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TOWARD A TRILATERAL TECH FRAMEWORK

EXECUTIVE SUMMARY

The Indo-Pacific's technology architecture has a conspicuous gap: despite robust bilateral partnerships and convergent
strategic interests, India, Japan, and South Korea have yet to establish a formalised trilateral framework for technology
cooperation. This report argues that the moment to close that gap is now.

The geopolitical imperatives are acute. Intensifying US-China rivalry has transformed semiconductors, artificial
intelligence, and critical minerals from commercial assets into instruments of statecraft. China's weaponisation of
economic interdependence, through export controls on gallium, graphite, and rare earths, has exposed the
vulnerabilities of overreliance on a single supplier. Washington's turn toward high tariffs and strategic unpredictability
under the second Trump administration has further complicated the security calculus for US allies Tokyo and Seoul. In
this environment, middle-power cooperation is no longer an optional supplement to great-power alignment. It is a
strategic necessity.

India, Japan, and South Korea each embody a distinct but complementary profile within the global technology
ecosystem. India contributes demographic scale, a deep engineering talent pool, and a rapidly expanding digital
infrastructure. Japan brings precision manufacturing, advanced materials expertise, and decades of experience in
international standard-setting. South Korea offers world-leading capabilities in semiconductors, electronics, and
industrial production. These are not overlapping strengths. They are interlocking ones, forming the basis of a genuinely
resilient trilateral architecture.

The report identifies four priority sectors for structured cooperation: Semiconductors, Artificial Intelligence and
Cybersecurity; Critical Minerals; Shipbuilding; and Clean Energy. Across each, the three countries face shared
vulnerabilities that trilateral cooperation is uniquely positioned to address. In semiconductors, India's design talent can
offset the workforce constraints of Japan and South Korea. In critical minerals, aligning KABIL, JOGMEC, and KOMIR
offers a credible counter to Chinese processing dominance. In shipbuilding, Indian yards, paired with Japanese design
and Korean systems integration, can begin to contest China's near-total control of the global orderbook.

The report also confronts real obstacles: historical mistrust between Tokyo and Seoul, Seoul's strategic ambiguity
toward Beijing, and the absence of a formal institutional anchor. These are manageable, but only through deliberate
institutional design, not goodwill alone. The report recommends a phased roadmap, moving from a Trilateral Track Task
Force and think tank-led sectoral frameworks in the near term, toward a standing minilateral secretariat and co-
financed supply chain infrastructure over the medium and long term.

The India-Japan-South Korea trilateral is not a hedge against great-power competition. It is a durable contribution to a
rules-based Indo-Pacific order, built by the region's leading democracies, on their own terms.
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INTRODUCTION

Tech-based cooperation among countries has increasingly

become a question of economic security, as access to

semiconductors, data infrastructure, and other critical In the statement, the G7
technologies now shapes national power, strategic countries prioritized fostering
autonomy, and resilience. Securing the economy was first mutually beneficial

formalized at the 2023 G7 Summit in Hiroshima, where the .

leaders stated “Economic Resilience and Economic partnerships to support

Security.”* In the statement, the G7 countries prioritized resilient value chains, thereby
fostering mutually beneficial partnerships to support setting a standard for middle
resilient value chains, thereby setting a standard for middle powers to reduce risk to their

powers to reduce risk to their economies.? This marked a

» o 3 economies.? This marked a
transition from viewing markets as politically neutral

spaces to recognizing them as strategic domains within transition from viewing
great-power competition, as reflected in China’s export markets as politically neutral
controls and the US’s turn toward high tariffs under the spaces to recognizing them as

second Trump administration. . . el e
P strategic domains within

There are multiple forces that motivated this shift. First, the great-power competition, as
most important economic advantages are increasingly tied reflected in China’s export
to a few key technologies (chips, AI, quantum, etc). Only a controls and the US’s turn

small number of countries dominate these arenas,
prompting a global tech race. Second, countries deploy
export controls, high reciprocal tariffs, screening, and
sanctions as instruments of statecraft. Third, economic
coercion by states highlights how economic
interdependence can be weaponized for leverage.

toward high tariffs under the
second Trump administration.

For instance, China curtailed the exports of critical minerals to Japan amid tensions over the Senkaku/Diaoyu Islands.®
Fourth, the reversal of globalization after the COVID-19 pandemic and the fragility of supply chains exposed the
vulnerability of highly concentrated production networks. Finally, new technologies present security threats. For
example, Al can be misused to launch cyberattacks.

In response, many states started pursuing inward capacity building, including investments in R&D, scaled
manufacturing, and critical infrastructure, while diversifying supply chains. These systemic responses are not devoid of
great-power competition and distinct bilateral relationships. Essentially, the US-China competition has turned
technology into a central arena of competition, with export controls, item screenings, and industrial policies, whose
effects are felt differently across their partners. For instance, Japan and South Korea rely on the US for their security.

Council for Strategic and Defence Research 2
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However, growing uncertainty in the regional security architecture, due to President Trump’s stance on sharing the
burden of security with allies or withdrawing troops, has reinforced concerns about overdependence. Simultaneously,
China’s strong economic and technological influence on both economies has created tensions of dual dependence.
Against this backdrop, India emerges as an attractive partner due to its expanding market size and technological
capabilities. India also has a relatively lower strategic vulnerability than both the US and China.

Bilateral relationships among middle powers such as India, Japan, and South Korea have also matured into robust
strategic partnerships. Their cooperation has expanded across a wide range of sectors, including critical and emerging
technologies, supply chain resilience, digital innovation, maritime security, and clean energy. For example, in 2025,
Cochin Shipyard Limited (CSL) signed a comprehensive MoU with South Korea’s HD Korea Shipbuilding & Offshore
Engineering Co. Ltd. (KSOE). Similarly, India and Japan signed an MoU on Digital Partnership 2.0 to collaborate on
digital public infrastructure, A, IoT, and semiconductors. Both also signed an MoC to advance cooperation in mineral
resources.* However, despite recurring discussions and evident synergies, there is no formal, institutionalized trilateral
mechanism linking these three Asian democracies. The absence is particularly striking given the existence of other
institutionalized groupings, such as the Japan-Korea-China trilateral summits and the Japan-Korea-United States
security dialogue.

In this context, the cooperation among middle powers
becomes an important variable. Middle powers occupy an

intermediate position between great powers and small Middle powers... are not
states in terms of material capabilities, influence, and defined solely by size or
status in the international system. They are not defined economic strength but by

solely by size or economic strength, but by their foreign their foreign policy
policy behaviour.® They seek to stabilize and reinforce the

existing international order, favour multilateralism and behaviour. They seek to
rules-based approaches, and act as facilitators in global stabilize and reinforce the
governance. Such behaviour is the outcome of deliberate existing international order,
policy choices shaped by domestic capacity, geopolitical

favour multilateralism and
location, and external constraints.®

rules-based approaches, and
Especially in a “milieu of uncertainty” due to Chinese act as facilitators in global

economic coercion and Trump 2.0 transactionalism, a governance. Such behaviour

technology cooperation framework among India, Japan, is the outcome of deliberate
and South Korea can preserve strategic autonomy and . .
policy choices.

provide economic security. Each embodies a behavioural
conception of middle power diplomacy, yet in distinct ways.
Each possesses distinct characteristics within the global
technology ecosystem. India contributes to the scale of
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human capital and the digital economy. Japan brings advanced manufacturing capabilities, precision technologies, and
experience in international standard-setting. South Korea offers world-leading expertise in semiconductors,
electronics, and industrial production. These complementary strengths create the basis for cooperation that enhances
resilience without diluting competitiveness.

This report highlights that the lack of a formal trilateral framework among India, Japan, and South Korea is a gap in the
Indo-Pacific’s evolving economic and security architecture. It argues that a tech cooperation among the three can
provide a middle path between dependence on great-power leadership and self-reliance. The report also addresses
questions such as why no formalized mechanism has emerged among the three countries, despite strong bilateral ties.
Which sectors offer the greatest potential for trilateral cooperation? And how can trilateral cooperation help mitigate
risks arising from unpredictable shifts in global trade?

The report is organized into four sections. Section I conceptualises middle power diplomacy and minilateralism.
Section II provides the geopolitical context, including China’s dominance in manufacturing and technology, and US
policy uncertainty. Section III presents an overview of the complementarities of India, Japan, and South Korea. Finally,
section IV lists potential challenges and also suggests policy recommendations.

SECTION I: MIDDLE POWERS AND MINILATERALISM: INDIA,
JAPAN, AND SOUTH KOREA

India, Japan, and South Korea share similar middle power traits but are shaped by distinct historical experiences,
structural constraints, and priorities.

Japan’s middle-power diplomacy has evolved as a pragmatic response to structural constraints imposed after 1945
and to the shifting balance of power in Asia. Constrained by a constitutional prohibition on the use of military force as a
primary diplomatic tool, Japan recalibrated its foreign policy toward economic statecraft, multilateralism, and
institution-building.” Over time, Japan translated its expanding economic strength into regional diplomacy. The Fukuda
Doctrine marked a turning point by emphasising non-military engagement, mutual trust, and partnership with
Southeast Asia.? In the 21° century, the intensifying US-China rivalry has forced Japan to adapt its middle-power
diplomacy to a more contested strategic environment. Thus, Tokyo’s response has been a hybrid approach combining
hedging and engagement. While reinforcing the US-Japan alliance as the core of its security posture, Japan has
simultaneously expanded partnerships with other middle powers through minilateral frameworks such as the Quad and
regional trade architectures, such as the Comprehensive and Progressive Agreement for Trans-Pacific Partnership
(CPTPP).

Council for Strategic and Defence Research 4
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South Korea’s middle power identity began to crystallize in the early 1990s, particularly under the Kim Young-sam
administration, when Seoul’s foreign policy discourse shifted toward internationalism, multilateralism, and global
engagement.’ Seoul has since pursued a normatively driven and institution-centred diplomacy, actively participating in
global and regional forums such as the G20, ASEAN-led mechanisms (ASEAN Plus Three, ARF, ADMM-Plus, EAS),
APEC, the UN, and issue-specific initiatives on development effectiveness, nuclear security, and non-proliferation. Most
importantly, it aims to carefully manage constraints arising from its security dependence on the US and its economic
interdependence with China.

India, by contrast, occupies a distinctive position among
middle powers.™ Prof. C Raja Mohan argues that “India’s
fast-growing economy and expanding comprehensive
national power make it more than a middle power.”** With
a distinctive position in the international system, nuclear
weapons, an aggregate GDP approaching $4 trillion, and
sustained growth of 6%-7%, India’s material capabilities

India, by contrast, occupies a
distinctive position among
middle powers. Prof. C Raja
Mohan argues that “India’s

give it global salience. However, its low per capita income,
large population, and unfinished nation-building tasks
continue to constrain its great-power ambitions. Such a
structural gap between aggregate power and domestic
capacity shapes India’s foreign policy choices.*? India’s
middle-power behaviour reflects strategic autonomy
stemming from non-alignment and an aversion to external
interference, alongside selective alignment driven by its
geopolitical rivalry with China and its economic partnership
with the US.

Despite divergent historical trajectories and strategic
priorities, India, Japan, and South Korea converge on the
need for selective, issue-based cooperation in an uncertain
and contested geopolitical environment. Their differences
create incentives to form a minilateral framework rather

fast-growing economy and
expanding comprehensive
national power make it more
than a middle power.” With a
distinctive position in the
international system, nuclear
weapons, an aggregate GDP
approaching $4 trillion, and
sustained growth of 6%-7%,
India’s material capabilities
give it global salience.

than obstruct it. Japan and South Korea, as US allies, seek to diversify partnerships and build trusted supply chains to
mitigate risks arising from deep economic dependence on China. India seeks technological and economic partners to
accelerate domestic capacity, diversify risk, and sustain multilateralism. Against this backdrop, the logic of a minilateral
becomes relevant as minilaterals are not ideologically uniform but rather interest-driven and situational, allowing
middle powers to pursue selective cooperation without shared grand visions.*® Minilaterals allow states to work
together on specific issues without requiring convergence on a shared grand strategy. They are not “geared to
addressing global challenges given their focus on a limited agenda, narrow geographical scope, and interest in issues
that align with the shared interests of their partners.”**
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For India, minilateral are pathways to multipolarity and reformed multilateralism. For Japan, there is a mechanism to
reinforce norms and trusted supply chains. For South Korea, they are tools to avoid binary choices in a polarised Indo-
Pacific. In this way, minilateralism provides a flexible architecture to accommodate their differences.

SECTION IlI: GEOPOLITICAL CONTEXT

Tech sovereignty, which has become a top priority for
governments worldwide, is about “maintaining control over
the foundational tech stack that underpins modern
economies, from semiconductors to 5G networks.”*®
Control over critical technologies like semiconductors, Al
systems, cloud infrastructure, and data governance shapes
a country’s ability to protect sensitive sectors, including
defense, finance, energy, and public health. Recent shocks,
from pandemic-era chip shortages to Russia’s invasion of
Ukraine, have exposed the vulnerabilities of overreliance on
global supply chains. For instance, the recent Al
agreement®® between the US and the UAE enables the UAE
to accelerate its ambitions to become an AI hub by
providing access to advanced Nvidia chips. However, it also
raises concerns in Washington about offshoring critical
technologies to China, given the UAE’s close economic ties
with China (its largest trading partner).

