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SUMNMRY

Global technology supply chains are undergoing a structural realignment. As multinational corporations and sovereign states pivot from "efficiency-first" to "trust-first"
architectures, the bilateral corridor between the European Union and India has emerged as a vital geopolitical axis.

The EU-India Trade and Technology Council (TTC) is the operational engine of this alliance. By combining Europe’s regulatory standards, advanced R&D, and industrial
equipment with India’s tech talent, world-leading Digital Public Infrastructure (DPI), and rapid market monetization, this framework offers global enterprises a legally
stable, pre-vetted, and highly resilient "Trusted Geography."

Next-Gen Infrastructure (6G, Open RAN, and DPI)

Drives the deployment of secure, vendor-diversified Open
RAN telecommunications. Simultaneously, it highlights a
massive commercial opportunity: the joint exportation of
open-source digital public infrastructure (e.g., identity and
payment architectures) to emerging markets as a
democratic alternative to proprietary monopolies.

Semiconductor Value Chain Rebalancing
Pairs the EU Chips Act with India’s Semiconductor

KON

\@ Mission (ISM). This strategy links European strengths in
automotive /industrial silicon design and advanced
lithography machinery directly with India’s massive back-
end assembly, testing, packaging, and chip-design talent
pool.

The GCC Catalyst (DeepTech Co-Innovation)

India’s evolving landscape of Global Capability Centers
(GCCs) has shifted from cost-arbitrage back offices to
centers of excellence for global engineering. For European
MNCs, Indian GCCs serve as an ideal sandbox for co-
developing, testing, and scaling DeepTech solutions, acting
as a collaborative bridge that operationalizes TTC mandates
on the ground.

Regulatory Interoperability (Al & Data Sovereignty)

Establishes an operational playbook for enterprises
navigating compliance under the EU Al Act, EU GDPR, and
India’s DPDP Act. The objective is to achieve friction-free
"Data Free Flow with Trust" (DFFT) to unlock multi-billion-
dollar cross-border data economies.




EU Strengths Indian Counterparts

* Regulatory Gold Standards

e Advanced Lithography & R&D * Next Gen GCCs & Agile Software Talent

* Capital & Institutional Risk Mitigation (EU Chips Act) ¢ Proven Open-Source DPI Architecture (India Stack)

Key Business Implications

e Leveraging GCC Ecosystems:
European  enterprises can
utilize their existing or planned
Indian GCCs to absorb TTC-
aligned R&D incentives, fast-
track IP creation, and bypass
localized talent shortages in
Europe.

The EU-India TTC has the potential to evolve into one of the defining -
democratic technology partnerships of the 2Ist century, not merely as a .
diplomatic framework but as a strategic economic corridor capable of reshaping “ 8

the future architecture of trusted global technology, digital trade, and

innovation governance.
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* Hyper-scale Market Deployment

e Shaping Global Standards: Active
)\ corporate engagement with TTC working
groups allows enterprises to directly
influence international standard-setting
bodies (ITU, ISO, 3GPP) before regulations
are codified.

The 12-to-18-Month Outlook: Leaders must
prepare  for  fast-tracked  regulatory
corridors, enhanced tech-talent mobility
formats, and cross-border clean-tech trade
incentives. »
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The EU-India Trade and Technology Council, established in April 2022,
represents a structured mechanism for converting strategic partnership

objectives into operational outcomes.

The Council's institutional framework emerged in response to
competitive pressures in the digital and technology domains, with the
EU-US TTC structure as a precedent. The second ministerial meeting
was convened in New Delhi on 27 and 28 February 2025, marking
substantive progress in three working group dimensions.

Institutional Architecture and Working
Groups

The TTC operates through three distinct working groups, each
with defined scope and deliverables:

Source: European Commission Press Release, 28 February 2025; Joint
Statement, EU-India TTC Second Meeting.

Working Group

Strategic Technologies,
Digital Governance,
Digital Connectivity

Focus Areas

Al, semiconductors,

high-performance

computing, 6G, DPI
interoperability

Recent Outcomes (Feb
2025)

DPI interoperability
framework agreement;
European Al Office-India
Al Mission cooperation
protocol

Clean and Green Energy
Technologies

Battery recycling (EV),
hydrogen production,
marine plastic
abatement, circular
economy

Startup connector
program linking Indian
and EU firms; investor

placement pipeline

established

Trade, Investment, and
Resilient Value Chains

Supply chain resilience,
FTA progression,
bilateral trade barriers,
economic security

FTA resumption with
defined timeline; working
paper on supply chain
redundancy mapping




The EU-India TTC differs
substantively from traditional
trade agreements through three
mechanisms: first, it embeds
technology standards
development within governance
structures; second, it creates
operational linkages between
regulatory bodies and market
participants; and  third, it
establishes measurable timelines
for implementation rather than
declarative outcomes.

The partnership on
Digital Public
Infrastructure (DPI)
represents the highest
operational priority. The
EU and India agreed to
work toward
interoperability between
Aadhaar and the
forthcoming EU digital
wallet.

Operational Scope and Deliverables

The architectures differ
fundamentally: India's
Aadhaar functions as a
foundational identity layer
enabling direct benefit
transfers and financial
inclusion; the EU digital
wallet emphasizes citizen-
controlled identity
verification and  cross-
border service access.

Interoperability
requires solving five
technical challenges:
standards
harmonization, privacy-

preserving data
exchange, jurisdictional
governance, liability

allocation, and real-time
synchronization
protocols.

e In artificial intelligence,
the European Al Office
and the India Al Mission
defined a cooperation
framework focusing on
large language models
and applied Al for human
development.

e This addresses capacity

constraints in both
jurisdictions. India
deployed approximately
34,000 graphics

processing units (GPUs)
through the IndiaAl Mission
by 2025, establishing one
of the world's largest
public Al compute
networks.

« The EU, with significantly
smaller public compute
capacity, gains access to

Indian infrastructure
through research
partnership structures.

