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While global attention remains focused on the wars in Ukraine and the escalating
confrontation involving Iran in the Middle East, another strategic issue is quietly intensifying
in the background: the fragility of global semiconductor supply chains.

The disruption of the Strait of Hormuz -- one of the world's most critical maritime energy
corridors -- is already sending shockwaves across global trade and industrial production.
Nearly a third of the world's seaborne oil passes through this narrow waterway. Any sustained
interruption does not merely drive up energy prices; it directly threatens the stability of
manufacturing supply chains across Asia. Semiconductor fabrication is highly energy-intensive
and dependent on stable electricity and uninterrupted logistics. A prolonged Hormuz
disruption would not only inflate production costs but could delay chip manufacturing cycles,
disrupt just-in-time delivery systems, and amplify existing shortages. In short, what happens
in Hormuz does not remain an energy issue -- it rapidly becomes a technology crisis.

In this environment, the emergence of new semiconductor manufacturing hubs becomes
strategically indispensable. Among these, India's rapidly developing semiconductor ecosystem
deserves particular attention.

Semiconductor Supply Chains in an Age of Geopolitical Fragmentation

Semiconductors form the backbone of the modern digital economy, powering everything from
smartphones and cloud computing infrastructure to electric vehicles, artificial intelligence
systems, and advanced military platforms. Yet global chip production remains heavily
concentrated in East Asia -- particularly in Taiwan, South Korea, and increasingly China.

This geographic concentration represents a systemic vulnerability. Any disruption -- whether
due to geopolitical tensions in the Taiwan Strait, energy shocks in the Gulf, cyberattacks, or
maritime bottlenecks -- can trigger cascading effects across global industries.

Recent crises have already demonstrated this fragility. The COVID-19 pandemic led to severe
semiconductor shortages, forcing automotive plants in Europe and North America to suspend
production. Today, escalating geopolitical tensions -- particularly those affecting energy flows
through Hormuz -- risk triggering similar or even more severe disruptions. Unlike past crises,
current pressures combine energy insecurity, geopolitical fragmentation, and strategic
decoupling trends, making supply chain resilience more urgent than ever.



Thus, semiconductor diversification is no longer a matter of industrial competitiveness alone
-- it has become a cornerstone of national security and geoeconomic strategy.

India's Semiconductor Ambitions: From Vision to Implementation

India has been steadily positioning itself as an emerging semiconductor manufacturing hub
through a coordinated mix of industrial policy, global partnerships, and strategic signaling.
Concrete progress is now visible across multiple fronts.

Key Fabrication and Manufacturing Milestones

Tata Group and PSMC (Gujarat Foundry): The Tata Group, in partnership with Taiwan's
Powerchip Semiconductor Manufacturing Corporation (PSMC), has launched a semiconductor
fabrication plant in Dholera, Gujarat. This facility -- representing an investment of
approximately USD 11 billion -- is designed to manufacture chips for automotive, power
management, consumer electronics, and telecom applications. It is one of India's first major
foundry-scale initiatives and signals a qualitative leap in domestic fabrication ambition.

Micron Technology (Sanand, Gujarat): The Micron Technology assembly and test facility in
Sanand represents a landmark U.S.-India collaboration in the semiconductor domain. Focused
on memory chip packaging and testing, this facility has already commenced commercial
production activities -- among the first tangible outputs of the India Semiconductor Mission
(ISMm).

CG Power and Renesas (Sanand, Gujarat): CG Power, in partnership with Japan's Renesas
Electronics and Thailand's Stars Microelectronics, is establishing a semiconductor assembly
and testing facility with a planned capacity of 15 million chips per day. This project reflects the
growing interest of Japanese semiconductor firms in leveraging India as a trusted
manufacturing partner.

India's Ministry of Electronics and IT (MeitY) has confirmed that Assembly, Testing, Marking,
and Packaging (ATMP) facilities have begun commercial production -- representing the first
measurable output of the India Semiconductor Mission and demonstrating that India has
moved from policy ambition to operational reality.

Attracting Global Semiconductor Investors

Prime Minister Narendra Modi has strategically positioned India as a "trusted, reliable, and
democratic" partner in global semiconductor supply chains -- a powerful appeal for firms
seeking geopolitical stability and alternatives to concentrated production in Taiwan and
mainland China.



Under the India Semiconductor Mission (ISM), the government offers financial subsidies of up
to 50% of project costs, infrastructure support, and fast-track regulatory clearances. This
framework has already attracted engagement from Micron, AMD, Applied Materials, Lam
Research, and multiple global fabless chip design firms. India's ambition extends beyond
becoming a manufacturing location -- it aims to become a fully integrated node in the global
semiconductor value chain.

Human Capital: Training the Semiconductor Workforce

A central pillar of India's semiconductor strategy is human capital development. Recognizing
the sector's deep technical complexity, India has launched large-scale initiatives to train a new
generation of semiconductor professionals across design, fabrication, and systems
engineering.

The government's flagship programme in this regard is the Chips to Startups (C2S) initiative
under the India Semiconductor Mission (ISM). The programme targets the training of
approximately 85,000 semiconductor engineers in chip design and manufacturing within a
decade. Notably, Union Minister for Electronics and IT Ashwini Vaishnaw has stated that India
has already made significant progress toward this ten-year target within just four years -- a
pace that reflects strong institutional momentum.

