduces dependence on fossil fuels, and reinforces 

energy resilience. These projects reflect the nations' shared commitment to shaping a future-

proof energy landscape, underscoring the strategic synergy driving regional energy security and 

sustainability. 

 

LIMITATIONS  

 

I. Challenges in proposed collaboration 

● Financial Barriers 

High Capital Costs for Infrastructure Projects 

Building resilient energy systems, including renewable energy and smart grids, demands 

significant capital, with India facing added strain due to limited domestic production of solar 

panels and batteries. Japan’s investments in India, while valuable, are often tied to specific 

project outcomes, limiting their application for broader infrastructure needs [1]. For instance, the 



Rewa Solar Park in Madhya Pradesh, supported by Japanese investment, faced delays due to 

high land and equipment costs, underscoring the need for affordable financing [6] [20] . 

 

Limited Access to Green Finance 

Securing green finance in India is hindered by credit rating constraints and weak institutional 

frameworks. Likewise, Japanese financial institutions contend with strict environmental criteria 

and geopolitical factors that restrict the flow of funds for joint projects [41]. For example, the 

development of essential energy storage systems in India, vital for renewable integration, has 

progressed slowly due to high costs and limited concessional financing from Japanese lenders. 

 

● Logistical Barriers 

Regional Disparities in Infrastructure 

India's energy infrastructure is unevenly distributed, with rural and disaster-prone regions 

lagging behind in resilient systems. Japan’s focus on urban and industrial areas often overlooks 

the unique logistical challenges posed by rural electrification in India. This can be seen in the 

DMIC project, which faced delays due to fragmented land holdings and supply chain 

inefficiencies in India [1]. 

 

Technological Compatibility Issues 

Integrating Japan's cutting-edge technologies into India's energy infrastructure presents 

complexities. Differences in grid standards, energy storage systems, and operational protocols 

often require extensive customisation, leading to delays and higher costs [14] . As seen during the 

introduction of Japanese smart grid systems in India, which was hampered by delays, largely due 

to a lack of skilled labour and challenges in aligning with India’s existing power distribution 

networks. 

 

● Differences in Regulatory Frameworks 

Lack of Harmonisation in Standards 

Differences in technical standards and operational protocols between India and Japan complicate 

the deployment of joint projects. For example, Japan’s high safety and efficiency standards 

require substantial adjustments to align with India’s cost-focused energy systems [1]. 

 

Complex and Fragmented Regulations in India 

India's regulatory environment is marked by overlapping jurisdiction between central and state 

governments, creating confusion and delays in project implementation. For instance, land 

acquisition laws and environmental clearance processes often lead to prolonged delays for 

energy projects [41] . 

 

II. The Perils of Isolating China 



The notion of isolating China from the energy collaboration between India and Japan is fraught 

with complexities. While both countries aim to diversify energy sources and enhance their 

energy security, doing so at the expense of China’s central role in the region could undermine the 

broader goal of ensuring long-term energy stability. 

 

Geopolitical and Economic Ramifications of Isolating China 

While it is tempting for India and Japan to form an energy alliance that excludes China, doing so 

could lead to unintended geopolitical and economic consequences. China’s extensive energy 

infrastructure investments and its central role in the global energy trade make it an indispensable 

partner in the region. A confrontation over these issues could destabilise regional security and 

disrupt energy trade, harming not just China but also India and Japan (Jiang, 2022) [42]. 

Moreover, China’s significant investments in infrastructure projects, such as those in Sri Lanka, 

Nepal, and Bangladesh, have strategically positioned it as a key player in regional energy supply 

chains (Mochizuki, 2020) [43]. In countries like Sri Lanka and Bangladesh, where energy demand 

is rapidly rising, Chinese companies have helped develop vital energy infrastructure, solidifying 

China’s influence. Additionally, China’s leadership in renewable technologies, particularly in 

solar and batteries, is crucial to the global energy transition [17]. 

 

China’s Strategic Energy Security Initiatives 

China has secured its energy future through long-term agreements, like the China-Russia oil and 

gas pipelines, and strategic energy reserves. By engaging with countries across Asia, Africa, and 

the Middle East, China strengthens its energy dominance, making it difficult for India and Japan 

to decouple from its influence [1]. 

India’s reliance on Middle Eastern coal and oil makes it vulnerable to disruptions in key trade 

routes, like the Strait of Hormuz, where China is heavily invested. Excluding China from energy 

collaboration could create regional supply chain risks for both India and Japan [46]. 