Conversely, India accesses
EU regulatory frameworks
and ethical Al tooling
developed under the
Artificial Intelligence Act.
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COMPARATIVE DPI ARCHITECTURES.:
INDIA STACK VS EU DIGITAL IDENTITY WALLET

/

\
1. DATA EXCHANGE LAYER

 Consent-based sharing

 Request

e Financial Inclusion
(Digilocker/Account Aggregator)

\ J' /
4 )
2. PAYMENTS LAYER
e Direct benefit transfer
o UPI
 Open resource
\ l /
4 I
3. FOUNDATION IDENTITY
LAYER
e Aadhaar
e Unique, Centralized ID
\_ /

INTEROPERABILITY
BRIDGE

e Standards Harmonization

» Privacy-Preserving
Data Exchange

e Jurisdictional Governance
» Liability Allocation

e Real-time Synchronization
Protocols

4 )

1.SERVICE ACCESS LAYER

e Goverment Services
e Health
e Commercial Platforms

- J

|

4 I
2. DIGITAL WALLET LAYER
» Decentralized Identity Storage
e Citizen-Controlled,
Decentralized

4 )

- J

- J
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3. AUTHENTICATION &
SIGNATURES

e e|DS
e Harmonized standards
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The Council's expansion reflects
five structural drivers. First,
semiconductor supply chain
vulnerabilities exposed by 2021-
2023 disruptions created mutual
recognition that diversification
beyond existing suppliers reduces
systemic risk.

Strategic Context and Driving Factor
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Fourth, India's demonstrated
capacity to scale digital services
(evidenced by Aadhaar, UPI, and
e-governance systems)
positioned it as a technically

credible partner rather than a
dependent market.

Second, geopolitical

fragmentation has accelerated Fifth, India's workforce
technological decoupling demographics, with 65% of the
between Western and non- working-age population under
Western jurisdictions, creating age 35 and growing technical
incentives ~ for  like-minded capability, addressed acute talent
democratic economies to

shortages in EU
sectors.

: : technology
establish deeper cooperation.

Third, China's dominance in
critical mineral processing and
semiconductor manufacturing

created competitive pressure for
alternative supply sources.
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Digital Sovereignty, Strategic
Autonomy, and Trust




Digital sovereignty emerged as the dominant policy objective in both
jurisdictions between 2024 and 2026, driven by recognition that technological
dependencies create structural vulnerabilities. The concept encompasses

three distinct dimensions: strategic autonomy, data residency and control,
and supply chain resilience.

The EU Digital Sovereignty Challenge

« The European Union confronts a structural technology dependency.
Current assessments indicate the EU relies on non-EU sources for over
80% of critical digital products, services, infrastructure, and intellectual
property.

e This dependency encompasses cloud computing (dominated by US
hyperscalers AWS, Microsoft Azure, and Google Cloud), semiconductor
manufacturing (Taiwan, South Korea, and the United States), and
foundational software platforms.
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DIGITAL SOVEREIGNTY: CORE
FRAMEWORK FLOW (2024-2026)

Start: Recognize STRUCTURAL DRIVES Policy Shift: Prioritize

WA DIGITAL SOVEREIGNTY
(E.G., technological

dependencies) (Dominant Objective, 2024-2026)

DIMENSION 1.
Strategic Autonomy

DIMENSION 3:
Supply Chain
Resification
(Diversification of
Component Sources)

DIMENSION 2:
Data Residency & Control
(Act independently in
critical tech.)

(Legal Authority over
Data Assets)

219

Indigenous processor
u? 8 P Secure dual-lock Diversified supply chain
Lo (Explanatory examples lied
AIlE throush technol implied security in to remove some
Fo through technology digital technology over exchanges through
gy TTCincidents) data assets

competent focus

OUTCOME : Operational Deliverables and End-State Interoperability
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EU Digital Infrastructure Dependency (2025)

Non-EU Primary Source Regions Key Statistical Context

Dependency

US hyperscalers (AWS, Microsoft Azure, and Google
Cloud) control the vast majority of the European cloud
market, representing an estimated €264 billion annual

outflow.

Cloud Infrastructure ~70% United States

The EU currently relies on foreign nations for the
Taiwan, United States, processing of microchips; less than 10% of the EU's

South Korea internal chip demand is met by local European
production.

Semiconductor Manufacturing ~90%

Non-EU countries supply more than 80% of
foundational digital products, intellectual property,
strategic subsea telecom cables, and core 5G
infrastructure.

Critical Software & Hardware ~ 80% United States, China

Source: Europal
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This dependency manifests across three critical dimensions:

First,
European government digital

infrastructure demonstrates
substantial reliance on external
service providers. While the EU

has advanced digital public
service  implementation, a
material portion of

governmental systems depends
on non-EU vendors.

Second,

Regulatory constraints
inhibit the adoption of
alternative platforms.

According to Forrester's 2025
cloud survey, over 50% of
public cloud decision-makers
cite  digital  sovereignty
regulatory constraints as
obstacles to adoption.

Third,
Europe lacks indigenous
foundational Al  models
comparable to US offerings.
The Al arms race
concentrates heavily in the
US, where foundation model
companies  (OpenAl  and
Anthropic) captured 14% of
global venture investment in
2025 alone.
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Trust and Data Governance Architecture The EU-India cooperation framework addresses trust through three
mechanisms.

First, regulatory alignment on data protection standards. The EU's

EU Framework (Rights-Based) India’s Approach (Convergent comprehensive data governance regime, including GDPR, the Digital Services Act,
Framework) and the forthcoming Data Act, establishes a precedent for rights-based digital

architecture.
(F;OIu)analflonal SDlglt.al e « DPDPA ﬂ@ f,‘?ﬂgﬁ;" India's multilayered approach to data governance (combining Aadhaar privacy
%1ghts (Pﬁﬁ}f)’;ﬁe € % gl),f‘)g s La) OJ] Safeguards safeguards, data protection legislation, and sector-specific regulations) converges
Accountability) - (ID Control) with EU frameworks in emphasizing individual control and institutional
accountability.
: Second, technical standards for interoperable identity systems. The partnership
/2 Digital F’E Forthcoming . N o RPN . A
,, Markets Data Act DEPA N Sector aims to enable mutual recognition of digital identities while maintaining data
N Act = B pata g?gt% werment I Regulations sovereignty. Aadhaar, processing approximately 15 billion unique identities,
(fair Sharing/Trust) 2 Pgotection) ] | | W0 provides India with sophisticated identity infrastructure.

Competition)

The EU digital wallet, still in development, seeks comparable functionality for EU
citizens. Interoperability allows citizens of either jurisdiction to transact across
borders using native identity credentials, reducing intermediary overhead and
enhancing privacy.

Shared convergence Zone

Third, extraterritorial data request protections. IDC's 2025 Digital Sovereignty
Do s Survey identified protection against extraterritorial data requests as the dominant

ividual Institutional : : ==
IC%CHX;gPa | I I I I I A‘Li;u‘:légﬁ?ity driver for sovereign cloud adoption in Europe.

This reflects anxiety that data stored in non-EU jurisdictions remains subject to
foreign legal process (such as the US Cloud Act). The EU-India framework
commits both parties to reciprocal data governance, limiting unilateral access to
personal and commercial data.