At the same time, the pursuit of tech sovereignty cannot be
equated with isolation or digital protectionism. Modern
technology ecosystems are deeply interdependent,
spanning human capital, research institutions, supply
chains, and regulatory frameworks. Even advanced
economies struggle to achieve full self-sufficiency, given
the high costs and complexity of semiconductor
manufacturing and the dominance of a few global firms.Y’
As a result, strategic autonomy increasingly depends on
trusted international partnerships alongside strong
domestic innovation systems.
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China’s Rising Tech Dominance and Weaponization of Interdependence

China’s current technological breakthroughs highlight a structural shift in the global innovation landscape, challenging
long-held assumptions about Western technological primacy. At the core of Beijing’s approach is the concept of “New
Quality Productive Forces,” which emphasizes integrating emerging technologies such as AI, automation, green energy,
and advanced manufacturing to enhance productivity while retaining China’s manufacturing base.*®

Rare earth minerals, comprising 17 elements such as lanthanides, scandium, and yttrium, are foundational to both
civilian and military technologies.? Since the 1980s, China has come to dominate the industry due to lower costs, laxer
environmental standards, and decades of government support. As per the report by Reuters, “China accounts for about
60% of global mine production and 90% or more of refined production and rare earth magnet output.”?° In 2025, China
tightened export restrictions on rare earth elements, which forced exporters to apply for licences.? Earlier in 2025,
export controls caused shortages of rare-earth magnets, leading car plants around the world to pause operations. A
similar pattern is visible in the semiconductor industry. Often described as the “new oil,” semiconductors are crucial for
“driving technological innovation and global competitiveness” in sectors like electronics, automotive,

telecommunications, and beyond.?? In 2024, China
established a $48 billion investment fund for its
semiconductor sector to reduce dependence on foreign
suppliers. China has also “surpassed South Korea in

foundational capabilities across nearly all semiconductor China has moved beyond

technology areas, including the memory sector,” where
South Korean firms like Samsung and SK Hynix have
traditionally been global leaders.? Also, China has moved
beyond imitation to ecosystem leadership. By April 2025,
its core Al industry was valued at nearly $83.45 billion,
supported by over 400 specialised firms and more than 1.5
million AI patent applications, around 40% of the global
total.?* Apart from AI, China’s dominance extends into
energy and industrial technologies. BloombergNEF’s 2025
Global Lithium-Ion Battery Supply Chain Ranking ranks
China first for its superior infrastructure, low electricity
costs, and concentration of refining and manufacturing
capacity across the battery value chain.?® China’s AI battery
advantage is reinforced by its early and aggressive move
into next-generation clean fuels. China now hosts three
times as many commercial-scale clean industrial projects
as the US, including large-scale green ammonia and
methanol plants backed by low-cost, state-backed
renewable financing and coordinated industrial planning.®
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ASPI's Critical Technology Tracker

Lead country and technology monopoly risk

Technology monopoly risk: () (AT (BT Lead country: (IILEY HI

Technology !:'gzgtry :;:3;3%“
Advanced materials and manufacturing
1. Nanoscale materials and manufacturing D
2. Coatings [ China ] D
3. Smart materials [ medium }
4. Advanced composite materials [ medium }
5. Novel metamaterials [ medium }
6. High-specification machining processes [ medium }
7. Advanced explosives and energetic materials [ medium }
8. Critical minerals extraction and processing [ low |
9. Advanced magnets and superconductors ([ low }
10. Advanced protection ([ low }
11. Continuous flow chemical synthesis [ low ]
12. Additive manufacturing (incl. 3D printing) ([ low }
Artificial intelligence, computing and communications _—
13. Advanced radiofrequency communications (incl. 5G and 6G) [high ]
14. Advanced optical communications [ medium }
15. Artificial intelligence (Al) algorithms and hardware accelerators [ medium }
16. Distributed ledgers
17. Advanced data analytics [ medium ]
18. Machine learning (incl. neural networks and deep learning) [ low ]
19. Protective cybersecurity technologies [ low |
20. High performance computing [ USA ] ([ low }
21. Advanced integrated circuit design and fabrication [ USA ] [ low |
22. Natural language processing (incl. speech and text recognition and analysis) [ USA ] ([ low }
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23. Hydrogen and ammonia for power D
24. Supercapacitors [ China } aD
25. Electric batteries D
26. Photovoltaics [ medium }
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29. Biofuels D
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31. Quantum computing [ USA ] [ medium }
32. Post-quantum cryptography [ China ] [ low ]
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34. Quantum sensors D
I
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38. Photonic sensors
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43. Advanced robotics ([ low }
44, Space launch systems [ USA ] ([ low }

Source: ASPI's Critical Technology Tracker — The global race for future power27
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Seven countries dominate mining of critical minerals
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China’s technological ascent has direct implications for
tech sovereignty, increasingly understood as a strategic
imperative rather than an economic preference. The
concentration of critical minerals processing,
manufacturing capacity, and technology diffusion within
China exposes vulnerabilities in global supply chains.
Robert Atkinson writes that if China leads innovation, then
the outcome could be “potentially catastrophic.”! China
will become self-sufficient in advanced industries, which
would lessen the value of US trade sanctions, including
export controls. China would gain the upper hand by
threatening to cut off supplies of essential goods to nations
that do not comply with its wishes.

The first China Shock, triggered by Beijing’s accession to
the WTO in 2001, reshaped global manufacturing through
low-cost labor and export-led growth, hollowing out
industrial bases across the West. Two decades later, a
more consequential transformation is underway. Toys,
textiles, or furniture no longer drive China shock 2.0, but by
technologically intensive areas such as electric vehicles,
lithium-ion batteries, solar panels, semiconductors, and
advanced manufacturing equipment.

Unlike the earlier phase, this shock intersects with what scholars describe as the weaponization of interdependence.

China’s technological ascent
has direct implications for
tech sovereignty, increasingly
understood as a strategic
imperative rather than an
economic preference. The
concentration of critical
minerals processing,
manufacturing capacity, and
technology diffusion within
China exposes vulnerabilities
in global supply chains.

China’s centrality within global production networks enables it to shape market access, pricing, and technological

pathways, generating asymmetric dependencies. China dominates 85-90% of the global solar module market, 60% of
electric vehicle battery manufacturing, 70% of lithium processing capacity, 70% of the civilian drone market, and 80%

of rare-earth element refining.® This gives Beijing structural leverage over downstream industries worldwide.

China’s overwhelming scale further amplifies these dynamics. Its factory output in sectors such as EVs and renewable
energy equipment now exceeds that of the US, Germany, Japan, South Korea, and the United Kingdom.* China Shock

2.0 thus poses a deeper challenge than its predecessor. It threatens not only employment and industrial
competitiveness, but also technological leadership and national security. As competition increasingly centers on

semiconductors, A, clean energy, and dual-use technologies, China's concentration of production capacity heightens

vulnerabilities for other states. This has prompted a growing push for de-risking, supply chain diversification, and

industrial policy response across the US, Europe, and Asia.

Council for Strategic and Defence Research
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China’s Economic Coercion in Practice

According to the Mercator Institute for China Studies, “China engages in 123 cases of economic coercion worldwide
between February 2010 and March 2022.”** India, Japan, and South Korea have also been victims of China’s coercive
economic measures. In many cases, China weaponized its concentrated control over critical resources for diplomatic
spats, treating them as strategic assets rather than commercial goods.

In 2010, Beijing abruptly halted exports of rare earth elements to Tokyo amid a diplomatic dispute over the detention

of a Chinese fishing trawler captain. China already dominates global supply, mining about 93% of rare earths and
supplying more than 99% of some key elements.*® Thus, the embargo instantly threatened supply chains for

technologies ranging from hybrid-car motors and wind turbine components to solar-panel glass to military systems

(guidance motors, rangefinders, sonar, etc.).

The most emblematic case was China’s retaliation against South Korea following Seoul’s decision to deploy the US-

made THAAD missile defence system in 2016. The Lotte Group, which provided land for the THAAD site, bore the brunt
of Beijing’s response. Chinese authorities imposed regulatory suspensions and inspections on Lotte's retail operations,

resulting in massive losses of over $0.86 billion and the eventual exit of its department store business from China by

2018.%

Beijing has continued to weaponize economic
interdependence through targeted coercion, including
restricting the movements of Chinese engineers critical to
India’s electronics manufacturing, delaying fertilizer
exports on which India’s agriculture heavily depends, and
slowing shipments of rare earths vital to India’s EVs and
automotive sectors.>” Simultaneously, China’s diplomatic,
military, and intelligence backing of Pakistan during the
May 2025 India-Pakistan conflict underscores Beijing’s
reliance on proxy strategies to constrain India. Taken
together, these actions show that China views India
through a competitive lens, seeking to curb its industrial
rise despite diplomatic engagement. For New Delhi, this
reinforces the need to diversify supply chains to safeguard
strategic autonomy.
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U.S. Policy Uncertainty

Under the Biden administration, Washington pursued a strategy of de-risking rather than decoupling, building resilient,
trusted supply chains with allies (friend-shoring) and mobilizing massive domestic support for the CHIPS and Science
Act.® The US proposed a Chip 4 Alliance to institutionalize cooperation among the most indispensable nodes of the
global semiconductor ecosystem. In the alliance, the US aimed at bringing advanced chip design and electronic design
automation software, Taiwan (led by TSMC) offered advanced logic chip fabrication, South Korea intended to help with
memory semiconductors and foundry services, and Japan, with critical upstream inputs such as semiconductor
materials, precision manufacturing equipment, and components. By grouping these, Biden sought to reduce strategic
vulnerabilities and diversify supply chains away from China.

However, the second Trump administration replaced multilateral de-risking with blunt economic nationalism and
aggressive onshoring. Large, tariff-led measures and sudden trade actions have raised the costs and uncertainty of
cross-border production, even as Washington continues to emphasize maintaining a domestic high-tech advantage.
The result is a mixed signal for partners: on one hand, the US is doubling down on domestic capacity and export
controls; on the other, it is using tariffs and unilateral measures that push allies and partners to hedge or diversify away
from the US. In April 2025, the White House circulated a chart listing elevated tariff rates for India (26%), Japan (24%),
and South Korea (25%), among others.® This signaled that even longstanding allies could no longer assume stable
economic relations with the United States. Partners began to ponder how to replace the economic guarantees and
access to technology that the US was now less likely to provide.

In May 2022, President Biden and Prime Minister Modi
launched the US-iCET partnership to deepen high-tech

o ) The second Trum
cooperation in semiconductors, AI, quantum, and related P

areas.” Later, under President Trump, the iCET initiative administration replaced
was changed into Transforming Relations Utilising Strategic multilateral de-risking with
Technologies (TRUST) in 2025. However, Trump’s blunt economic nationalism

transactional politics overshadow the foundations of India-

and aggressive onshoring...
US relations. In August 2025, the US administration moved g8 g

to double tariffs on many Indian imports to 50% in The result is a mixed Slgnal
response to New Delhi’s purchases of discounted Russian for partners: the US is
oil.* doubling down on domestic

capacity and export controls;

Trump’s transactionalism and unpredictability were also . . .
& using tariffs and unilateral

prevalent among the US’s traditional allies. With South

Korea, Trump sought* to reduce the US military presence measures that push allies and
on Korean soil.** partners to hedge or diversify
away from the US.
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In September 2025, South Korea felt ‘betrayed’ after the US immigration authorities conducted a raid on a Hyundai-LG

battery factory in Georgia that “ensnared hundreds of South Korean workers.”* The authorities detained South

Koreans with handcuffs and chains around their ankles. Many South Koreans began to doubt if the US really considered

them as an ally. Simultaneously, Japan has expressed disappointment that the US did not support Prime Minister
Sanae Takaichi during a row with Beijing over Taiwan. PM Takaichi stated that “Chinese armed intervention against
Taiwan would be an ‘existential threat’ to Japan, which could require a response from Japan’s self-defense forces.”*®
In response, China acted aggressively on the economic and cultural fronts. Also, Japan felt “less assured when
[President Trump] asked PM Takaichi not to “provoke” Beijing.”*

Both South Korea and Japan were already unhappy with Trump’s demand for $350 billion*” and $550 billion
investments, respectively.*® Both later reached a trade deal with the US, which will reduce tariffs to 15%.

U.S. Regulating Tech

In general, the US has begun to treat advanced technology
as a strategic asset instead of a shared resource. Recently,
the US policies on tech have shifted from open technology
sharing to tighter strategic control. The 2026
semiconductor proclamation®® framed chips, Al hardware,
and semiconductor manufacturing equipment as essential
to military strength, critical infrastructure, and industrial
reliance, justifying tariffs, supply chain reshoring, and
stricter export controls. This also builds on former
President Joe Biden’s “Framework for Artificial Intelligence
Diffusion,” which created a tiered system of access. It only
provided unrestricted access to close allies such as Japan
and South Korea, while countries like India faced security-
related limits.*°

In Japan’s and South Korea’s cases, the US deployed tariffs
as a bargaining instrument to renegotiate the terms of
technological and economic cooperation. Elevated tariffs
created urgency in Tokyo and Seoul, pushing both to
propose investments in the US’s critical sectors, after which
Washington offered calibrated tariff reductions with
controlled technology sharing. The US-Japan Trade deal
brought tariffs from 24% to 15% after Japan agreed to
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invest $550 billion in American industries. Both also signed a cooperation on critical minerals.** Similarly, under the
2025 US-ROK trade deal, President Trump agreed to cut American import duties on South Korean products from 25%
to 15%, while Seoul committed to invest $350 billion in the American shipbuilding industry. Washington also approved
South Korea’s pursuit of (conventionally-armed) nuclear-powered submarines (SSNs) and agreed to cooperate on fuel-
sourcing pathways.

SECTION Ili: BRINGING TOGETHER INDIA, JAPAN, AND SOUTH KOREA

Until now, there has been no single, shared, urgent strategic driver or political leadership to push for summit-level
institution-building. India’s more balanced Indo-Pacific stance and Japan-Korea historical tension create divergent
threat perceptions and weak, uneven domestic incentives for trilateral architecture.®® Also, cooperation on chip, critical
minerals, and supply chain largely flowed through US-led or bilateral friend-shoring incentives and ad hoc working
groups (such as Chip 4 alliance, Pax Silica, iCET/TRUST initiative, US-India-ROK Trilateral Technology initiative),
reducing the immediate institutional case for a separate India-Japan-South Korea framework.>*

However, the growing risk of China Shock 2.0, combined with Washington’s shift from coalition-based friend-shoring to
increasingly unilateral onshoring, is eroding the reliability of these arrangements and making regionally anchored,
issue-specific Asian minilaterals (technology supply pacts, chip cluster cooperation, critical-minerals partnerships)
more attractive.

The proposal of an India-Japan-South Korea trilateral framework reflects a convergence of strategic interests among
three major Indo-Pacific stakeholders navigating an increasingly volatile regional order. As middle powers with deep
economic integration and growing security responsibilities, all three face heightened vulnerabilities arising from
geopolitical competition, supply chain disruptions, and coercive economic practices.