A particularly landmark achievement is the deployment of world-class Electronic Design
Automation (EDA) tools -- provided by industry leaders Synopsys, Cadence, Siemens, Renesas,
Ansys, and AMD -- across 315 academic institutions nationwide. This initiative has evolved into
the world's largest open-access EDA ecosystem, with over 18.5 million hours (1.85 crore hours)
of EDA tool usage recorded for chip design training -- and continuing to grow.

Students are not only learning design theory but also gaining practical, end-to-end experience.
Chips designed in academic environments are fabricated and tested at the Semiconductor
Laboratory (SCL) in Mohali, giving students hands-on exposure across the entire value chain -
- from chip design and fabrication through to packaging and testing.

This nationwide effort spans institutions from Assam to Gujarat and from Kashmir to
Kanyakumari -- marking a significant milestone toward India's technological capability and self-
reliance. It also leverages India's existing strength as a global IT talent hub, enabling a natural
transition into chip design, embedded systems, and semiconductor research and
development.

Technology Partnerships and the Innovation Ecosystem



India's semiconductor push is further reinforced by expanding partnerships between domestic
firms and global technology leaders. These collaborations go beyond manufacturing
agreements -- they are positioning India as an emerging hub for semiconductor design
innovation.

HCLTech and Dolphin Semiconductor: HCLTech's collaboration with France-based Dolphin
Semiconductor focuses on developing energy-efficient chip solutions, particularly targeting
the high-demand segments of data centers and Al workloads. This partnership represents the
convergence of India's software and IT services strengths with next-generation hardware
design expertise.

Global chip leaders have also deepened their India footprint significantly. AMD has expanded
its design and R&D centre in Bengaluru into one of the company's largest globally outside the
United States. Nvidia has invested in Al research infrastructure in India, while Qualcomm
operates major chip design centres that draw on India's world-class engineering talent.
Applied Materials, a leading provider of semiconductor manufacturing equipment, has also
engaged actively with India's emerging ecosystem.

These partnerships reflect a broader strategic logic: India is not only targeting fabrication
capacity but is simultaneously building a global centre for semiconductor design and
innovation. The convergence between hardware and software is particularly important here.
As artificial intelligence, cloud computing, and edge processing evolve, chip design increasingly
requires deep integration with software ecosystems -- an area where India already holds a
substantial comparative advantage.

In this sense, India's model diverges from traditional manufacturing-centric approaches.
Rather than replicating East Asia's hardware-heavy model, India is building a hybrid ecosystem
combining design, software, and manufacturing capabilities -- well-suited to the next
generation of Al-driven semiconductor demand.

Market Impact and Growth Potential

India's domestic semiconductor market is projected to grow substantially, reaching an
estimated $100-110 billion by 2030. This growth is driven by rising domestic demand across
electronics, the automotive sector, telecommunications infrastructure, and defense industries
-- all of which are expanding rapidly as India modernizes its economy and industrial base.

India's expanding role in global supply chains is also expected to generate a positive feedback
loop: as domestic capacity grows, it will attract further international investment, reinforcing
India's position as an indispensable node in the global semiconductor architecture.



Strategic Implications for Global Supply Chains

India's semiconductor expansion comes at a time when many governments are actively
attempting to diversify global chip production. The United States is implementing the CHIPS
and Science Act; the European Union is advancing the European Chips Act; Japan and South
Korea are scaling domestic production capacities. Within this context, India represents a
critical new node in an emerging multi-polar semiconductor landscape.

If successful, India's semiconductor drive could reduce excessive dependence on existing
production hubs and enhance global supply chain resilience. This is particularly important
given the growing intersection between geopolitics and technology -- where supply chain
disruptions can translate directly into national security vulnerabilities.

Implications for Turkiye's Technological Ambitions

J JFor Turkiye, the evolving semiconductor landscape carries important strategic
implications. Ankara's Milli Teknoloji Hamlesi already emphasizes technological sovereignty
across artificial intelligence, defense technologies, and advanced mobility platforms such as
TOGG. Turkiye's globally recognized drone ecosystem, expanding Al infrastructure, and
emerging interest in quantum technologies all depend critically on access to advanced
semiconductors.

While Turkiye does not yet possess large-scale fabrication capacity, it holds strong potential in
chip design, embedded systems, and niche semiconductor applications. Developing strategic
partnerships with emerging hubs such as India -- alongside existing ties with Europe and Asia
-- could enable Turkiye to integrate more effectively into global semiconductor value chains.
In an era of technological fragmentation, such positioning will be essential for sustaining
competitiveness and ensuring technological sovereignty.

Conclusion

The geopolitical disruptions unfolding across the Middle East -- particularly those affecting the
Strait of Hormuz -- highlight the deep interdependence between energy security and
technological production. Semiconductors, as the foundation of modern economies, are
increasingly exposed to these disruptions. What is at stake is not only industrial output but the
broader stability of digital economies and national security architectures.

India's semiconductor push represents a timely and strategically significant effort to diversify
global chip production. By combining industrial policy, human capital development, and
international partnerships, India is positioning itself as a key pillar in a more resilient and
diversified semiconductor ecosystem.



In a world defined by geopolitical uncertainty, such diversification is not optional -- it is
essential.
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