/ Assessment of digital\

sovereignty achievability
reveals significant gaps
between aspiration and
implementation. Wire's
2025 European
Sovereignty Survey
captured responses from

over 270 technology and

K policy leaders. /

— e — — —

Digital Sovereignty Maturity and Roadmap

/ Results show only 16% of respondenth
held optimism that Europe would achieve

digital sovereignty within five years,
despite universal acknowledgment of its
importance. The disconnect reflects
persistent structural constraints:
fragmented EU member-state technology
policies, complex vendor ecosystems, and
the economic realities of US hyperscaler

\ dominance. /

—_— — — =
—_— =

/ The EU's response prioritizes\

investment in four pillars:
connectivity infrastructure (fiber
and 5G standalone networks),
sovereign cloud platforms,
semiconductor manufacturing

(through the EU Chips Act), and
uuantum computing capability.
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/ Concurrently, the EU—India\

framework positions India as a
complementary partner rather
than a substitute for internal
development. This represents a
pragmatic acknowledgment that
digital sovereignty requires
decades of coordinated

Qvestment, not unilateral acticy

S =

— -
—_—
- =
—
—_—
—_— -
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Transnational Talent, Skills,
and Innovation Ecosystems
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The availability of technical talent with advanced capabilities represents the highest-impact constraint on technology ecosystem development. The EU-India corridor
emerges, in part, from complementary talent dynamics: India possesses a substantial technical labor supply facing absorption constraints within domestic opportunities;
the EU confronts acute shortages of specialized expertise in emerging technologies.

India's Technical Talent Pipeline

India has emerged as a primary global source of technical talent.
The country produced 2.5 to 2.6 million STEM graduates
annually in recent years, with over 600 million individuals under
age 25 providing sustained workforce replenishment.
Employment capacity has improved measurably: Indian graduate
employability reached 54.81% in 2025, up from 51.25% the prior
year, representing a ~7% annual growth rate.

The geographic concentration of advanced technical expertise
exhibits pronounced clustering, with Bengaluru emerging as a
global tech mega-cluster. Hosting over 1 million technology
professionals, the city ranks alongside leading global hubs like
Beijing and Shanghai in sheer engineering density.

This talent concentration is anchored by India's expansive
network of Global Capability Centers (GCCs), sophisticated,
wholly owned offshore technology hubs managed by
multinational corporations.

India Tech & STEM Talent: Indicative Employability Readiness by Discipline (2026)

Computer Science & Engineering 76%
Information Technology (IT) Engineering 72%
Electronics & Communication
Overall B.Tech gradute Average
National Aggregate ( All igher Ed )
0 20 40 60 80

Indicative Employability Readiness (%)




Indian Tech Talent Distribution and Capacity (2025)

Value (2025)

Annual STEM Graduates 2.5-2.6 million Largest global source

Graduate Employability

54.81% YoY increase: ~7%
Rate
Population Under Age 25 ~600 million 43% of population
. 2,100+ (est. ~3500 by $98.5B industry; 2.4M
Global Capability Centers 2030) orofessionals

Source: Wheebox ETS India Skills Report 2025, CBRE Global Tech Talent Guidebook 2025, World Economic
Forum Future of Jobs Report 2025, and Inductus Group Research.

Demand for Indian technical professionals has diversified beyond traditional
IT services. The World Economic Forum's 2025 Future of Jobs Report
indicates that two-thirds of companies operating in India seek to expand
recruitment from non-traditional talent pools, driven by capability gaps in
artificial intelligence, cybersecurity, and cloud architecture.




European Talent Shortages and Skill Requirements

PhD Qualification Among Deep-Tech Engineers EU Digital & Labor Scarcity Indicators
(Europe vs. United States) (Current Market & Policy Metrics)

Overrall EmployeersFacing Shortages 80.0%
10.3%

IT Employers Facing Talent Shortages _ 75.0%

Population with Basic Digital Literacy - 55.6%

Europe -

United States - 7.4%
Tech Employment in VC-Backed Firms 47.0% E
o 2 4 6 8 10 12 0 20 40 60 80
Percentage (%) Percentage (%)

The EU faces a talent paradox: low unemployment but a severe shortage of specialized
technical skills. Only 55.6% of Europeans have basic digital literacy, and there's a pronounced
lack of ICT specialists, worsened by gender gaps in cybersecurity and Al.

The tech ecosystem is geographically concentrated, with VC-backed companies
in smaller markets hiring 50-65% of roles and accounting for 47% of tech
employment overall. Notably, 10.3% of engineers in European deep-tech hold T wm
PhDs, exceeding the US rate of 7.4%, underscoring a research-intensive focus. |
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Innovation Ecosystem Dynamics and Cross-Border Flows

The cross-border economic framework between India and the European Union is shifting from a basic resource-outsourcing
arrangement into a sophisticated, peer-level technology partnership. This evolution is driven by several key factors:

1. Divergent Strategic Specializations i . ) . . 1. e er L.
e India’s Pragmatic Application: Rather than 2. Operationalizing Talent Corridors 3. Capital De-risking and Geodistribution

engaging in capital-intensive foundational The bilateral circulation of high-skilled The launch of India's ¥10,000 crore Fund of
model wars, India’s $11B venture capital talent is being optimized by removing Funds 2.0 (February 2026) represents an
landscape focuses heavily on applied Al institutional friction through the Trade active policy shift to achieve two core goals:
deploying commercial technology to solve and Technology Council (TTC). e Providing the long-gestation, ‘"less-
sector-specific problems in FinTech, health  Bilateral Credentialing: Streamlining impatient" domestic equity required to
tech, and infrastructure. the cross-border recognition of scale deep-tech hardware and software

technical and engineering degrees. components.
Europe’s Structural Shift: Europe is

successfully transitioning its investment
ecosystem toward core digital sovereignty.
Deep tech, climate tech, and defense
innovation captured 36% of all European
VC dollars in 2025, marking a strategic
pivot away from consumer apps toward
industrial tech.

e Bureaucratic Harmonization: De-concentrating capital away from
Reducing work-authorization traditional tier-1 tech hubs (like
processing delays across jurisdictions Bengaluru) to foster technical retention
without the political friction of and wealth creation in tier-2 and tier-3
introducing new visa classes. cities.




Innovation Ecosystem Metrics: India and European Union (2025)

Total VC Funding 2025 (9M)

$2.1 billion

European Union

Data in development

Deep-Tech Funding 2025 (H1)

$1.06 billion (137 rounds)

Emerging emphasis

Al Startup Funding

$600+ million

Concentrated in hubs (London, Paris, Berlin)

Recognized Startups

200,000+ (DPIIT-recognized)

Fragmented by member state

IPO Activity (2025)

42 tech companies (+17% YoY)

Recovering post-2022 contraction

Source: Tracxn, CFA Institute (October 2025); CrossVentura 2025 Startup Ecosystem Report; European Commission, State of European Tech 2025.