A key enabling factor is the recalibration of Japan-South Korea relations, especially under President Yoon Suk-yeol
(now impeached). Under Yoon, Seoul’s “future-oriented” approach, including resolving the forced labor dispute and
resuming high-level dialogues, unlocked space for functional cooperation on economic security, technology protection,
and regional deterrence. The lifting of Japan’s export controls on critical semiconductor materials and the revival of
shuttle diplomacy directly strengthened trilateral potential, particularly in managing supply chain resilience and
sensitive technologies, where Japan and South Korea lead.*® The urgency to engage with Japan was also reflected in
the new Lee administration. In 2025, the newly inaugurated South Korean president, Lee Jae Myung, prioritized visiting
Japan over the United States.*

Although geographically isolated from both Japan and South Korea, India’s role in the trilateral would be

complementary. India’s Look East Policy, initiated in 1992, was designed to deepen engagement with Southeast Asia
by boosting trade, investment, and economic cooperation. In the post-liberation phase, this catalyzed into deeper
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engagement with key East Asian economies, particularly Japan and South Korea, laying the groundwork for today’s
Special Strategic Partnerships.®” South Korea’s Indo-Pacific Strategy identifies India as a leading regional partner,*
while Japan views India as indispensable to its Free and Open Indo-Pacific vision. India brings scale, market depth,

maritime reach, and growing technological capabilities, especially in IT, space, and advanced manufacturing. Bilateral
mechanisms such as the India-ROK Special Strategic Partnership, the India-Japan Special Strategic and Global

Partnership, CEPA frameworks, and sectoral dialogues on defense, infrastructure, and supply chains provide a strong

institutional base for layering trilateral cooperation.

The idea of trilateral cooperation among India, Japan, and
South Korea emerged in 2012, when think tanks from the
three countries convened a trilateral dialogue in New Delhi,
involving IDSA, KNDA, and the Tokyo Foundation.®®
Through Track 2, the dialogue reflected growing
convergence in strategic outlooks, particularly on maritime
security, regional order, and China’s rising influence. It also
underscored that early recognition of overlapping bilateral
ties could be leveraged to form a minilateral format without
formal alliances. Almost a decade later, External Affairs
Minister S. Jaishankar’s back-to-back visits to Seoul and
Tokyo in 2024 highlighted India’s intent to align its Indo-
Pacific partnerships more closely.®® Now, amid growing
uncertainty and the risk of economic coercion, a trilateral
technology partnership is more essential than ever.

The following table shows a focused bilateral push with
both Japan and South Korea across semiconductors,
Al/digital, displays, defense R&D, and wider S&T
cooperation.
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India’s tech agreements with Japan and South Korea

Partner Agreement / Initiative Year Area(s) Purpose

!S'Ld'ﬁ'J?:ﬁ:; f)aerr::]lg?s?]ci:luctor Semiconductor / Deepen cooperation on semiconductor supply chains,
Japan pply p P 2023 supply-chain boost investment, joint R&D, talent/skilling and industrial

(MoC between MeitY and resilience linkages

METI) ges.

Japan-India Digital Partnership

2.0& Digital tech, Al AT . .

: f 0 Elevates digital ties; promotes joint R&D in Al, talent

Japan Japan-India Al Cooperation 2025  startups, talent b ;

Initiative exchange exchange, startup linkages and corporate partnerships.

(Launched at leaders' summit)

. VLSI,

::P?ern’:;s;ast—ﬁ'll Il_incé:?atgdpacts semiconductor Industry MoUs for VLSI research, equipment/automation

Tokvo Elect yTATA ’ 2024-25 equipment, and semiconductor ecosystem building in India.
Japan Okyo tlectron- manufacturing

Electronics) 2012 P Indi ides and purifies them f t

Toyota Tsusho - Indian Rare Rare Earth tgn}gesasnes ndian rare oxides and purifies them for expor

Earths Limited (IREL) Flements pan.

japan-_ln_dla Maritime / Shipbuilding, ) ) . )

Shipbuilding Cooperation & i Japan private investment pledges; discussions on
Japan private deals 2025 o e shipbuilding collaboration and maritime financing to

(Mitsui OSK, maritime fund, ﬁnaﬁcin scale India's ambitions.

investment pledges) 9
South India-ROK Bilateral Science & Al, loT, biotech, Series of government and research MoUs linking CSIR/IITS
Korea Innovation / 2018 semiconductors, and Korean research bodies

Tech Cooperation MoUs defence R&D '

_ : Display, Industry-to-industry MoU to share know-how on display

South IESA - KDIA (Korea Display 2023  semiconductors, technologies, R&D, standards, skilling and business
Korea Industry Association) MoU R&D. skills linkages
South :i’gdgntﬁarr'n?l\lfl:)tdgle Korean Display Vedanta signed MoUs with ~20 Korean display glass
Korea (~2p0 Izlorean display glass 2023 manufacturing / companies to develop an electronics/display

companies) electronics hubs manufacturing hub in India.

Cochin Shipyard (CSL) - HD tsg‘c'ﬁgg;fg'gg
South EESIEL ME'% KSOE & HD 2025 transfer, joint Long-term strategic cooperation for joint newbuilds,
Korea : projects, technology sharing, capacity-building and upskilling.

Hyundai Samho Heavy R

Industries (HSHI) MoUs upskilling

Framing a Trilateral Framework

The strongest glue for the framework is the alignment of the three nations' interests: India needs technology and
capital, while Japan and South Korea need markets, manufacturing bases, and human resources. The India-Japan-
Korea trilateral represents a form of “cooperative balancing,” securing against geopolitical uncertainties.®* Unlike

military alliances such as NATO, cooperative balancing focuses on economic insulation, norm-setting, and institutional
thickness.

Economic insulation reduces exposure to Chinese economic coercion by building alternative supply chains for critical

technologies and resources.®® Norm setting establishes transparent standards for digital governance, infrastructure
financing, and green energy to counter the opaque practices associated with the BRIL.®® Lastly, institutional thickness
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provides layers of diplomatic engagement that make the regional order more resilient to shocks, such as a US
withdrawal or a Chinese blockade.®*

India-Japan-Korea trilateral cooperation can be organized around four pillars: Semiconductor Value Chain, Critical
Minerals, Clean Energy, and Shipbuilding.

Pillar I: Managing the Semiconductors, Al, and Cybersecurity Value Chain

Japan and South Korea represent two distinct yet complementary models within the global semiconductor ecosystem.
Japan, once the world’s leading semiconductor power in the 1980s, has since ceded dominance in chip fabrication but
retains an unrivalled position in upstream segments such as semiconductor equipment, materials, and precision
manufacturing.®® Its near-monopoly in critical inputs, including photoresists, silicon wafers, EUV-related equipment,
and advanced materials, makes Japan indispensable to the global chip supply chain.

South Korea, by contrast, has emerged as a manufacturing heavyweight, particularly in memory semiconductors, where
it dominates global DRAM and NAND markets, and plays a significant role in advanced front-end fabrication and
foundry services. While Japan anchors the supply chain through materials and tools, South Korea drives scale and
production, especially in memory and logic manufacturing, making the two economically structurally interdependent
rather than competitive.®

India enters this landscape from a fundamentally different .
position. Unlike Japan and South Korea, which are Unlike Japan and South
technologically mature but demographically constrained, Korea, which are

Indiais still in the early stages of building semiconductor technologically mature but

manufacturing capacity. Although India is not yet a major q 3
, _ o demographically constrained,
node in global semiconductor value chains, its large and

growing working-age population offers a critical India is still in the early stages
comparative advantage at a time when Japan and South of building semiconductor

Korea face acute labor shortages due to ageing societies manufacturing capacity.

and declining fertility rates.®” This asymmetry creates a Although India is not yet a
strong rationale for trilateral cooperation, in which Japan’s . de in global
materials and equipment expertise and South Korea’s dlieaueeciiiEiond

manufacturing capabilities can be complemented by semiconductor value chains,
India’s labor pool, market scale, and emerging ambitions in its large and growing
fabrication.

working-age population
offers a critical comparative
advantage.
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Mapping the Complementarities®®

UPSTREAM MIDSTREAM DOWNSTREAM
Japan South Korea India

Core Strength

Materials & Equipment
Japan produces ~90% of fluorinated

polyamide, ~90% of photoresists,
and ~70% of etching gas
worldwide.

Key Companies
Tokyo Electron - Shin-Etsu - JSR

Government Push
*METI Semiconductor

Revitalisation Strategy
Industrial policy to restore domestic
chip manufacturing through
subsidies, R&D support, and
supply-chain resilience.

Core Strength

Memory Manufacturing
South Korea dominates the

production of DRAM and NAND
memory chips, holding a global
market share of over 60%.

Key Companies
Samsung Electronics - SK Hynix

Government Push
*K-Semiconductor (K-Chips)

Strategy

National strategy to build a global
semiconductor cluster with public
funding and incentives.

*Enhanced tax credits &

Core Strength

Design & Assembly
Home to nearly 20% of the world's

chip design engineers. Emerging
hub for Assembly, Testing, Marking,
and Packaging (ATMP).

Key Companies
Tata Electronics - HCL Technologies

Government Push
*India Semiconductor Mission

(ISM)

Central framework providing fiscal
support for fabs, OSAT/ATMP, display
and design ecosystem.

*Semiconductor PLI & capital

Materials & Manufacturing
Large-scale fab subsidies (incl. Equipment  jnvestment incentives Capability ©  support schemes
—_— _—

TSMC project)

Direct government funding to attract
and expand advanced semiconductor
manufacturing in Japan.

*Targeted production & R&D
grants

Support for materials, equipment

makers and next-generation
semiconductor research.

Role in Trilateral
Supplying the critical machinery

and chemicals required for
fabrication.

Trilateral Complementarity:
Japan's materials & equipment expertise + South Korea's memory manufacturing scale + India's design talent & scalable assembly base

= A resilient trilateral semiconductor value chain
CSDR (2025)

Source: METI; ISM; K-Chips Strateqy; Ezell, ITIF (2024) -
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Higher tax breaks to accelerate
domestic chip manufacturing and
R&D.

*Large fiscal support packages
State-backed funding to sustain
memory, logic leadership, and
ecosystem resilience.

*Cluster facilitation & regulatory
easing
Measures to smooth permitting and

develop semiconductor industrial
zones.

Role in Trilateral
Mass production of memory

chips and advanced logic
fabrication know-how.

Investment-linked incentives to
attract fabrication, packaging, and
upstream component manufacturing.

*Semiconductor cluster
development

Dedicated clusters such as Gujarat's
Dholera/Sanand hubs and Assam's
OSAT/ATMP cluster with land, utilities
and single-window clearances.

*Electronics & component
ecosystem incentives
Complementary PLIs to strengthen

PCBs and other electronics
components.

Role in Trilateral
Providing human capital and a

scalable manufacturing base.
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Securing Digital Infrastructure with Al & Cybersecurity

India, South Korea, and Japan represent three complementary nodes in Al and cybersecurity resilience. India
commands a talent pool of 1.2 billion internet users, 200,000+ AI-literate professionals, and $110 million USD
(approx.) in national Al investment.®” However, India lacks advanced semiconductor infrastructure and post-quantum

cryptography capabilities.” Japan provides ethical AI governance frameworks (the Hiroshima AI Process),” systems

integration expertise, and research in quantum-resistant cryptography. But Japan suffers from severe workforce
shortages and a cultural reluctance to the rapid adoption of security technology. South Korea is a semiconductor
powerhouse with the third-largest number of global AI patents’ and $2.76 billion in private Al investment.” Yet it
faces institutional gaps, such as the Al Basic Act, which excludes national defense, leading to regulatory

fragmentation.”

Threat Landscape

The Indo-Pacific faces synchronized Al-amplified cyber threats. North Korean state-sponsored actors (APT45)"
conduct 1.3 million cyberattacks daily in South Korea alone,” increasingly using Al for automated reconnaissance,
deepfake-enabled infiltration, and polymorphic malware. In 2019, a North Korean hacker group hacked India’s
Kundakulam nuclear power plant.”” In 2024, North Korean hackers stole $308 million in cryptocurrency from DMM

Bitcoin, a Japan-based cryptocurrency exchange. The company, unable to recover from the hack, ceased operation in
December 2024.78 In 2025, North Korea stole $2 billion in cryptocurrency to fund nuclear weapons programs.” Also,

during the May 2025 conflict between India and Pakistan, Pakistan-linked state actors deployed 1.5 million
cyberattacks on India with 150 successful breaches targeting defense personnel via Crimson RAT malware.®

AI and Cybersecurity Comparison among India, Japan, and South Korea

Al Policy
Al Strengths
Al Ecosystem

Challenges

Cybersecurity
Standing

Cyber Institutions

Overall Profile

India

National Strategy for Artificial
Intelligence (NITI Aayog)

Large talent pool, software,
startups, global IT services

Growing startups and global IT
services (TCS, Wipro, HCL Tech)

Less domestic compute and
hardware

ITU GCI Tier 1 (top tier)

Indian Computer Emergency
Response Team (CERT-In)

Software-led Al Power

Council for Strategic and Defence Research

Japan

National Al Plan (Ministry of
Economy, Trade and Industry)

Industrial Al, robotics, R&D

Startups and firms (Fujitsu, NEC,
SoftBank)

Slower scale-up, high costs

ITU GCI Tier 1

National Center of Incident
Readiness and Strategy for
Cybersecurity (NISC)

Industry-led Al Power

South Korea

Al Basic Act (Ministry of Science and

ICT)
Corporate Al, semiconductors

Innovation led by big firms
(Samsung, Naver, LG)

Concentration in large companies
ITU GCI Tier 1

Korea Internet & Security Agency
(KISA)

Hardware and corporate Al Power
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Pillar II: Looking for Critical Minerals

India, Japan, and South Korea, or “The Buyers Club,” depend on other countries for their critical minerals needs.