 

The India-China Energy Nexus 

The China-India energy relationship is complex, with both nations deeply interconnected through 

oil and gas trade. China has invested in refining in India, while India exports petroleum to China 

(Rajagopalan, 2021). Disrupting these ties would negatively affect both economies [44]. 

 

China’s involvement in Central Asia also grants it access to vast untapped energy reserves, 

making cooperation essential for India and Japan's energy security. Ignoring China’s role could 

create friction and hinder regional energy stability. 

 

III.  Complexities of Renewable Energy Technology Transfer 

Geographical Challenges 

India's diverse geography poses challenges for implementing renewable energy technologies. 

Japan’s advanced systems, like smart grids and offshore wind, are often not easily adaptable to 



India's varied terrain. For instance, India’s northern mountainous regions and its expansive rural 

areas require tailored solutions to address regional differences in energy access and infrastructure 

(Chakrabarti & Kumar, 2020) [45]. 

 

Demographic Challenges 

India's large and youthful population, combined with varying levels of education and technical 

expertise, creates another barrier to effective technology transfer. Japan’s advanced renewable 

technologies often require a skilled workforce to install, operate, and maintain these systems. In 

contrast, India struggles with skill gaps in the renewable energy sector, particularly in rural areas 

where there is a lack of trained personnel capable of managing sophisticated energy systems [10]. 

 

Financial Challenges 

The costs associated with the importation of high-tech renewable energy systems from Japan are 

a challenge. Japanese technologies are more expensive due to high production costs and the lack 

of domestic manufacturing capacity in India. The import tariffs and other financial barriers make 

it harder for Indian companies to access affordable technologies [41]. 

 

IMPLEMENTATION: Policy Framework for Strengthening India-Japan 

Energy Collaboration 

 

To nurture a robust energy partnership, India and Japan must overcome several barriers, such as 

financial constraints, logistical hurdles, regulatory differences, and the complexities of working 

alongside China. A coherent policy framework, blending joint investments, regulatory 

harmonisation, and multilateral cooperation, will serve as the cornerstone for a resilient energy 

future. 

 

I. To surmount the financial and logistical obstacles that stand in the way  

A "Green Investment Fund" (GIF) should be established, combining the strengths of both public 

and private sectors to finance large-scale renewable projects. This collaborative effort will foster 

green technology, while international bodies like the AIIB and World Bank provide critical 

support.  

Knowledge-sharing platforms will further ease logistical challenges by creating spaces for joint 

research and technology exchange, particularly for adapting Japanese innovations to India’s 

diverse geography. 

 

II. Regulatory Alignment 

To address regulatory differences, an "Energy Regulatory Cooperation Framework" (ERCF) 

should streamline energy policies, minimising delays. This framework will align India and 

Japan’s approaches, ensuring faster project approvals and overcoming land acquisition hurdles 

that have previously stymied progress [1] [21] . 



 

III. Collaborative Engagement with China 

Rather than isolating China, India and Japan should embrace multilateral collaboration through 

an "Energy Security and Sustainability Forum" (ESSF), promoting regional energy solutions and 

securing energy infrastructure together. By including China in discussions, the partnership will 

prevent regional fragmentation and enhance overall energy resilience. 

 

IV. Technology Transfer 

India’s challenges in adopting Japanese renewable energy technologies can be alleviated through 

localised manufacturing, thus addressing geographical and financial constraints. Joint research 

centres focused on region-specific technology adaptation will expedite this process, reducing 

import reliance and fostering sustainable development. 

 

CONCLUSION 

 

In conclusion, the growing partnership between India and Japan in the energy sector represents 

more than just a strategic alliance—it embodies a vision of boundless potential and 

transformative progress. Through investments in renewable energy, energy efficiency, and 

resilient infrastructure, India and Japan are stabilising multipolar Asia . 

 

For this vision to become reality, it is crucial for policymakers, industry leaders, and academics 

to deepen their involvement. Governments must encourage cross-border partnerships, industries 

should invest in innovative technologies, and academics can generate solutions to tackle unique 

challenges. 

 

India and Japan stand at the threshold of a future brimming with opportunities. By embracing 

their shared goals, they can create lasting prosperity, security, and sustainability, forging a path 

for others to follow. 
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