Inductus I 21



04

Frontier Tech Governance: Al,
Compute, and Quantum Systems
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The EU-India partnership on frontier technologies is structured around three
operational pillars: Al governance interoperability, high-performance
computing infrastructure deployment, and quantum-resistant security
standardization. This coordination addresses regulatory asymmetries while
establishing shared infrastructure for technology development.

EU Artificial Intelligence Act : Risk levels

Conformity

E.g. -Social scoring, mass surveilance,

manipulation of behaviour causing harm,etc.

Al Governance Interoperability Framework (B

enforcement,etc

Assessment

The EU Al Act (effective 2024) and India's nascent governance approach present s -Impresonation,  Chatbots, _emotion
complementary regulatory models. Where the EU employs risk-tiered [Seseun MomEie exragenzetion, ceep ki Transparency
’ Obligation

classification (Prohibited / High / Limited / Minimal), India applies sector-
specific overlays through existing data protection and cybersecurity regulations.

Minimal Risk

The Trade and Technology Council (TTC)'s second meeting (February 2025)
designated cooperation on ethical Al, large language models (LLMs), and T T T
algorithmic accountability as priority areas.

To achieve regulatory interoperability without forcing legislative convergence,
the EU-India partnership has adopted three practical mechanisms:

General purpose AI(GPAI) model J

mutual recognition of high-risk AI\ ﬁross-jurisdictional sandbox for LLMs: \ ﬁgorithmic audit equivalence: \

use cases:

A joint mapping exercise (ongoing,
completion Q3 2026) aligns the EU’s
prohibited Al practices with India’s sectoral
restrictions under the Digital Personal Data
Protection Act and IT Rules. This creates a
“safe interoperability list” for cross-border

Al deployments. /

The European Al Office and India Al Mission
committed to joint research frameworks for
trustworthy Al systems, with an initial focus on
language models serving 22 Indian language
communities. A Dbilateral regulatory sandbox
(launch June 2026) allows selected Al developers to
test high-risk models simultaneously against both

uplication costs.

QU and Indian compliance requirements, reducing
d =/

While the EU retains proactive, centralized
audit authority, India’'s audits remain
constrained by FTA provisions. To bridge this
gap, both sides have agreed on a common
technical baseline for transparency reporting
(model cards, energy consumption, and bias
metrics), accepted by both the European Al
@ice and India’s MeitY. /
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High-Performance Computing (HPC) Infrastructure

While the EU is prioritizing large-scale Al compute capacity through the EuroHPC and InvestAl frameworks, India is rapidly expanding Al-ready data center infrastructure and sovereign
compute capabilities to support domestic Al model development, hyperscale cloud demand, and regional digital resilience. Both jurisdictions are accelerating investments in next-generation
compute ecosystems to strengthen Al competitiveness, reduce concentration risks in global cloud infrastructure, and support long-term digital sovereignty objectives.

: Capacit : : : ..
Entity / Program SR | Timeline Strategic Objective
Investment

PRIMARY OVERARCHING GOAL

EU Al Gigafactories €208, ~100K 2026 onwards Break US hyperscaler
processors each dependence 5 AB A 0 R RA ’
IndiaAl Mission 30 MW (Chennai), Feb 2026 Sovereign Al model . ; :
(L&T-NVIDIA) 40 MW (Mumbai) onwards development ONNECL preiie Opee DENCIDIIIDINE CENKE Op Ind
CSC O O SOIVE 21004dl, d C C CINOE
India Data Center 6.5 GW by 2030 USD 57.67B Beglonal compute
Sector market (2030) independence ( CORE OBJECTIVES & GOALS j

HPC Beyond Hardware: The partnership has moved beyond hardware access to concrete, co-
developed software ecosystems, operationalized primarily through the GANANA Project

(2025-2028). Software & Computing

Capacity Building & Targeted Scientific

o Transnational HPC & Data Alignment:
Capitalizing on the twin consortia model,
the initiative establishes a framework for
reciprocal compute access and federated
data sharing between Europe's elite
EuroHPC systems (including LUMI in
Finland, Leonardo in Italy, and
MareNostrum 5 in Spain) and India’s
premier Al supercomputer AIRAWAT-
PSAI (C-DAC, Pune). The initial milestone
focus includes advanced climate and
weather modeling to predict natural
hazards and monsoon variability across
the Indo-Gangetic plain.

 Open-Source Acceleration Stack: To
mitigate systemic reliance on proprietary
UsS hardware-software monopolies
(specifically NVIDIA's CUDA ecosystem),
both regions are collaborating on open-
architecture software optimization. By
standardizing on the oneAPI / SYCL
framework, the alliance ensures that next-
generation scientific computing
applications are natively compatible with
open-source hardware, directly supporting
the optimization of Indian-designed RISC-V
processors (such as the SHAKTI/DHRUV
architectures) and European sovereign
accelerators.

Pillars

workflows

Knowledge Exchange

e Weather & Climate
(High-resolution modeling)

e Life Sciences
(Drug discovery)

Foster expertise, train
scientists, and create shared
workflows.

Scale and optimize HPC
software and establish a
rapid-response pipeline

TARGETED SCIENTIFIC PILLARS )

WEATHER & CLIMATE

Hyper-local climate models
for vulnerable regions (e.g.,
Indian cities) enhance
disaster forecasting.

LIFE SCIENCES e LIFE SCIENCES

) (High-resolution (drug discovery))
Accelerate pharmaceutical

research, drug discovery,
and structural biology.

e Geophysical Hazards

(Early-warning systems).
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Quantum Communication Testbeds and Post-Quantum Cryptography

While initial bilateral efforts focused primarily on software-defined post-quantum cryptography (PQC), the EU-India partnership has expanded into physical quantum communication
testbeds, the second vital pillar of transnational sovereign quantum infrastructure

1. Quantum-Safe Interoperable Networks: Operating at the intersection of Europe’s EuroQCI and India’s National Quantum Mission (NQM), both regions are coordinating deployment
playbooks for secure Quantum Key Distribution (QKD).

o Terrestrial QKD Scaling: Synchronizing India’s domestic long-distance QKD networks (exceeding 500 km) with Europe’s cross-border fiber loops to build interoperable, open-
architecture hardware testbeds.

e Space-Based QKD Link: Planning future technical synchronization between Europe’s Eagle-1 satellite mission and ISRO's quantum communication payloads to validate cross-continental,
entanglement-based key exchanges.