South Korea is the world’s leading producer of EV batteries. It is existentially dependent on imported lithium and
precursors, heavily sourced from Chinese refineries. China provides “96.6% of Korea’s precursor cathode materials,
93.7% of its synthetic graphite, and 80.4% of its lithium hydroxide.”®* South Korea'’s critical minerals strategy is
explicitly geared toward securing a stable feedstock for its high-tech industries. Seoul has prioritized 33 critical

minerals,® flagging 10 as strategic for sectors such as EVs and batteries, set a target to cut import dependence to 50%

by 2030, and is expanding physical stockpiles alongside an eight-day rapid-response distribution system to blunt

supply shocks.®® The state combines demand-side measures (public loans, insurance, tax benefits, and other financial
support for private overseas mining ventures) with supply-side innovation in substitute materials, recycling and reuse,
and institutional backing for domestic processing. This reflects South Korea’s structural constraint of limited domestic
resources, which Seoul emphasizes by emphasizing import risk mitigation.

Following China's 2010 rare-earth embargo, Japan pioneered diversification strategies through JOGMEC (Japan
Organization for Metals and Energy Security), but it remains vulnerable in midstream processing.®* Japan’s critical
minerals strategy is shaped by past supply shocks and thus emphasizes resilience through diversification, domestic
capacity building, and international partnerships. Institutional measures center on empowering JOGMEC to invest
directly in overseas mines and offtake arrangements, building strategic stockpiles, and using public-private financial

tools to help Japanese firms acquire upstream assets. Domestically, Tokyo is accelerating the development of recycling
and substitution technologies, promoting processing and separation capabilities, and exploring seabed and other non-

traditional resources.® Japan seeks to reduce concentration risk while retaining openness to trusted partners.

Critical Minerals are the
Building Blocks for the Green
and Digital Economy

Canadian Critical Minerals Strategy

UPSTREAM MIDSTREAM
Geoscience and Mineral Intermediate
exploration extraction processing

©

Recycling

~

2]

Advanced
manufacturing
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DOWNSTREAM

Assembly and
end-use products
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Comparison of Korea and Japan’s Import Dependence by Critical Mineral Resources (2023)%”

Mineral South Korea JET:EL
Resource Largest Import WGI Import Dep. Import Amount Largest Import WGl Import Dep. Import Amount
Partner (2022)* Rate (%)?> (1,000 tons) Partner (2022)* Rate (%)? (1,000 tons)
Natural graphite China -0.44 98.7 49.4 China -0.44 91.2 48.9
Cobalt Congo (DRC) -1.98 31.9 12.4 Finland 0.89 34.1 6.5
Lithium China -0.44 54.9 29.3 China -0.44 59.7 9.5
Manganese South Africa -0.72 39.6 3351 South Africa -0.72 39.5 485.4
Nickel New Caledonia NA 36.4 150.9 Philippines -0.71 29.0 250.2
Rare earths China -0.44 62.1 2.6 China -0.44 69.9 16.4

1 WGI: World Governance Index — political stability indicator of supplier country
2 Imnort denendence rate: share of total consumntion met bv imnorts

India’s National Critical Mineral Mission (NCMM) sets out a comprehensive, supply-security-oriented strategy that links
intensified domestic exploration, overseas asset acquisition, value-chain development, and circularity. Key pillars
include 1,200 GSI exploration projects between 2024-25 and 2030-32; facilitation of roughly 26 PSU and 24 private
foreign mining ventures; the creation of mineral processing parks and three Centres of Excellence; and explicit targets
for recycling, patenting, and skilling.® NCMM is pragmatic and forward-looking, attempting to convert India’s geological
limitations into strategic gains through upstream deals, downstream processing capacity, and recycling.

India’s reliance on other countries for Critical Minerals (2020)*°

mpo

Critical Mineral Penendence Major Import Sources (2020)

Lithium 100% Chile, Russia, China, Ireland, Belgium

Cobalt 100% China, Belgium, Netherlands, US, Japan

Nickel 100% Sweden, China, Indonesia, Japan, Philippines
Niobium 100% Kuwait, Germany, South Africa, Brazil, Thailand
Niobium (ferro) 100% Brazil, Australia, Canada, South Africa, Indonesia
Germanium 100% China, South Africa, Australia, France, US

Rhenium 100% Russia, UK, Netherlands, South Africa, China
Beryllium 100% Russia, UK, Netherlands, South Africa, China
Tantalum 100% Australia, Indonesia, South Africa, Malaysia, US
Strontium 100% China, US, Russia, Estonia, Slovenia

Zirconium (Zircon) 80% Australia, Indonesia, South Africa, Malaysia, US
Graphite (natural) 60% China, Madagascar, Mozambique, Vietnam, Tanzania
Manganese 50% South Africa, Gabon, Australia, Brazil, China
Chromium 2.5% South Africa, Mozambique, Oman, Switzerland, Turkey
Silicon <1% China, Malaysia, Norway, Bhutan, Netherlands

India has also identified 30 critical minerals and established KABIL (Khanij Bidesh India Ltd)” to acquire overseas
assets. KABIL is seeking to collaborate with overseas partners to achieve shared goals in critical minerals market
security.”
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Critical Minerals on India, Japan,®? and Korea’s Lists (As of June 2025)*

Mineral
Aluminium
Antimony
Beryllium
Bismuth
Cadmium
Chromium
Cobalt
Copper
Gallium
Germanium
Graphite
Hafnium
Indium

Lead
Lithium
Magnesium
Manganese
Molybdenum
Nickel
Niobium
Phosphorous
Platinum Group Elements (PGE)
Potash

Rare Earth Elements (REE)
Rhenium
Selenium
Silicon
Strontium
Tantalum
Tellurium
Tin

Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

Pillar 11I: Powering Economy with Clean Energy
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Clean energy strengthens both energy and economic security by reducing dependence on imported fuels, stabilizing
long-term energy costs, decentralizing supply, and creating domestic jobs and industries. Producing power from

AN

AN NN NS AN AN AN N NSRS AN AN N NN YA YAN

AN

South Korea

v/
v/

AN AN N NN AN AN NSNS S AN AN NN AN

AN

AN

domestic solar, wind, hydro, and biomass reduces exposure to volatile global fuel markets (e.g., the 2022 Energy crisis
due to the Russia-Ukraine War)®* and geopolitical supply shocks, making the national energy system less vulnerable to

international crises.?®
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Because solar and wind have very low operating costs once built, they help lock in predictable power prices and reduce
price shocks for households and industry compared with fossil fuels.’ Batteries, pumped hydro, and green hydrogen
add storage and flexibility to intermittent renewables, enabling them to reliably meet demand over hours, days, or
seasons, further strengthening supply resilience.”’

Economically, the renewables transition creates manufacturing, construction, operations, and maintenance jobs and
builds local supply chains for panels, turbines, batteries, and electrolysers, keeping investment and wages inside the
country while opening new export opportunities in green technologies and fuels.”

India’s large solar and wind resource base, along with its National Green Hydrogen Mission, provides a practical route
to improve energy security by replacing imported fuels with domestically produced clean electricity and hydrogen.®’
Japan’s limited domestic fossil resources make energy security a central concern. Scaling offshore wind, improving grid
flexibility, and using hydrogen and ammonia as low-carbon fuels are core parts of Japan’s Green Growth Strategy and
recent hydrogen policies.® South Korea's industrial structure makes cheap, reliable power and low-carbon feedstocks
essential for competitiveness. The national hydrogen roadmap and recent energy plans focus on expanding
renewables, offshore wind, storage, and hydrogen to reduce reliance on fuel imports, support the decarbonization of
heavy industry, and foster new domestic supply chains for electrolysers and batteries.**

Clean Energy Comparison: India, Japan, and South Korea

Metric India Japan South Korea
Net-zero target 2070 (announced 2021) 2050 (announced 2020) 2050 (announced 2020)
Installed ~10.5% of electricity from

~204 GW excl. large hydro ~158 GW (2025 base for .
renewable - ; renewables (2024); low absolute
capacity (2025); ~44.5 GW added in 2025 renewables market) capacity vs peers

132.85 GW (Nov 2025); 3rd
globally in solar generation

Wind (onshore + ~50 GW (wind portion of

35.1 GW (2025); focus on offshore
wind planned

4 GW (Dec 2025); offshore wind

Solar (approx.) ~91 GW (2024)

5.84 GW (2024); expanding

offshore) renewables) expansion planned
tGarfge‘; Hydrogen 5 MMT per annum by 2030 3 million tonnes annually by 2030 3.9 MTPA
Egﬂzcge" Lo National Green Hydrogen Mission Basic Hydrogen Strategy Korea Hydrogen Economy Roadmap

Rapid two-wheeler electrification; High EV adoption among new car

Passenger EV uptake

EV Market passenger EVs still small but accelerating; growing hybrid fleet sales; strong domestic EV supply
rising chain
Major challenge: uneven T&D, Highly reliable grid; ageing assets Modern grid; heavy centralised
Grid Integration DISCOM financial stress, but strong investment in smart generation mix creates integration
distribution losses grid and storage challenges for variable renewables
Cooling demand rising fast; High cooling penetration; policy ’ ] . ’
Heating & Coolin clean-heat focus on green attention to heat-pump rollout mfer?:sstlr:r? g&?{ﬂ%gde?:aﬂdé%owmg
9 9 hydrogen, electrification and heat and industrial heat hvdrogen for indust
pumps still early decarbonisation ydrog y
Clean Ener Solar PV expansion, wind, green  Offshore wind growth, solar PV Renewable share increase, phasing
Focus Areagy hydrogen mission, battery deployment, hydrogen strategy & out coal, expanding offshore wind,
storage support GX (green transformation) nuclear backup
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Metric India Japan

World leading in upstream

Very large market and labour equipment and materials

Industrial pool; fast-growing solar :

Strengths manufacturing; growing green-H2 E)?’ggitsoigisgéi’igvn?;er:t?g?rbn g
policy & PLI advanced materials R&D

Role in Clean Demand market + future H2 Supplier of advanced materials,

Supply Chains exporter equipment, R&D

Strategic ‘ . .

Cooperation India-Japan hydrogen R&D; Japan-India JCM & hydrogen

Examples India-Korea green hydrogen talks agreements

South Korea

World leader in batteries & cell
manufacturing; strong shipbuilding
(offshore wind platforms); large
electronics industry

Battery & hydrogen tech partner;
shipping/logistics integration
Korea-India hydrogen industrial
partnerships; KPI Green Hydrogen
with Jeonbuk Province

Clean energy is inseparable from industrial competitiveness, trade balances, and supply chain power. As shown below,
China’s dominance in clean energy manufacturing has resulted in nearly USD 1 trillion in exports since 2018, spanning
batteries, solar components, EVs, wind systems, grid equipment, and heating and cooling technologies. Batteries have
emerged as the single largest export category, followed by solar components and EVs, underscoring China’s central

role across the clean-tech value chain rather than in power generation alone.

China's clean energy exports by destination since 2018

Europe has been the top market for China's clean tech exports, followed by Asia and North America

400 Destination of China's clean energy tech exports since 2018

2 Wind Solar
[=]
8 200 ’ : )
£ M Heating & Cooling M Grid
& 150 mEvs M Batteries

100

) .

0 f
Europe Asia N.America LatAm MiddleEast Africa Oceania

Source: Ember
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Destination share of exports since 2018
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Pillar 1V: Sailing the Shipbuilding Industry

India’s shipbuilding ambitions are now anchored in both domestic cluster-building and strategic engagement with
powerhouse partners such as Japan and South Korea. Under Maritime Vision 2030 and Amrit Kaal Maritime Vision
2047, New Delhi aims to boost indigenous shipbuilding capacity and increase India’s share in global ship output, with
targets to enter the top 10 by 2030 and top 5 by 2047. The central government has announced a comprehensive
support framework, including the Maritime Development Fund, totalling $9 billion. Coastal states are also active, with
clusters planned across Maharashtra, Andhra Pradesh, Gujarat, Odisha, Kerala, and others.%?

However, India’s shipbuilding sector trails global leaders by a wide margin. China overtook Japan in ship output by
2008 and South Korea by 2010, realizing expansion goals years ahead of schedule and steadily capturing the largest
share of global orders and deliveries.®

To accelerate this transformation, India has pursued bilateral industrial partnerships with Japan and South Korea. In
2024-25, Cochin Shipyard Ltd (CSL) signed a strategic MoU with South Korea’s HD Korea Shipbuilding & Offshore
Engineering (KSOR) to share technical expertise, workforce skilling, and jointly pursue shipbuilding and repair
projects.’® Japanese firms are also exploring ties, with Mitsui 0.S.K. Lines (MOL) and others examining investments
and joint ventures in Indian yards, aligning with India’s broader infrastructure push.*®

These partnerships make economic and strategic sense for all parties. India benefits from technology transfer, quality
standards, and foreign investment that help its coastal clusters become globally competitive. Japan and South Korea
secure new markets and production bases, helping diversify their industrial footprints.

Largest Shipbuilding Countries in the World (2024)

Rank Country Gross Tonnage (GT) Global Share (%)
1 China 39,118,358 55.1%
2 South Korea 20,090,872 28.3%
3 Japan 9,002,442 12.7%
4 Vietnam 720,884 1.0%
5  Philippines 668,207 0.9%
6 ltaly 455,590 0.6%
7  France 289,196 0.4%
8 Germany 189,970 0.3%
9  Finland 162,177 0.2%

10 Singapore 160,460 0.2%
11  Netherlands 142,935 0.2%
12 Indonesia 99,345 0.1%
13 Russia 97,695 0.1%
14  Turkiye 83,437 0.1%
15  Spain 64,327 0.1%

m China, South Korea and Japan together account for ~96% of global shipbuilding output.
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Shipbuilding Clusters planned in India

Indian State

Shipbuilding Clusters (Expected)

Initiatives

Maharashtra

Andhra Pradesh

Kerala

Odisha

Gujarat

Vijaydurg (Sindhudurg) — 1,371 acres;
Nandgaon (Palghar) — 2,666 acres; Dighi
(Raigad) — 2,550 acres (identified in first phase)

Dugarajapatnam — 2,000 acres (1,000 for
shipbuilding, 1,000 for downstream industries);
Machilipatnam (500 acres) and Bhavanapadu
(300 acres) as potential locations

Cherthala (Alapuzha District) — 15 acres
Exploring Ship Recycling Hub near Paradip Port

Shipbuilding yards expected at Hazira, Kutch,
Amreli, and Bhavnagar

Shipbuilding Tech Comparison (2025)

Technology / Capability

Global Shipbuilding Rank (output)

Share of global ship output

Core Technological Strength

High-end vessels (LNG, VLCC,
FPSO)

LNG Carrier Tech
Ship automation & smart yards

Green ship tech (methanol and
ammonia)

Naval & Defence Shipbuilding
Ship repair and MRO
Labour Cost Advantage

Key Companies

Current Challenges
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India
16th

<1%

Hull fabrication, basic
commercial vessels, naval
ships

Limited (mostly repair and
defence)

Nascent

Low-medium

Pilot Stage
Strong (indigenous focus)
Growing (CSL, L&T, etc.)