» Global Governance Standards: Submitting joint contributions to the ITU-T Study Group on “Quantum network architecture for government use cases,” cementing a unified bilateral push
for global telecommunication standards.

2. Post-Quantum Cryptography (PQC) Migration Mandates: To mitigate the risk of "Harvest Now, Decrypt Later" attacks by hostile actors targeting current public-key encryption
(RSA/ECC), the partnership has aligned aggressive deployment timelines across critical sectors:

Initiative / Program Scope Target Horizon Strategic Objective

India PQC System Pilots Critical Infrastructure & Power Grids 2026-2027 Mitigate asymmetric cyber-vulnerabilities.
Government Procurement Mandates Sovereign Tech Architecture Tenders 2026-2027 Institutionalize PQC compliance standards
Banking Sector Migration Financial Institutions & Digital Payments 2026-2027 Secure cross-border capital transaction

routing

Achieve secure multi-regional hardware

EU-India QKD Testbed Frameworks Interoperability Validation Nodes 2027-2028 ;
alignment
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Next-Generation
Telecommunications: 5G, 6G, and
Open RAN

N

5G

6G
4G
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The EU-India telecommunications partnership centers on 6G research alignment, Open RAN standardization, and supply chain diversification. The Bharat 6G Alliance-6G SNS
IA Memorandum of Understanding (January 2026) establishes a framework for coordinated development of secure, interoperable next-generation networks. This cooperation
addresses both technological architecture and geopolitical resilience through non-proprietary standards.

6G Development Framework

Following the 16th India-EU Summit (January 27, 2026), the partnership formalized a direct technology bridge connecting the Bharat 6G Alliance and Europe's 6G Smart
Networks and Services Industry Association (6G SNS IA). Guided by the core tenets of the multilateral New Delhi Declaration on 6G Principles, this institutional alignment
transitions the bilateral relationship from parallel localized development into a unified R&D engine.

The cooperation operationalizes four mutually critical pillars:

Open Architecture

Systemic focus on vendor diversity and native Open RAN
interoperability to break single-source supplier lock-ins.

Spectrum Optimization
Coordinated sub-THz and mid-band advanced spectrum
analysis to establish standardized global frequency bands.

Security-by-Design
Structural embedding of zero-trust and quantum-safe
cryptographic layers into the foundational routing fabric.

Consolidated Standardization

Jointly building common technical specifications to block
r& r& rg‘n fragmented, proprietary protocol variants before international
standard-setting votes at the 3GPP, ITU, and IEEE.




India’s Journey Towards 6G

The February 2025 EU-India TTC meeting confirmed
alignment on 6G vision requirements, network
architecture, identification of research priorities,
and skills development. A dedicated talent exchange
program targets semiconductor and telecom skills
training for students and young professionals. The
framework highlights the value of collaboration in
R&D, testing, and standardization foundational
components lacking in previous 5G rollouts that
produced proprietary versions.
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Key Millestones

® 2030(Target)

Deployment of 6G technology

2025
Bharat 6G 2025 International
Conference, MoU signed

with 6G IA, Oulu University

® 2024
100 5G labs launched
in academia

e 2023

Release of Bharat 6G Vision Document

® 2022

Launch of Telecom Technology
Development Fund Scheme (TTDF)

Source: Ministry of Comunications



Open RAN Architecture and Standardization
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Open RAN represents a paradigm shift from legacy, vertically integrated telecom silos to disaggregated, software-defined, and fully interoperable network

architectures. Driven by the O-RAN Alliance specifications, this architecture decouples hardware from software using standardized interfaces (A1, E2, F1,
This allows network operators to seamlessly mix and match elements from different vendors, breaking traditional vendor lock-in.

01, 02).

1.The New Market Transition: Driven by global de-risking mandates and cloud-
native cost efficiencies, the Open RAN footprint is scaling from niche

deployments to mainstream infrastructure.

o Commercial Maturity: Extensive multi-market rollouts by tier-1 operators

OpenRAN Reference Architecture such as Vodafone across Europe (UK, Germany, Spain, Turkey, and

Ireland)

prove that Open RAN achieves strict performance parity with legacy

systems in high-density environments.

@ o The Software Shift: Disaggregated architectures allow operators to
OAM/NMS bl leverage commercial off-the-shelf (COTS) hardware, significantly lowering
I I deployment CapEx and accelerating software-driven patch rollouts.
Management Control
System Integrator

APls APls APls 2.The EU-India Transitional Value Chain: Under the Trade and Technology Council
(TTC) framework, the EU and India are combining forces to establish a trusted

el alternative to East Asian telecom supply chains.

=7

vendors (Nokia, Ericsson) with India's software capabilities and public research

|
Ei i a e E . ,-@ - :9, " o Strategic Synergy: The partnership bridges Europe’s elite tier-1 equipment
Fronthaul . Midhaul Backhaul
i .I

institutions.

o C-DoT’s Architecture Role: India’s Centre for Development of Telematics (C-

Air interface

DoT) actively develops open-source reference code with the O-RAN Software

Community (OSC), positioning India as a key component exporter for the

global democratic tech stack.

o TTC Harmonization: Both regions are deploying joint regulatory sandboxes,
uniform security validation frameworks, and shared procurement guidelines to
permanently avoid the supply bottlenecks and geopolitical friction that

hindered early 5G rollouts.



Regulatory and Infrastructure Coordination

The EU-India Trade and Technology Council (TTC) is standardizing digital architectures to eliminate the
fragmentation, duplicative networks, and vendor lock-in that disrupted early 5G rollouts.

1. Unified Telecom Standardization Matrix: The alliance synchronizes spectrum, testing, and compliance
benchmarks to secure cross-border connectivity.

e Global Standards Co-Authorship: Coordinated joint contributions to the International

Telecommunication Union (ITU) leverage combined market scale to shape global telecom infrastructure.
e Synchronized Spectrum Allocation: Harmonizing sub-6 GHz and millimeter-wave (mmWave) spectrum

prevents regional fragmentation and streamlines hardware manufacturing.
e Reciprocal Testing Standardization: Unified validation baselines across European and Indian

laboratories accelerate time-to-market for certified Open RAN components

2. Digital Public Infrastructure (DPI) & Interoperable Data Flows: The framework bridges European
digital identity structures with India’s hyper-scale Digital Public Infrastructure (DPI) to enable secure,

compliant data routing.

« eIDAS 2.0 & India Stack Convergence: Technical alignment between the identity verification layers of

the EU eIDAS 2.0 framework and the open API protocols of the India Stack.
e Frictionless B2B Trade: This architectural gateway automates cross-border business verification,

securing a robust, regulatory-compliant channel for "Data Free Flow with Trust" (DFFT).

e
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The EU-India

Semiconductor Corridor
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The EU-India semiconductor partnership represents a structural response to concentrated geographic supply chain risk. The EU Chips Act and India's
Semiconductor Mission (ISM) 2.0 create aligned policy frameworks for supply chain diversification, design capability scaling, and manufacturing capacity
development.

The "Silicon Silk Road" framework, formalized through the November 2023 Memorandum of Understanding under the Trade and Technology Council (TTC),
coordinates the implementation of joint R&D in advanced chip design, heterogeneous integration, and Process Design Kit (PDK) development.

Allgmng the EU ChlpS Act with India’s Semiconductor Size of the Indian semiconductor market
o« (in USD Billion)
Mission (ISM) 100 $100-$110 Bn

The Upstream/Downstream Split

« The global semiconductor supply chain relies on highly specialized regional
interdependencies. India contributes nearly 20% of the global semiconductor design 80
workforce and is rapidly scaling its domestic back-end assembly, testing, and
packaging (ATP) ecosystem.

e Concurrently, the European Union injects critical upstream capabilities, maintaining
an absolute monopoly on advanced photolithography machinery alongside a 60
dominant footprint in specialty chemicals and material sciences.

S45-S50 Bn

Design Node Milestones
o Capitalizing on India’s Design Linked Incentive (DLI) scheme, the ecosystem 40
leverages 24 active, homegrown chip design projects.
e This is anchored by advanced, operational 3nm design infrastructure centers in
Noida and Bengaluru, established in collaboration with global industry leaders to
optimize next-generation computing and open-standard system architectures. 20
The Tech Investment Bridge
e« A coordinated funding mechanism translates policy alignment into commercial
reality, channeling public-private capital directly into joint ventures that pair 2023 2024-25 2030

European legacy auto-chip IP with emerging Indian manufacturing assets. Source: Ministry of Electronics and Information Technology
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Capital Deployment and Core Manufacturing Joint Resiliency Strategies & Critical Material Defenses

Assets To insulate both markets from East Asian supply vulnerabilities, where Taiwan
commands 92% of advanced sub-7 nm logic fabrication, the TTC enforces three

India’s financial execution under the Production Linked Incentive (PLI) _ i
proactive risk-mitigation layers:

framework has mobilized massive commercial infrastructure projects. These

facilities establish a resilient manufacturing baseline for Western markets: . Multi-Tier Supply Chain Mapping: Shared data platforms map multi-tier

supplier networks in real-time. This allows officials to instantly isolate single
Target Capacity & Tech Node points of failure across the value chain, from silicon wafer substrates to ultra-
pure processing gases.

Project / Total Strategic Asset

Consortium Investment Class

Advanced ATMP / Outsourced
Micron Technology USD 2.71 Billion Sanand, Gujarat ~ Semiconductor Assembly & Test e Predictive Early-Warning Systems: Integrated threat-monitoring protocols

OSAT
( ) hedge against regional geopolitical shocks, natural disasters, or unexpected

Mega Fabrication Facility (50K export restrictions, allowing for automated pre-emptive inventory

Tata Electronics = y;qp, 1 96 pillion  Dholera, Gujarat = 12-inch wafers/month capacity; management.

Powerchip JV 28nm-1Inm nodes)
« Raw Material Security and Stockpiling: The framework links India’s raw
CG Power - High-Volume Packaging (Legacy chemical and specialty industrial gas reserves with Europe’s advanced rare-
_ USD 915 Million  Sanand, Gujarat & Automotive trailing nodes; 15M earth refining and processing capabilities. This constructs a closed-loop
Renesas - Stars chips /day)

stockpiling network that reduces dependence on third-country extractive
monopolies.
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Cybersecurity, Data Governance,
and Trusted Cross-Border Data
Flows




Regulatory Interoperability

While the EU GDPR and India’s Digital Personal Data Protection (DPDP) Act 2023
target equivalent policy outcomes, strong enforcement authority, enforceable
data principal rights, and managed cross-border transfers, they utilize structural
models that differ significantly in prescription and scale.

The regulatory landscape transformed with the official notification of the
DPDP Rules, 2025 (notified November 14, 2025), which fully operationalized the
2023 parent Act. The Rules established strict age-verification protocols for users
under 18, requiring absolute, verifiable parental consent (integrated with
government identity standards like Aadhaar-linked DigiLocker tokens) and a
complete ban on behavioral tracking or targeted advertising for minors.

Despite legislative alignment, European and Indian enterprises face two primary
operational bottlenecks that complicate near-term cross-border data strategy:

e« The DPBI Enforcement « The Adequacy Barrier: This

Delta: Full industry institutional gap directly impacts cross-
compliance operates on a border corporate operations.
phased 12-to-18-month Highlighting this friction, the European

&\

runway extending into mid-
2027. Because the Data
Protection Board of India
(DPBI) is still setting up its
administrative and tribunal
infrastructure, a temporary
enforcement delta remains.

Data Protection Supervisor (EDPS)
formally denied an institutional request
from the European Investment Bank
(EIB) to transfer specific datasets to
India, citing the lack of a formal EU
adequacy  assessment and an
established enforcement track record.
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SCCs, BCRs pending adequacy
assessment

Transfer
mechanism

Adequacy decisions
(Chapter V, Article 45)

Independent DPA in all 27
states; harmonized
standards

Data Protection Board of India

Enforcement body (not yet operational)

Prescriptive; legal
certainty through
classification

Discretionary; integrated with

Governance model
sectoral laws

Cybersecurity Threat Landscape

India’s digital ecosystem continues to experience high volumes of hostile cyber
activity, routinely positioning it among the top three globally for attack frequency.
Rapid digitization has exposed vulnerabilities across critical infrastructure, with
ransomware, credential-harvesting phishing campaigns, and sophisticated software
supply chain attacks dominating the threat landscape.

According to data compiled by Indian regulatory authorities, cyberattacks targeting
government infrastructure and state enterprises climbed steeply over the first half of
the decade. While India secured a Tier 1 (Role-Modelling) classification in the ITU
Global Cybersecurity Index, a gap persists between statutory/technical capacity and
multi-sectoral organizational coordination.