High
Cochin Shipyard, Mazagon
Dock, L&T

Scale, technology, quality

Shipbuilding, Ship Repair & Ship Recycling Policy 2025:
15% capital subsidy, INR 25 cr for R&D, INR 1 cr for skill
development, 30-year renewable land lease

Andhra Maritime Policy 2024: holistic shipyard and cluster
development; Special Purpose Vehicle to attract

investment in shipbuilding

Setting up testing facility; short-term courses for

engineers and financiers

Gujarat Maritime Policy (pending approval): interest
subsidies, tax exemption, wave land lease, promote

internal design and R&D

Japan
3rd
~15%

Precision engineering,
fuel-efficient designs,
automation

Strong in LNG design and
fuel efficiency

Advanced, Efficient

High (robotics, digital, etc.)

Advanced R&D
Moderate
High-quality

Low

Mitsubishi Heavy, Imabari,
JMUC

Ageing workforce, labour
cost

South Korea
2nd

~20%

High-end complex vessels,
scale manufacturing

Leader in LNG carriers,
FPSOs

World Leader
Advanced (developing
Al-assisted yards)

Commercial-scale

Moderate

Strong but secondary to
new-builds

Medium

HD KSOE, Samsung HlI,
Hanwha Ocean

Competition from China
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SECTION IV: CHALLENGES AND POLICY RECOMMENDATIONS

Key Challenges

Several constraints shape the design of trilateral cooperation, including political, institutional, and capacity-related
issues.

Political challenges include membership size, agenda trade-offs, changes in domestic politics, and historical mistrust.
While minilaterals often facilitate trust-building, challenges arise when members face commitment issues. For
example, past efforts, such as the first Quad (US-Japan-India-Australia), lost momentum in 2007 due to changes in
political leadership.1% As changes in government or priorities can derail progress, institutional backing and long-term
frameworks are required to maintain consistency. Furthermore, historical issues between Japan and South Korea
(trade disputes, comfort women, colonial trauma) have long strained their relations, complicating confidence-building
needed for trilateral cooperation.'”” Lastly, Seoul often hedges between China and the US, which may occasionally
change the scope and clarity of its engagement in trilateral settings.*®

Operationally, the flexible and informal nature of minilaterals may serve as both an advantage and a limitation. While
minilaterals involve issue-based cooperation, the absence of formal institutional structures may impact continuity and
coordination.2%’ Moreover, the disconnect between academia and bureaucracy complicates operationalization. Policy is
often shaped by bureaucrats rather than academic networks. The lack of institutional academic teams (joint research
cells or think tanks embedded within governments) weakens continuity and technical depth.**°

Divergences in strategic priorities and threat perception may further erode cooperation. Without clearly defined goals
and objectives, trilateral cooperation may become reactive, convening only when prompted by crises. Also, Tokyo and
New Delhi may prioritize balancing China, whereas Seoul’s economic ties to Beijing can temper its public stance,
leading to misalignment in threat priorities.™*

Finally, differences in industrial capacity, resource availability, and coordination may affect the pace of

implementation.'? Participation in multiple regional and functional groupings, such as QUAD, BIMSTEC, and IPEF, can
stretch diplomatic bandwidth.*
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Sector-Specific Challenges

Sector

Semiconductor

Critical
Minerals

Al &
Cybersecurity

Shipbuilding

Clean Energy

India

Strong talent pool but inadequate
physical infrastructure for fabs. IP
protection concerns.

High import dependence for
lithium, cobalt, REEs. Weak
domestic extraction due to
regulatory rigidity and limited
private participation.
Underdeveloped processing and
recycling capacity.

Rapid digitalisation but fragmented
Al governance and rising cyber
vulnerabilities.

Less than 1% share of global
shipbuilding; high capital costs,
import-dependent inputs, low
productivity.

Rapid renewable capacity growth
but chronic grid congestion and
curtailment. PLI schemes favour
assembly over upstream value
addition. EV adoption needs
massive charging and battery
supply growth.

Japan

Advanced manufacturing but acute
labour shortages due to ageing
population. Heavy fiscal burden of
subsidies.

Strong diversification strategy
through JOGMEC, but limited
domestic resources and continued
reliance on overseas assets.
India-Japan cooperation heavy on
MoUs, light on co-financed mines.

Preference for voluntary Al
governance leads to ambiguity in
enforcement; cautious adoption of
binding Al rules.

Loss of competitiveness to China;
high labour costs, limited land
base and ageing workforce affect
scaling. Strong tech base but
shrinking market share.

Slow renewable deployment due to
grid constraints, utility dominance,
and weak enforcement of targets.
High solar curtailment in Kyushu.

To move from dialogue to delivery, the trilateral can consider the following points:

Phase

SHORT TERM
(0-2 years)
Building Trust

South Korea

Severe skilled-labour shortages
despite global leadership. Projected
shortfall of ~50,000 semiconductor
workers by early 2030s.

Near-total import dependence,
heavy reliance on China. Domestic
stockpiling insufficient.

Al Basic Act introduces strict
compliance for high-risk Al, raising
costs for collaboration.

Technologically advanced but
squeezed by China's price
competitiveness and rising
domestic costs. Labour shortages
persist.

Capacity expansion outpaces grid
upgrades; regulatory bottlenecks

and KEPCO's financial stress delay
transmission. Offshore wind faces
local resistance.

Key Stakeholders

- Establish Trilateral Track Task Force with diplomats, sectoral
bureaucrats and scholars, structured around priority tech

- Mandate think tanks and research institutions to draft

Area Recommendations
sectors.

Political &

Institutional

sectoral frameworks before formal government negotiations.
- Begin with non-sensitive, economically relevant sectors

MEAs, METI, MOTIE,
Ministry of Mines (India),
leading think tanks,
industry associations

(semiconductors, rare earths, clean energy, digital economy)
to avoid hesitation related to China.
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Phase Area Recommendations

- Launch a Trilateral Mineral Stockpiling Dialogue for lithium,
nickel, rare earths, gallium and graphite, aligning stockpile
thresholds and transparency norms.

- Develop India-Japan-Korea feasibility studies for mineral
processing and recycling in India.

- Align KABIL/IREL (India), JOGMEC (Japan), and KOMIR (Korea)
on shared projects.

Critical
Minerals

- Fast-track visas, joint certification and short-term placement
of Indian engineers in Japanese and Korean fabs.

- Define Trusted IP corridors with clear safeguards to reduce
risk aversion among Japanese and Korean corporations.

Semiconductors

- Pilot green shipbuilding cooperation for LNG, hydrogen
carriers and offshore wind vessels, pairing Indian yards with

Clean Energy & ) . .
Japanese design and Korean systems integration.

Shipbuildin
- s - Coordinate grid modernisation dialogues, focusing on
storage, transmission and standards alignment.
MEDIUM . ) ) . . .
TERM - Formalise a Trilateral Working Group Secretariat with rotating
(3-5 years) Political & leadership to mitigate leadership change risks.
-y . . Institutional - Develop sector-specific roadmaps with milestones, financing
Institutionalise lans and delivery benchmarks
& Scale P y '
- Launch co-financed mining and processing hubs in India and
third countries (Africa, Australia, Southeast Asia) supported by
Critical export credit and insurance.
Minerals - Expand urban mining and recycling clusters in India for EV

batteries and e-waste using Japanese and Korean
technologies.

- Establish joint design-fabrication-assembly ecosystems,

leveraging India's design talent and Japan-Korea fabrication
Semiconductors  expertise.

+ Anchor fabs near industrial clusters with guaranteed water,

power and logistics support.

- Align Al governance principles to enable joint R&D while
respecting Korea's compliance regime and Japan's voluntary
approach.

- Expand real-time sharing of cyber threat intelligence,
especially against state-sponsored attacks.

Al &
Cybersecurity

- Develop joint standards for green vessels, offshore wind
Shipbuilding & platforms and hydrogen logistics.
Clean Energy - Coordinate financing for grid upgrades, storage and EV
supply chains to reduce bottlenecks.
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Key Stakeholders

KABIL, IREL, JOGMEC,
KOMIR

METI, MeitY, ISM, fab
industry

JBIC, KEXIM, CSL, port
authorities

PM offices, foreign
ministries

JBIC, KEXIM, KABIL,
JOGMEC

ISM, METI, K-Chips
Secretariat

CERT-In, NISC, KISA, NITI
Aayog

POSCO, Samsung,
Mitsubishi, L&T, Adani;
national grid operators,
JBIC, KEXIM
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Phase Area Recommendations Key Stakeholders
LONG TERM - Transition from ad hoc coordination to a standing minilateral Cabinet-level
(5-10 years) Political & framework with defined scope and review mechanisms.

coordination bodies,

Strategic Strategic - Use the trilateral as a platform for third-country cooperation,
9 9 P y P QUAD partners

Convergence particularly in Africa and the Indo-Pacific.

- Build end-to-end resilient supply chains across minerals,

E ic & chips, clean energy and maritime technology to reduce Multilateral development
conomic
i overreliance on single suppliers. banks, standard-setting
Technological N ) . o L
- Position the trilateral as a rule-setter in green shipping, organisations

critical minerals ESG standards and trusted Al.

- Institutionalise labour mobility, joint degrees and PhD

. programmes to address demographic decline in Japan and Universities, research
Human Capital . ) ) ! !
& Legitimac Korea while absorbing India's workforce surplus. councils, standard-setting
E y - Embed academia into policymaking to ensure continuity organisations

beyond electoral cycles.

CONCLUSION

India, Japan, and South Korea emerge as essential middle powers in shaping the economic security in the Indo-Pacific.
All three of them stand as “consequential players” as together, they possess the economic, technological, security, and
institutional levers required to reshape supply chains, defense postures, and governance in the region. As technological
competition, supply-chain risks, and geoeconomic pressures intensify, reliance on a single superpower gradually
becomes unfeasible. Consequently, countries move toward a more networked and diversified form of cooperation,
blending their complementary industrial strengths with their comparative advantages. In this context, a trilateral
framework is necessary to pool complementary capabilities to enhance resilience, autonomy, and economic security.
Differences, rather than commonalities, are more significant and can be leveraged as complementary strengths when
combined. For instance, South Korea and Japan bring semiconductor and display technologies, as well as high-end
manufacturing know-how. India adds scale (large domestic markets, workforce capacity, and design and assembly
ecosystems).