Simultaneously, Indian exporters must align with evolving European maritime and
digital commerce mandates:

Inductus I 36

Current State (2026)

Path Dependency

The operational board becomes
enforcement authority; bilateral
adequacy discussion begins (2026-
2028)

SCC/BCR + TIA required for all
flows

FTA Digital Trade chapter reduces
regulatory friction; adequacy likely
conditional on Board maturity
metrics

No EU adequacy decision



The EU Cyber Resilience Act (CRA)
This framework imposes strict, mandatory hardware and software lifecycle

security obligations. Any Indian digital product, software patch, or [oT
hardware vendor exporting into the single European market must natively
guarantee vulnerability management and secure development lifecycles.

The EU Cyber Solidarity Act
This establishes a centralized European Cybersecurity Alert System

consisting of a network of cross-border Cyber Hubs designed to detect and
respond to massive, multi-vectored network threats

For India’s technology sector, aligning domestic threat response protocols with these European
standards is no longer a secondary compliance issue; it is an economic prerequisite for executing
secure cross-border trade and moving toward a frictionless, post-SCC data-sharing architecture.

Cross-Border Data Flow Architecture

» No adequacy decision exists between the EU and India as of May 2026. Data
transfers from the EU to India proceed via Standard Contractual Clauses (SCCs) or
Binding Corporate Rules (BCRs), requiring supplementary measures under the
GDPR's Transfer Impact Assessment (TIA) framework.

e The cost of TIA compliance, combined with ongoing policy uncertainty regarding
India's data localization mandates, creates operational friction for multinational
enterprises and service providers.

e The India-EU FTA (concluded in January 2026) includes a Digital Trade chapter with
provisions addressing cross-border digital service delivery. However, data flow
specifics remain opaque pending formal rules publication.

» The framework establishes the intent to reduce reliance on SCCs through bilateral
mechanisms within two years of the FTA's entry into force, signaling regulatory
maturity as a precondition for unrestricted flows.
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Digital Public Infrastructure (DPI)

& Global Digital Transformation
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Digital Public Infrastructure (DPI) comprises interoperable digital systems such as digital identity platforms, secure data exchange frameworks, and real-time payment
networks built as public infrastructure to enable scalable, inclusive, and efficient digital economies. Functioning as the digital equivalent of physical infrastructure,
DPI accelerates financial inclusion, reduces transaction and service-delivery costs, and strengthens large-scale public- and private-sector innovation.

India's DPI Architecture and Scale

Digital Public Infrastructure (DPI) in India comprises four operationalized layers:
identity (Aadhaar: as of March 2026, more than 144 crore Aadhaar numbers had been
generated), payments (UPI: processed 21.70 billion transactions worth over ¥28.33
lakh crore), digital documents (DigilLocker), and healthcare data exchange
(Ayushman Bharat Digital Mission).

These are discrete systems governed by separate bodies (UIDAI, NPCI, MeitY, NHA)
operating under distinct legal and regulatory frameworks, marketed collectively as
the "India Stack.’

The scale of India's DPI delivers direct economic returns: the government reports
substantial fiscal savings through digital identity linkage to welfare programs via
Direct Benefit Transfer (DBT), while UPI dominance, driving over 85% of retail digital
payment volumes, fuels widespread financial inclusion across Tier II and III cities.

For population-scale systems, cascading failure risks and data sovereignty challenges

require robust, federated security architectures fundamentally different from
traditional national-scale IT systems.

India’s DPI Numbers

LIFIp I m
UNEF)‘?D ;";\YMENTS I’NTERFACE
DigiLocker UMANG
21.70 Billion ¥49.47 Lakh Crore 950 + Crore 10.25 Crore
consultations as of Mar 2026 transferred as of March 2026 decuments issued as of Mar 2026 registered users as of Mar 2026
v
>, OMEC 7
F" National Telemedicine Service e DIKSHA
45.42 Crore 1.16 Lakh + 566 Crore

consultations as of Mar 2026 retail sellers as of Dec 2025 learning sessions as ofMar 2026

Culture

Digital literacy skill
Digital well-being
Usage and ownership

Startup enviroment
Impact commitments
Financing adoption
Technology adoption

Ethical
standards

&

i adchrars

T rreid e reTm

STRATEGY o
PRINCIPLES FOR DIGITAL INCLUSION

i
%

| é.l }

IMFRASTELCTL

* Connectivity
infrastructure

* Innovation ecosystem
f * Digital Public service

IMCLUSIVE

WHOLE-OF -S0CIETY . 'l-\.\,i
ENGITAL - 1 e Funding and
TRANSFOEMATION ! a 1 procurement

11 » « Leadership and
; co-ordination

. r, * Monitoring
e Capabilities

g
. Financing Technology
SR G ‘ adoption adoption

SECTORAL OPFPORTUNITIES

Clirmuits & #rangy CriLiL renilieGd Smart ik Dagitad linsncs

A whole-of-society approach to digital transformation, as outlined by the UNDP.
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Global DPI Adoption and EU-India Model Transfer

Key Areas of EU-India Alignment:
Identity: Aligning India's biometric-
backed Aadhaar (1.35B+ users) with the

Strategic Export: The EU Precedent (X-Road):

Through India Stack Global (est. Estonia’s X-Road is the EU's EU's federated. wallet-based

2023), India is positioning its established DPI benchmark. CIDAS 2.0 fran,lework

Digital Public Infrastructure While architecturally different, o o dia’s hich-
(DPI) as a modular, exportable X-Road is a decentralized, peer- Payments: Interoperating Indiass hig
model for international to-peer data bus, whereas India volume [,JPI pro.tocol (21B+| monthly
adoption. Its success abroad Stack relies more on centralized transactlons). with Europe.s SEPA
depends on the recipient registries and consent Instant Credit Tra'nsf.e(;* r'alls. dia
nation's regulatory capacity and managers. Both achieve the Data Goverpance. Bltl ging India's

its interoperability with foreign same operational goal of secure, consent-driven architectures

(DigiLocker,ABDM) with the EU's strict

frameworks, such as the EU's. population-scale data exchange. ,
data sovereignty laws.

Trade Implications:

DPI standardization has become a
core component of the India-EU
Free Trade Agreement (FTA)
negotiations. This indicates a
geopolitical shift away from
forcing unilateral adoption,
focusing instead on building
mutually recognizable,
interoperable infrastructure to Vi)
eliminate friction in cross-border ¥
digital services. f



Functional
Layer

Identity

Payments

Data Exchange

India Stack
Architecture

Aadhaar:

e Biometric-backed,
centralized registry.

e Over 1.35 billion active
identities.

Unified Payments
Interface (UPI):
*Account-to-account
real-time protocol.

* Processes 21+ billion
monthly transactions

DigiLocker / ABDM /
Account Aggregator:

* Consent-based artifact
and health data exchange
registries.