Nonetheless, there are several challenges to the trilateral. Each of them has different priorities, with varying levels of
economic dependence on external powers. Additionally, institutional and coordination challenges can affect the pace
and scope of the cooperation. Furthermore, the domestic political environment and industrial capacity gaps can delay
the materialization of trilateral initiatives. To manage such constraints, countries must pursue calibrated and sector-
specific approaches.
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If planned effectively, a trilateral arrangement may generate shared gains in multiple domains for India, Japan, and
South Korea. For all of them, the opportunity provides a platform for diversifying supply chains, strengthening
technological resilience, and expanding industrial collaboration in critical minerals, semiconductors, Al clean energy,
and shipbuilding, among many other sectors. At a broader level, the trilateral cooperation can contribute to diversifying
regional production networks, safeguarding against external economic coercion, and reinforcing middle-power agency
to strengthen economic security in the Indo-Pacific.
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	EXECUTIVE SUMMARY
	The Indo-Pacific's technology architecture has a conspicuous gap: despite robust bilateral partnerships and convergent strategic interests, India, Japan, and South Korea have yet to establish a formalised trilateral framework for technology cooperation. This report argues that the moment to close that gap is now.
	The geopolitical imperatives are acute. Intensifying US-China rivalry has transformed semiconductors, artificial intelligence, and critical minerals from commercial assets into instruments of statecraft. China's weaponisation of economic interdependence, through export controls on gallium, graphite, and rare earths, has exposed the vulnerabilities of overreliance on a single supplier. Washington's turn toward high tariffs and strategic unpredictability under the second Trump administration has further complicated the security calculus for US allies Tokyo and Seoul. In this environment, middle-power cooperation is no longer an optional supplement to great-power alignment. It is a strategic necessity.
	India, Japan, and South Korea each embody a distinct but complementary profile within the global technology ecosystem. India contributes demographic scale, a deep engineering talent pool, and a rapidly expanding digital infrastructure. Japan brings precision manufacturing, advanced materials expertise, and decades of experience in international standard-setting. South Korea offers world-leading capabilities in semiconductors, electronics, and industrial production. These are not overlapping strengths. They are interlocking ones, forming the basis of a genuinely resilient trilateral architecture.
	The report identifies four priority sectors for structured cooperation:  Semiconductors, Artificial Intelligence and Cybersecurity; Critical Minerals; Shipbuilding; and Clean Energy. Across each, the three countries face shared vulnerabilities that trilateral cooperation is uniquely positioned to address. In semiconductors, India's design talent can offset the workforce constraints of Japan and South Korea. In critical minerals, aligning KABIL, JOGMEC, and KOMIR offers a credible counter to Chinese processing dominance. In shipbuilding, Indian yards, paired with Japanese design and Korean systems integration, can begin to contest China's near-total control of the global orderbook.
	The report also confronts real obstacles: historical mistrust between Tokyo and Seoul, Seoul's strategic ambiguity toward Beijing, and the absence of a formal institutional anchor. These are manageable, but only through deliberate institutional design, not goodwill alone. The report recommends a phased roadmap, moving from a Trilateral Track Task Force and think tank-led sectoral frameworks in the near term, toward a standing minilateral secretariat and co-financed supply chain infrastructure over the medium and long term.
	The India-Japan-South Korea trilateral is not a hedge against great-power competition. It is a durable contribution to a rules-based Indo-Pacific order, built by the region's leading democracies, on their own terms.
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	INTRODUCTION
	Tech-based cooperation among countries has increasingly become a question of economic security, as access to semiconductors, data infrastructure, and other critical technologies now shapes national power, strategic autonomy, and resilience. Securing the economy was first formalized at the 2023 G7 Summit in Hiroshima, where the leaders stated “Economic Resilience and Economic Security.”1 In the statement, the G7 countries prioritized fostering mutually beneficial partnerships to support resilient value chains, thereby setting a standard for middle powers to reduce risk to their economies.2 This marked a transition from viewing markets as politically neutral spaces to recognizing them as strategic domains within great-power competition, as reflected in China’s export controls and the US’s turn toward high tariffs under the second Trump administration.
	There are multiple forces that motivated this shift. First, the most important economic advantages are increasingly tied to a few key technologies (chips, AI, quantum, etc). Only a small number of countries dominate these arenas, prompting a global tech race. Second, countries deploy export controls, high reciprocal tariffs, screening, and sanctions as instruments of statecraft. Third, economic coercion by states highlights how economic interdependence can be weaponized for leverage.
	In the statement, the G7 countries prioritized fostering mutually beneficial partnerships to support resilient value chains, thereby setting a standard for middle powers to reduce risk to their economies.2 This marked a transition from viewing markets as politically neutral spaces to recognizing them as strategic domains within great-power competition, as reflected in China’s export controls and the US’s turn toward high tariffs under the second Trump administration.
	For instance, China curtailed the exports of critical minerals to Japan amid tensions over the Senkaku/Diaoyu Islands.3 Fourth, the reversal of globalization after the COVID-19 pandemic and the fragility of supply chains exposed the vulnerability of highly concentrated production networks. Finally, new technologies present security threats. For example, AI can be misused to launch cyberattacks.
	In response, many states started pursuing inward capacity building, including investments in R&D, scaled manufacturing, and critical infrastructure, while diversifying supply chains. These systemic responses are not devoid of great-power competition and distinct bilateral relationships. Essentially, the US-China competition has turned technology into a central arena of competition, with export controls, item screenings, and industrial policies, whose effects are felt differently across their partners. For instance, Japan and South Korea rely on the US for their security.
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	However, growing uncertainty in the regional security architecture, due to President Trump’s stance on sharing the burden of security with allies or withdrawing troops, has reinforced concerns about overdependence. Simultaneously, China’s strong economic and technological influence on both economies has created tensions of dual dependence. Against this backdrop, India emerges as an attractive partner due to its expanding market size and technological capabilities. India also has a relatively lower strategic vulnerability than both the US and China.
	Bilateral relationships among middle powers such as India, Japan, and South Korea have also matured into robust strategic partnerships. Their cooperation has expanded across a wide range of sectors, including critical and emerging technologies, supply chain resilience, digital innovation, maritime security, and clean energy. For example, in 2025, Cochin Shipyard Limited (CSL) signed a comprehensive MoU with South Korea’s HD Korea Shipbuilding & Offshore Engineering Co. Ltd. (KSOE). Similarly, India and Japan signed an MoU on Digital Partnership 2.0 to collaborate on digital public infrastructure, AI, IoT, and semiconductors. Both also signed an MoC to advance cooperation in mineral resources.4 However, despite recurring discussions and evident synergies, there is no formal, institutionalized trilateral mechanism linking these three Asian democracies. The absence is particularly striking given the existence of other institutionalized groupings, such as the Japan-Korea-China trilateral summits and the Japan-Korea-United States security dialogue.
	In this context, the cooperation among middle powers becomes an important variable. Middle powers occupy an intermediate position between great powers and small states in terms of material capabilities, influence, and status in the international system. They are not defined solely by size or economic strength, but by their foreign policy behaviour.5 They seek to stabilize and reinforce the existing international order, favour multilateralism and rules-based approaches, and act as facilitators in global governance. Such behaviour is the outcome of deliberate policy choices shaped by domestic capacity, geopolitical location, and external constraints.6
	Especially in a “milieu of uncertainty” due to Chinese economic coercion and Trump 2.0 transactionalism, a technology cooperation framework among India, Japan, and South Korea can preserve strategic autonomy and provide economic security.  Each embodies a behavioural conception of middle power diplomacy, yet in distinct ways. Each possesses distinct characteristics within the global technology ecosystem. India contributes to the scale of

	Middle powers... are not defined solely by size or economic strength but by their foreign policy behaviour. They seek to stabilize and reinforce the existing international order, favour multilateralism and rules-based approaches, and act as facilitators in global governance. Such behaviour is the outcome of deliberate policy choices.
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	human capital and the digital economy. Japan brings advanced manufacturing capabilities, precision technologies, and experience in international standard-setting. South Korea offers world-leading expertise in semiconductors, electronics, and industrial production. These complementary strengths create the basis for cooperation that enhances resilience without diluting competitiveness.
	This report highlights that the lack of a formal trilateral framework among India, Japan, and South Korea is a gap in the Indo-Pacific’s evolving economic and security architecture. It argues that a tech cooperation among the three can provide a middle path between dependence on great-power leadership and self-reliance. The report also addresses questions such as why no formalized mechanism has emerged among the three countries, despite strong bilateral ties. Which sectors offer the greatest potential for trilateral cooperation? And how can trilateral cooperation help mitigate risks arising from unpredictable shifts in global trade?
	The report is organized into four sections. Section I conceptualises middle power diplomacy and minilateralism. Section II provides the geopolitical context, including China’s dominance in manufacturing and technology, and US policy uncertainty. Section III presents an overview of the complementarities of India, Japan, and South Korea. Finally, section IV lists potential challenges and also suggests policy recommendations.
	India, Japan, and South Korea share similar middle power traits but are shaped by distinct historical experiences, structural constraints, and priorities.
	Japan’s middle-power diplomacy has evolved as a pragmatic response to structural constraints imposed after 1945 and to the shifting balance of power in Asia. Constrained by a constitutional prohibition on the use of military force as a primary diplomatic tool, Japan recalibrated its foreign policy toward economic statecraft, multilateralism, and institution-building.7 Over time, Japan translated its expanding economic strength into regional diplomacy. The Fukuda Doctrine marked a turning point by emphasising non-military engagement, mutual trust, and partnership with Southeast Asia.8 In the 21st century, the intensifying US-China rivalry has forced Japan to adapt its middle-power diplomacy to a more contested strategic environment. Thus, Tokyo’s response has been a hybrid approach combining hedging and engagement. While reinforcing the US-Japan alliance as the core of its security posture, Japan has simultaneously expanded partnerships with other middle powers through minilateral frameworks such as the Quad and regional trade architectures, such as the Comprehensive and Progressive Agreement for Trans-Pacific Partnership (CPTPP).

	SECTION I: MIDDLE POWERS AND MINILATERALISM: INDIA, JAPAN, AND SOUTH KOREA
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	South Korea’s middle power identity began to crystallize in the early 1990s, particularly under the Kim Young-sam administration, when Seoul’s foreign policy discourse shifted toward internationalism, multilateralism, and global engagement.9 Seoul has since pursued a normatively driven and institution-centred diplomacy, actively participating in global and regional forums such as the G20, ASEAN-led mechanisms (ASEAN Plus Three, ARF, ADMM-Plus, EAS), APEC, the UN, and issue-specific initiatives on development effectiveness, nuclear security, and non-proliferation. Most importantly, it aims to carefully manage constraints arising from its security dependence on the US and its economic interdependence with China.
	than obstruct it. Japan and South Korea, as US allies, seek to diversify partnerships and build trusted supply chains to mitigate risks arising from deep economic dependence on China. India seeks technological and economic partners to accelerate domestic capacity, diversify risk, and sustain multilateralism. Against this backdrop, the logic of a minilateral becomes relevant as minilaterals are not ideologically uniform but rather interest-driven and situational, allowing middle powers to pursue selective cooperation without shared grand visions.13 Minilaterals allow states to work together on specific issues without requiring convergence on a shared grand strategy. They are not “geared to addressing global challenges given their focus on a limited agenda, narrow geographical scope, and interest in issues that align with the shared interests of their partners.”14
	India, by contrast, occupies a distinctive position among middle powers.10 Prof. C Raja Mohan argues that “India’s fast-growing economy and expanding comprehensive national power make it more than a middle power.”11 With a distinctive position in the international system, nuclear weapons, an aggregate GDP approaching $4 trillion, and sustained growth of 6%-7%, India’s material capabilities give it global salience. However, its low per capita income, large population, and unfinished nation-building tasks continue to constrain its great-power ambitions. Such a structural gap between aggregate power and domestic capacity shapes India’s foreign policy choices.12 India’s middle-power behaviour reflects strategic autonomy stemming from non-alignment and an aversion to external interference, alongside selective alignment driven by its geopolitical rivalry with China and its economic partnership with the US.
	Despite divergent historical trajectories and strategic priorities, India, Japan, and South Korea converge on the need for selective, issue-based cooperation in an uncertain and contested geopolitical environment. Their differences create incentives to form a minilateral framework rather

	India, by contrast, occupies a distinctive position among middle powers. Prof. C Raja Mohan argues that “India’s fast-growing economy and expanding comprehensive national power make it more than a middle power.” With a distinctive position in the international system, nuclear weapons, an aggregate GDP approaching $4 trillion, and sustained growth of 6%-7%, India’s material capabilities give it global salience.
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	For India, minilateral are pathways to multipolarity and reformed multilateralism. For Japan, there is a mechanism to reinforce norms and trusted supply chains. For South Korea, they are tools to avoid binary choices in a polarised Indo-Pacific. In this way, minilateralism provides a flexible architecture to accommodate their differences.

	SECTION II: GEOPOLITICAL CONTEXT
	Tech sovereignty, which has become a top priority for governments worldwide, is about “maintaining control over the foundational tech stack that underpins modern economies, from semiconductors to 5G networks.”15 Control over critical technologies like semiconductors, AI systems, cloud infrastructure, and data governance shapes a country’s ability to protect sensitive sectors, including defense, finance, energy, and public health. Recent shocks, from pandemic-era chip shortages to Russia’s invasion of Ukraine, have exposed the vulnerabilities of overreliance on global supply chains. For instance, the recent AI agreement16 between the US and the UAE enables the UAE to accelerate its ambitions to become an AI hub by providing access to advanced Nvidia chips. However, it also raises concerns in Washington about offshoring critical technologies to China, given the UAE’s close economic ties with China (its largest trading partner).
	At the same time, the pursuit of tech sovereignty cannot be equated with isolation or digital protectionism. Modern technology ecosystems are deeply interdependent, spanning human capital, research institutions, supply chains, and regulatory frameworks. Even advanced economies struggle to achieve full self-sufficiency, given the high costs and complexity of semiconductor manufacturing and the dominance of a few global firms.17 As a result, strategic autonomy increasingly depends on trusted international partnerships alongside strong domestic innovation systems.
	The pursuit of tech sovereignty cannot be equated with isolation or digital protectionism. Modern technology ecosystems are deeply interdependent, spanning human capital, research institutions, supply chains, and regulatory frameworks. Even advanced economies struggle to achieve full self-sufficiency, given the high costs and complexity of semiconductor manufacturing and the dominance of a few global firms. As a result, strategic autonomy increasingly depends on trusted international partnerships alongside strong domestic innovation systems.
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	China’s Rising Tech Dominance and  Weaponization of Interdependence
	China’s current technological breakthroughs highlight a structural shift in the global innovation landscape, challenging long-held assumptions about Western technological primacy. At the core of Beijing’s approach is the concept of “New Quality Productive Forces,” which emphasizes integrating emerging technologies such as AI, automation, green energy, and advanced manufacturing to enhance productivity while retaining China’s manufacturing base.18
	Rare earth minerals, comprising 17 elements such as lanthanides, scandium, and yttrium, are foundational to both civilian and military technologies.19 Since the 1980s, China has come to dominate the industry due to lower costs, laxer environmental standards, and decades of government support. As per the report by Reuters, “China accounts for about 60% of global mine production and 90% or more of refined production and rare earth magnet output.”20 In 2025, China tightened export restrictions on rare earth elements, which forced exporters to apply for licences.21 Earlier in 2025, export controls caused shortages of rare-earth magnets, leading car plants around the world to pause operations. A similar pattern is visible in the semiconductor industry. Often described as the “new oil,” semiconductors are crucial for “driving technological innovation and global competitiveness” in sectors like electronics, automotive,
	telecommunications, and beyond.22 In 2024, China established a $48 billion investment fund for its semiconductor sector to reduce dependence on foreign suppliers. China has also “surpassed South Korea in foundational capabilities across nearly all semiconductor technology areas, including the memory sector,” where South Korean firms like Samsung and SK Hynix have traditionally been global leaders.23 Also, China has moved beyond imitation to ecosystem leadership. By April 2025, its core AI industry was valued at nearly $83.45 billion, supported by over 400 specialised firms and more than 1.5 million AI patent applications, around 40% of the global total.24 Apart from AI, China’s dominance extends into energy and industrial technologies. BloombergNEF’s 2025 Global Lithium-Ion Battery Supply Chain Ranking ranks China first for its superior infrastructure, low electricity costs, and concentration of refining and manufacturing capacity across the battery value chain.25 China’s AI battery advantage is reinforced by its early and aggressive move into next-generation clean fuels. China now hosts three times as many commercial-scale clean industrial projects as the US, including large-scale green ammonia and methanol plants backed by low-cost, state-backed renewable financing and coordinated industrial planning.26

	China has moved beyond imitation to ecosystem leadership. By April 2025, its core AI industry was valued at nearly $83.45 billion, supported by over 400 specialised firms and more than 1.5 million AI patent applications, around 40% of the global total. Apart from AI, China’s dominance extends into energy and industrial technologies.
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	China’s technological ascent has direct implications for tech sovereignty, increasingly understood as a strategic imperative rather than an economic preference. The concentration of critical minerals processing, manufacturing capacity, and technology diffusion within China exposes vulnerabilities in global supply chains. Robert Atkinson writes that if China leads innovation, then the outcome could be “potentially catastrophic.”31 China will become self-sufficient in advanced industries, which would lessen the value of US trade sanctions, including export controls. China would gain the upper hand by threatening to cut off supplies of essential goods to nations that do not comply with its wishes.
	The first China Shock, triggered by Beijing’s accession to the WTO in 2001, reshaped global manufacturing through low-cost labor and export-led growth, hollowing out industrial bases across the West. Two decades later, a more consequential transformation is underway. Toys, textiles, or furniture no longer drive China shock 2.0, but by technologically intensive areas such as electric vehicles, lithium-ion batteries, solar panels, semiconductors, and advanced manufacturing equipment.

	China’s technological ascent has direct implications for tech sovereignty, increasingly understood as a strategic imperative rather than an economic preference. The concentration of critical minerals processing, manufacturing capacity, and technology diffusion within China exposes vulnerabilities in global supply chains.
	Unlike the earlier phase, this shock intersects with what scholars describe as the weaponization of interdependence. China’s centrality within global production networks enables it to shape market access, pricing, and technological pathways, generating asymmetric dependencies. China dominates 85-90% of the global solar module market, 60% of electric vehicle battery manufacturing, 70% of lithium processing capacity, 70% of the civilian drone market, and 80% of rare-earth element refining.32 This gives Beijing structural leverage over downstream industries worldwide.  China’s overwhelming scale further amplifies these dynamics. Its factory output in sectors such as EVs and renewable energy equipment now exceeds that of the US, Germany, Japan, South Korea, and the United Kingdom.33 China Shock 2.0 thus poses a deeper challenge than its predecessor. It threatens not only employment and industrial competitiveness, but also technological leadership and national security. As competition increasingly centers on semiconductors, AI, clean energy, and dual-use technologies, China's concentration of production capacity heightens vulnerabilities for other states. This has prompted a growing push for de-risking, supply chain diversification, and industrial policy response across the US, Europe, and Asia.
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	China’s Economic Coercion in Practice
	According to the Mercator Institute for China Studies, “China engages in 123 cases of economic coercion worldwide between February 2010 and March 2022.”34 India, Japan, and South Korea have also been victims of China’s coercive economic measures. In many cases, China weaponized its concentrated control over critical resources for diplomatic spats, treating them as strategic assets rather than commercial goods.
	In 2010, Beijing abruptly halted exports of rare earth elements to Tokyo amid a diplomatic dispute over the detention of a Chinese fishing trawler captain. China already dominates global supply, mining about 93% of rare earths and supplying more than 99% of some key elements.35 Thus, the embargo instantly threatened supply chains for technologies ranging from hybrid-car motors and wind turbine components to solar-panel glass to military systems (guidance motors, rangefinders, sonar, etc.).
	The most emblematic case was China’s retaliation against South Korea following Seoul’s decision to deploy the US-made THAAD missile defence system in 2016. The Lotte Group, which provided land for the THAAD site, bore the brunt of Beijing’s response. Chinese authorities imposed regulatory suspensions and inspections on Lotte's retail operations, resulting in massive losses of over $0.86 billion and the eventual exit of its department store business from China by 2018.36

	Beijing has continued to weaponize economic interdependence through targeted coercion, including restricting the movements of Chinese engineers critical to India’s electronics manufacturing, delaying fertilizer exports on which India’s agriculture heavily depends, and slowing shipments of rare earths vital to India’s EVs and automotive sectors.
	Beijing has continued to weaponize economic interdependence through targeted coercion, including restricting the movements of Chinese engineers critical to India’s electronics manufacturing, delaying fertilizer exports on which India’s agriculture heavily depends, and slowing shipments of rare earths vital to India’s EVs and automotive sectors.37 Simultaneously, China’s diplomatic, military, and intelligence backing of Pakistan during the May 2025 India-Pakistan conflict underscores Beijing’s reliance on proxy strategies to constrain India. Taken together, these actions show that China views India through a competitive lens, seeking to curb its industrial rise despite diplomatic engagement. For New Delhi, this reinforces the need to diversify supply chains to safeguard strategic autonomy.
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	U.S. Policy Uncertainty
	Under the Biden administration, Washington pursued a strategy of de-risking rather than decoupling, building resilient, trusted supply chains with allies (friend-shoring) and mobilizing massive domestic support for the CHIPS and Science Act.38  The US proposed a Chip 4 Alliance to institutionalize cooperation among the most indispensable nodes of the global semiconductor ecosystem. In the alliance, the US aimed at bringing advanced chip design and electronic design automation software, Taiwan (led by TSMC) offered advanced logic chip fabrication, South Korea intended to help with memory semiconductors and foundry services, and Japan, with critical upstream inputs such as semiconductor materials, precision manufacturing equipment, and components. By grouping these, Biden sought to reduce strategic vulnerabilities and diversify supply chains away from China.
	However, the second Trump administration replaced multilateral de-risking with blunt economic nationalism and aggressive onshoring. Large, tariff-led measures and sudden trade actions have raised the costs and uncertainty of cross-border production, even as Washington continues to emphasize maintaining a domestic high-tech advantage. The result is a mixed signal for partners: on one hand, the US is doubling down on domestic capacity and export controls; on the other, it is using tariffs and unilateral measures that push allies and partners to hedge or diversify away from the US. In April 2025, the White House circulated a chart listing elevated tariff rates for India (26%), Japan (24%), and South Korea (25%), among others.39  This signaled that even longstanding allies could no longer assume stable economic relations with the United States. Partners began to ponder how to replace the economic guarantees and access to technology that the US was now less likely to provide.
	In May 2022, President Biden and Prime Minister Modi launched the US-iCET partnership to deepen high-tech cooperation in semiconductors, AI, quantum, and related areas.40 Later, under President Trump, the iCET initiative was changed into Transforming Relations Utilising Strategic Technologies (TRUST) in 2025. However, Trump’s transactional politics overshadow the foundations of India-US relations. In August 2025, the US administration moved to double tariffs on many Indian imports to 50% in response to New Delhi’s purchases of discounted Russian oil.41
	Trump’s transactionalism and unpredictability were also prevalent among the US’s traditional allies. With South Korea, Trump sought42 to reduce the US military presence on Korean soil.43

	The second Trump administration replaced multilateral de-risking with blunt economic nationalism and aggressive onshoring... The result is a mixed signal for partners: the US is doubling down on domestic capacity and export controls; & using tariffs and unilateral measures that push allies and partners to hedge or diversify away from the US.
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	In September 2025, South Korea felt ‘betrayed’ after the US immigration authorities conducted a raid on a Hyundai-LG battery factory in Georgia that “ensnared hundreds of South Korean workers.”44 The authorities detained South Koreans with handcuffs and chains around their ankles. Many South Koreans began to doubt if the US really considered them as an ally. Simultaneously, Japan has expressed disappointment that the US did not support Prime Minister Sanae Takaichi during a row with Beijing over Taiwan. PM Takaichi stated that “Chinese armed intervention against Taiwan would be an ‘existential threat’ to Japan, which could require a response from Japan’s self-defense forces.”45 In response, China acted aggressively on the economic and cultural fronts. Also, Japan felt “less assured when [President Trump] asked PM Takaichi not to “provoke” Beijing.”46
	Both South Korea and Japan were already unhappy with Trump’s demand for $350 billion47 and $550 billion investments, respectively.48 Both later reached a trade deal with the US, which will reduce tariffs to 15%.

	U.S. Regulating Tech
	In general, the US has begun to treat advanced technology as a strategic asset instead of a shared resource.  Recently, the US policies on tech have shifted from open technology sharing to tighter strategic control. The 2026 semiconductor proclamation49 framed chips, AI hardware, and semiconductor manufacturing equipment as essential to military strength, critical infrastructure, and industrial reliance, justifying tariffs, supply chain reshoring, and stricter export controls. This also builds on former President Joe Biden’s “Framework for Artificial Intelligence Diffusion,” which created a tiered system of access. It only provided unrestricted access to close allies such as Japan and South Korea, while countries like India faced security-related limits.50
	In Japan’s and South Korea’s cases, the US deployed tariffs as a bargaining instrument to renegotiate the terms of technological and economic cooperation. Elevated tariffs created urgency in Tokyo and Seoul, pushing both to propose investments in the US’s critical sectors, after which Washington offered calibrated tariff reductions with controlled technology sharing. The US-Japan Trade deal brought tariffs from 24% to 15% after Japan agreed to

	In Japan’s and South Korea’s cases, the US deployed tariffs as a bargaining instrument to renegotiate the terms of technological and economic cooperation. Elevated tariffs created urgency in Tokyo and Seoul, pushing both to propose investments in the US’s critical sectors, after which Washington offered calibrated tariff reductions with controlled technology sharing.
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	invest $550 billion in American industries. Both also signed a cooperation on critical minerals.51 Similarly, under the 2025 US-ROK trade deal, President Trump agreed to cut American import duties on South Korean products from 25% to 15%, while Seoul committed to invest $350 billion in the American shipbuilding industry. Washington also approved South Korea’s pursuit of (conventionally-armed) nuclear-powered submarines (SSNs) and agreed to cooperate on fuel-sourcing pathways.52

	SECTION III: BRINGING TOGETHER INDIA, JAPAN, AND SOUTH KOREA
	Until now, there has been no single, shared, urgent strategic driver or political leadership to push for summit-level institution-building. India’s more balanced Indo-Pacific stance and Japan-Korea historical tension create divergent threat perceptions and weak, uneven domestic incentives for trilateral architecture.53 Also, cooperation on chip, critical minerals, and supply chain largely flowed through US-led or bilateral friend-shoring incentives and ad hoc working groups (such as Chip 4 alliance, Pax Silica, iCET/TRUST initiative, US-India-ROK Trilateral Technology initiative), reducing the immediate institutional case for a separate India-Japan-South Korea framework.54
	However, the growing risk of China Shock 2.0, combined with Washington’s shift from coalition-based friend-shoring to increasingly unilateral onshoring, is eroding the reliability of these arrangements and making regionally anchored, issue-specific Asian minilaterals (technology supply pacts, chip cluster cooperation, critical-minerals partnerships) more attractive.
	The proposal of an India-Japan-South Korea trilateral framework reflects a convergence of strategic interests among three major Indo-Pacific stakeholders navigating an increasingly volatile regional order. As middle powers with deep economic integration and growing security responsibilities, all three face heightened vulnerabilities arising from geopolitical competition, supply chain disruptions, and coercive economic practices.
	A key enabling factor is the recalibration of Japan-South Korea relations, especially under President Yoon Suk-yeol (now impeached). Under Yoon, Seoul’s “future-oriented” approach, including resolving the forced labor dispute and resuming high-level dialogues, unlocked space for functional cooperation on economic security, technology protection, and regional deterrence. The lifting of Japan’s export controls on critical semiconductor materials and the revival of shuttle diplomacy directly strengthened trilateral potential, particularly in managing supply chain resilience and sensitive technologies, where Japan and South Korea lead.55 The urgency to engage with Japan was also reflected in the new Lee administration. In 2025, the newly inaugurated South Korean president, Lee Jae Myung, prioritized visiting Japan over the United States.56
	Although geographically isolated from both Japan and South Korea, India’s role in the trilateral would be complementary. India’s Look East Policy, initiated in 1992, was designed to deepen engagement with Southeast Asia by boosting trade, investment, and economic cooperation. In the post-liberation phase, this catalyzed into deeper
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	engagement with key East Asian economies, particularly Japan and South Korea, laying the groundwork for today’s Special Strategic Partnerships.57 South Korea’s Indo-Pacific Strategy identifies India as a leading regional partner,58 while Japan views India as indispensable to its Free and Open Indo-Pacific vision. India brings scale, market depth, maritime reach, and growing technological capabilities, especially in IT, space, and advanced manufacturing. Bilateral mechanisms such as the India-ROK Special Strategic Partnership, the India-Japan Special Strategic and Global Partnership, CEPA frameworks, and sectoral dialogues on defense, infrastructure, and supply chains provide a strong institutional base for layering trilateral cooperation.
	The idea of trilateral cooperation among India, Japan, and South Korea emerged in 2012, when think tanks from the three countries convened a trilateral dialogue in New Delhi, involving IDSA, KNDA, and the Tokyo Foundation.59 Through Track 2, the dialogue reflected growing convergence in strategic outlooks, particularly on maritime security, regional order, and China’s rising influence. It also underscored that early recognition of overlapping bilateral ties could be leveraged to form a minilateral format without formal alliances. Almost a decade later, External Affairs Minister S. Jaishankar’s back-to-back visits to Seoul and Tokyo in 2024 highlighted India’s intent to align its Indo-Pacific partnerships more closely.60 Now, amid growing uncertainty and the risk of economic coercion, a trilateral technology partnership is more essential than ever.
	The following table shows a focused bilateral push with both Japan and South Korea across semiconductors, AI/digital, displays, defense R&D, and wider S&T cooperation.

	The idea of trilateral cooperation among India, Japan, and South Korea emerged in 2012, when think tanks from the three countries convened a trilateral dialogue in New Delhi, involving IDSA, KNDA, and the Tokyo Foundation.59 Through Track 2, the dialogue reflected growing convergence in strategic outlooks, particularly on maritime security, regional order, and China’s rising influence.
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	India’s tech agreements with Japan and South Korea

	Framing a Trilateral Framework
	The strongest glue for the framework is the alignment of the three nations' interests: India needs technology and capital, while Japan and South Korea need markets, manufacturing bases, and human resources. The India-Japan-Korea trilateral represents a form of “cooperative balancing,” securing against geopolitical uncertainties.61 Unlike military alliances such as NATO, cooperative balancing focuses on economic insulation, norm-setting, and institutional thickness.
	Economic insulation reduces exposure to Chinese economic coercion by building alternative supply chains for critical technologies and resources.62 Norm setting establishes transparent standards for digital governance, infrastructure financing, and green energy to counter the opaque practices associated with the BRI.63 Lastly, institutional thickness
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	provides layers of diplomatic engagement that make the regional order more resilient to shocks, such as a US withdrawal or a Chinese blockade.64
	India-Japan-Korea trilateral cooperation can be organized around four pillars: Semiconductor Value Chain, Critical Minerals, Clean Energy, and Shipbuilding.
	Japan and South Korea represent two distinct yet complementary models within the global semiconductor ecosystem. Japan, once the world’s leading semiconductor power in the 1980s, has since ceded dominance in chip fabrication but retains an unrivalled position in upstream segments such as semiconductor equipment, materials, and precision manufacturing.65 Its near-monopoly in critical inputs, including photoresists, silicon wafers, EUV-related equipment, and advanced materials, makes Japan indispensable to the global chip supply chain.
	South Korea, by contrast, has emerged as a manufacturing heavyweight, particularly in memory semiconductors, where it dominates global DRAM and NAND markets, and plays a significant role in advanced front-end fabrication and foundry services. While Japan anchors the supply chain through materials and tools, South Korea drives scale and production, especially in memory and logic manufacturing, making the two economically structurally interdependent rather than competitive.66
	Pillar I: Managing the Semiconductors, AI, and Cybersecurity Value Chain

	Unlike Japan and South Korea, which are technologically mature but demographically constrained, India is still in the early stages of building semiconductor manufacturing capacity. Although India is not yet a major node in global semiconductor value chains, its large and growing working-age population offers a critical comparative advantage.
	India enters this landscape from a fundamentally different position. Unlike Japan and South Korea, which are technologically mature but demographically constrained, India is still in the early stages of building semiconductor manufacturing capacity. Although India is not yet a major node in global semiconductor value chains, its large and growing working-age population offers a critical comparative advantage at a time when Japan and South Korea face acute labor shortages due to ageing societies and declining fertility rates.67 This asymmetry creates a strong rationale for trilateral cooperation, in which Japan’s materials and equipment expertise and South Korea’s manufacturing capabilities can be complemented by India’s labor pool, market scale, and emerging ambitions in fabrication.
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	Mapping the Complementarities68
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	Securing Digital Infrastructure with AI & Cybersecurity
	India, South Korea, and Japan represent three complementary nodes in AI and cybersecurity resilience. India commands a talent pool of 1.2 billion internet users, 200,000+ AI-literate professionals, and $110 million USD (approx.) in national AI investment.69 However, India lacks advanced semiconductor infrastructure and post-quantum cryptography capabilities.70 Japan provides ethical AI governance frameworks (the Hiroshima AI Process),71 systems integration expertise, and research in quantum-resistant cryptography. But Japan suffers from severe workforce shortages and a cultural reluctance to the rapid adoption of security technology. South Korea is a semiconductor powerhouse with the third-largest number of global AI patents72 and $2.76 billion in private AI investment.73 Yet it faces institutional gaps, such as the AI Basic Act, which excludes national defense, leading to regulatory fragmentation.74
	Threat Landscape
	The Indo-Pacific faces synchronized AI-amplified cyber threats. North Korean state-sponsored actors (APT45)75 conduct 1.3 million cyberattacks daily in South Korea alone,76 increasingly using AI for automated reconnaissance, deepfake-enabled infiltration, and polymorphic malware. In 2019, a North Korean hacker group hacked India’s Kundakulam nuclear power plant.77 In 2024, North Korean hackers stole $308 million in cryptocurrency from DMM Bitcoin, a Japan-based cryptocurrency exchange. The company, unable to recover from the hack, ceased operation in December 2024.78 In 2025, North Korea stole $2 billion in cryptocurrency to fund nuclear weapons programs.79 Also, during the May 2025 conflict between India and Pakistan, Pakistan-linked state actors deployed 1.5 million cyberattacks on India with 150 successful breaches targeting defense personnel via Crimson RAT malware.80

	AI and Cybersecurity Comparison among India, Japan, and South Korea
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	Pillar II: Looking for Critical Minerals
	India, Japan, and South Korea, or “The Buyers Club,” depend on other countries for their critical minerals needs.
	South Korea is the world’s leading producer of EV batteries. It is existentially dependent on imported lithium and precursors, heavily sourced from Chinese refineries. China provides “96.6% of Korea’s precursor cathode materials, 93.7% of its synthetic graphite, and 80.4% of its lithium hydroxide.”81 South Korea’s critical minerals strategy is explicitly geared toward securing a stable feedstock for its high-tech industries. Seoul has prioritized 33 critical minerals,82 flagging 10 as strategic for sectors such as EVs and batteries, set a target to cut import dependence to 50% by 2030, and is expanding physical stockpiles alongside an eight-day rapid-response distribution system to blunt supply shocks.83 The state combines demand-side measures (public loans, insurance, tax benefits, and other financial support for private overseas mining ventures) with supply-side innovation in substitute materials, recycling and reuse, and institutional backing for domestic processing. This reflects South Korea’s structural constraint of limited domestic resources, which Seoul emphasizes by emphasizing import risk mitigation.
	Following China's 2010 rare-earth embargo, Japan pioneered diversification strategies through JOGMEC (Japan Organization for Metals and Energy Security), but it remains vulnerable in midstream processing.84 Japan’s critical minerals strategy is shaped by past supply shocks and thus emphasizes resilience through diversification, domestic capacity building, and international partnerships. Institutional measures center on empowering JOGMEC to invest directly in overseas mines and offtake arrangements, building strategic stockpiles, and using public-private financial tools to help Japanese firms acquire upstream assets. Domestically, Tokyo is accelerating the development of recycling and substitution technologies, promoting processing and separation capabilities, and exploring seabed and other non-traditional resources.85 Japan seeks to reduce concentration risk while retaining openness to trusted partners.
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	Comparison of Korea and Japan’s Import Dependence by Critical Mineral Resources (2023)87
	India’s National Critical Mineral Mission (NCMM) sets out a comprehensive, supply-security-oriented strategy that links intensified domestic exploration, overseas asset acquisition, value-chain development, and circularity. Key pillars include 1,200 GSI exploration projects between 2024-25 and 2030-32; facilitation of roughly 26 PSU and 24 private foreign mining ventures; the creation of mineral processing parks and three Centres of Excellence; and explicit targets for recycling, patenting, and skilling.88 NCMM is pragmatic and forward-looking, attempting to convert India’s geological limitations into strategic gains through upstream deals, downstream processing capacity, and recycling.
	India has also identified 30 critical minerals and established KABIL (Khanij Bidesh India Ltd)90 to acquire overseas assets. KABIL is seeking to collaborate with overseas partners to achieve shared goals in critical minerals market security.91

	India’s reliance on other countries for Critical Minerals (2020)89
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	Critical Minerals on India, Japan,92 and Korea’s Lists (As of June 2025)93

	Pillar III: Powering Economy with Clean Energy
	Clean energy strengthens both energy and economic security by reducing dependence on imported fuels, stabilizing long-term energy costs, decentralizing supply, and creating domestic jobs and industries. Producing power from domestic solar, wind, hydro, and biomass reduces exposure to volatile global fuel markets (e.g., the 2022 Energy crisis due to the Russia-Ukraine War)94 and geopolitical supply shocks, making the national energy system less vulnerable to international crises.95
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	Because solar and wind have very low operating costs once built, they help lock in predictable power prices and reduce price shocks for households and industry compared with fossil fuels.96 Batteries, pumped hydro, and green hydrogen add storage and flexibility to intermittent renewables, enabling them to reliably meet demand over hours, days, or seasons, further strengthening supply resilience.97
	Economically, the renewables transition creates manufacturing, construction, operations, and maintenance jobs and builds local supply chains for panels, turbines, batteries, and electrolysers, keeping investment and wages inside the country while opening new export opportunities in green technologies and fuels.98
	India’s large solar and wind resource base, along with its National Green Hydrogen Mission, provides a practical route to improve energy security by replacing imported fuels with domestically produced clean electricity and hydrogen.99 Japan’s limited domestic fossil resources make energy security a central concern. Scaling offshore wind, improving grid flexibility, and using hydrogen and ammonia as low-carbon fuels are core parts of Japan’s Green Growth Strategy and recent hydrogen policies.100 South Korea’s industrial structure makes cheap, reliable power and low-carbon feedstocks essential for competitiveness. The national hydrogen roadmap and recent energy plans focus on expanding renewables, offshore wind, storage, and hydrogen to reduce reliance on fuel imports, support the decarbonization of heavy industry, and foster new domestic supply chains for electrolysers and batteries.101

	Clean Energy Comparison: India, Japan, and South Korea
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	Clean energy is inseparable from industrial competitiveness, trade balances, and supply chain power. As shown below, China’s dominance in clean energy manufacturing has resulted in nearly USD 1 trillion in exports since 2018, spanning batteries, solar components, EVs, wind systems, grid equipment, and heating and cooling technologies. Batteries have emerged as the single largest export category, followed by solar components and EVs, underscoring China’s central role across the clean-tech value chain rather than in power generation alone.
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	Pillar IV: Sailing the Shipbuilding Industry
	India’s shipbuilding ambitions are now anchored in both domestic cluster-building and strategic engagement with powerhouse partners such as Japan and South Korea. Under Maritime Vision 2030 and Amrit Kaal Maritime Vision 2047, New Delhi aims to boost indigenous shipbuilding capacity and increase India’s share in global ship output, with targets to enter the top 10 by 2030 and top 5 by 2047. The central government has announced a comprehensive support framework, including the Maritime Development Fund, totalling $9 billion. Coastal states are also active, with clusters planned across Maharashtra, Andhra Pradesh, Gujarat, Odisha, Kerala, and others.102
	However, India’s shipbuilding sector trails global leaders by a wide margin. China overtook Japan in ship output by 2008 and South Korea by 2010, realizing expansion goals years ahead of schedule and steadily capturing the largest share of global orders and deliveries.103
	To accelerate this transformation, India has pursued bilateral industrial partnerships with Japan and South Korea. In 2024-25, Cochin Shipyard Ltd (CSL) signed a strategic MoU with South Korea’s HD Korea Shipbuilding & Offshore Engineering (KSOR) to share technical expertise, workforce skilling, and jointly pursue shipbuilding and repair projects.104 Japanese firms are also exploring ties, with Mitsui O.S.K. Lines (MOL) and others examining investments and joint ventures in Indian yards, aligning with India’s broader infrastructure push.105
	These partnerships make economic and strategic sense for all parties. India benefits from technology transfer, quality standards, and foreign investment that help its coastal clusters become globally competitive. Japan and South Korea secure new markets and production bases, helping diversify their industrial footprints.
	Largest Shipbuilding Countries in the World (2024)
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	Shipbuilding Clusters planned in India
	Shipbuilding Tech Comparison (2025)
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	SECTION IV: CHALLENGES AND POLICY RECOMMENDATIONS
	Key Challenges
	Several constraints shape the design of trilateral cooperation, including political, institutional, and capacity-related issues.
	Political challenges include membership size, agenda trade-offs, changes in domestic politics, and historical mistrust. While minilaterals often facilitate trust-building, challenges arise when members face commitment issues. For example, past efforts, such as the first Quad (US-Japan-India-Australia), lost momentum in 2007 due to changes in political leadership.106 As changes in government or priorities can derail progress, institutional backing and long-term frameworks are required to maintain consistency. Furthermore, historical issues between Japan and South Korea (trade disputes, comfort women, colonial trauma) have long strained their relations, complicating confidence-building needed for trilateral cooperation.107 Lastly, Seoul often hedges between China and the US, which may occasionally change the scope and clarity of its engagement in trilateral settings.108
	Operationally, the flexible and informal nature of minilaterals may serve as both an advantage and a limitation. While minilaterals involve issue-based cooperation, the absence of formal institutional structures may impact continuity and coordination.109 Moreover, the disconnect between academia and bureaucracy complicates operationalization. Policy is often shaped by bureaucrats rather than academic networks. The lack of institutional academic teams (joint research cells or think tanks embedded within governments) weakens continuity and technical depth.110
	Divergences in strategic priorities and threat perception may further erode cooperation. Without clearly defined goals and objectives, trilateral cooperation may become reactive, convening only when prompted by crises. Also, Tokyo and New Delhi may prioritize balancing China, whereas Seoul’s economic ties to Beijing can temper its public stance, leading to misalignment in threat priorities.111
	Finally, differences in industrial capacity, resource availability, and coordination may affect the pace of implementation.112 Participation in multiple regional and functional groupings, such as QUAD, BIMSTEC, and IPEF, can stretch diplomatic bandwidth.113
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	Sector-Specific Challenges
	To move from dialogue to delivery, the trilateral can consider the following points:
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	Sector-Specific Challenges
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	Sector-Specific Challenges

	CONCLUSION
	India, Japan, and South Korea emerge as essential middle powers in shaping the economic security in the Indo-Pacific. All three of them stand as “consequential players” as together, they possess the economic, technological, security, and institutional levers required to reshape supply chains, defense postures, and governance in the region. As technological competition, supply-chain risks, and geoeconomic pressures intensify, reliance on a single superpower gradually becomes unfeasible. Consequently, countries move toward a more networked and diversified form of cooperation, blending their complementary industrial strengths with their comparative advantages. In this context, a trilateral framework is necessary to pool complementary capabilities to enhance resilience, autonomy, and economic security. Differences, rather than commonalities, are more significant and can be leveraged as complementary strengths when combined. For instance, South Korea and Japan bring semiconductor and display technologies, as well as high-end manufacturing know-how. India adds scale (large domestic markets, workforce capacity, and design and assembly ecosystems).
	Nonetheless, there are several challenges to the trilateral. Each of them has different priorities, with varying levels of economic dependence on external powers. Additionally, institutional and coordination challenges can affect the pace and scope of the cooperation. Furthermore, the domestic political environment and industrial capacity gaps can delay the materialization of trilateral initiatives. To manage such constraints, countries must pursue calibrated and sector-specific approaches.
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	If planned effectively, a trilateral arrangement may generate shared gains in multiple domains for India, Japan, and South Korea. For all of them, the opportunity provides a platform for diversifying supply chains, strengthening technological resilience, and expanding industrial collaboration in critical minerals, semiconductors, AI, clean energy, and shipbuilding, among many other sectors. At a broader level, the trilateral cooperation can contribute to diversifying regional production networks, safeguarding against external economic coercion, and reinforcing middle-power agency to strengthen economic security in the Indo-Pacific.
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