European Union
Framework

Architectural Divergence

eIDAS 2.0: . India utilizes a foundational, single-

* 'Dfecer.ltrall.zed, federated source biometric registry; the EU
digital identity wallets. relies on a federated, member-state-
° Sover.el.gn, multilateral driven wallet architecture.
recognition.

SEPA Instant Credit UPI operates as a uniform, mobile-first
Transfer: public protocol layer overriding retail
* Standardized Eurozone banking; SEPA relies on traditional

instant banking rails.
* Highly regulated commercial
bank network.

banking networks conforming to
standardized regulations.

X-Road: India implements a centralized

« Distributed, peer-to-peer consent manager model (the Account
data exchange network. Aggregator framework); the EU utili.zes
« Open-source public-sector = @ decentralized, encrypted messaging
backbone. bus between separate endpoints.
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The Scale Anomaly

Traditional cybersecurity
metrics fail when applied
to an ecosystem of
1.35B+ citizens and 22B+
monthly transactions. At
this scale, a localized
failure can trigger a
cascading systemic
crisis, making zero-trust
and privacy-preserving

architectures mandatory.

\

Architectural Trade-Offs

The EU Model
(Distributed): Spreads
risk across sovereign

member-state networks,
preventing single points
of failure but increasing
ecosystem complexity.

DPI SECURITY AND

POPULATION-
SCALE RISK

= ~ -
[—
The Indian Model

(Centralized Orchestration)

Maximizes deployment
speed and operational
efficiency but inherently
concentrates systemic
security risks.

—

Cross-Border Requirements

Interlinking these two
distinct architectures
requires strict, automated
circuit breakers for failure
containment, rigid data
isolation boundaries, and
unified incident response
protocols.
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The digital trade
provisions within the
India-EU FTA are the

critical legislative

mechanism needed to
formalize these
technical security
parameters into a legally
binding international
framework.



5 Major DPI Categories within & Across sectors

Verifiable identity & Data Saring,Credentials,

. Signatures & Consent | Discovery & Fulfillment
RengtrleS & models
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Payments

India utilizes a

Assuring that foundational, single-
Verifying ID & accessing Sharing Data (history, data/agreements source biometric
profile data of profile,& attributes) peer- came with registry; the EU relies
prople,entities, objects to-peer or publicly permission from on a federated,
source member-state-driven

wallet architecture.

Exa.mples: Example:
Nuz?at;:&ail Ie?'i a) Examples: Example: India’s Open Network
& ’ India’s Digilocker Aadhaar eSign for Digital Commerce

DNI (Peru) etc. (ONDO)

Marketing
financial
transactions with
ease

Example:
Brazil’s
Singapore’s
PayNow, etc.
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Operationalizing the Corridor:

B2B Enablement and De-Risking
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Customs Modernization, E-Commerce Harmonization, and Non-Tariff Barrier (NTB) Mitigation

The India-EU FTA Digital Trade chapter systematically reduces B2B friction across customs, documentation, and compliance. Bilateral integration between India’s
UPI and the EU’s Single Euro Payments Area (SEPA) removes settlement friction for service invoicing and talent remittances.

o Customs Modernization: Prioritizes single-window digital clearance, mutual recognition of Authorized Economic Operators (AEOs), and electronic data
exchange to reduce export clearance times from days to hours.

 E-Commerce Harmonization: Addresses cross-border marketplace friction by establishing unified rules on consumer protection and data flows while
prohibiting data localization mandates. This scales platform-driven digital procurement for MSMEs.

« NTB Mitigation: Focuses on mutual recognition agreements (MRAs) for professional qualifications (IT, engineering, healthcare), an 18-month roadmap for
high-tech sector standards harmonization, and international-standard B2B dispute arbitration.

DIRECT INDIA-EU CROSS-BORDER PAYMENT FLOW

INDIA (UPI) EUROPE(EU/SEPA)

g i}

PAYER APP PSP BANK

(National Payment BENEFICIARY EUROSYSTEM
Corporatlon of india) BANK
INTEROPERABILITY GATEWAY
Payment Authorization (ISO 20022 Translation)
l ' Direct Account Credit
Peak Operational Volume: Payment Direct
22.64 Billion Transactions/month Authorization Account — SEPA Instant (SCT Inst) Mandate:
(March 2026) / Credit Q All Banks sent (Oct 2025)
: - 4 Step payment journe
(EIDIETISSIAe LT S 1 9 P pay 3 ] y 4 @ 36 Nation-State Footprint
Focus: High-Frequency, Mobile- [ayer NPCI Gateway EU Bank Settles _ .
tiat Auth 1 I . -

First Micro-Transactions Payment (INDIA) - Tff&i:égs (SEPA SCY Tast) > gggﬁlsngl r}alm%?t%rlﬁgegdtg%rggﬁaal
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DIGITAL EMISSIONS TRACEABILITY PIPELINE
Green Tech and Digitalization:

Aligning CBAM with Indian Industrial Realities

INDUSTRIAL DATA CAPTURE
1. Industrial Plant (Sensors/ CEMS)

As the EU Carbon Border Adjustment Mechanism (CBAM)
transitions into its definitive phase, Indian exporters in carbon-
intensive sectors (steel, cement, aluminum, and fertilizers) must
provide verified embedded emissions data against EU Emissions
Trading System (ETS) benchmarks. To prevent trade diversion,
the FTA operationalizes alignment through digital public
infrastructure (DPI) and green tech cooperation:

DATA ORCHESTRATION

2.India Stack Data Exchanges

« Digital Emissions Traceability: Leverages India Stack data
exchanges to generate secure, tamper-evident digital product
passports for embedded carbon, utilizing open-source
emissions accounting tools interoperable with the EU CBAM
registry.

PASSPORT GENERATION
3.Digital Product Passport (DPP)

 Technical Assistance: Deploys EU support for continuous
emissions monitoring systems (CEMS) and accredited PROTOCOL TRANSLATION
verification labs in Indian industrial clusters, alongside a joint
CBAM Working Group to establish protocol equivalence.

4.API Translation Bridge

» Green Tech Synergy: Couples India’s IT services sector with
EU green technology (hydrogen, CCUS) to implement Al-
driven energy optimization and blockchain-based carbon ’ REGISTRY ACCEPTANCE

< :
accounting across the FTA’s 144 open sub-sectors. T 5. EU CBAM Registry
o ¢ e (Verified Compliance)
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The GCC Advantage in EU-India

Technology Cooperation
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Investment Protections and Public-Private Financing Mechanisms

The FTA introduces a modernized investment protection framework that replaces legacy bilateral investment treaties (BITs) with transparent, fair, and equitable
treatment, investor-state dispute settlement (ISDS) appellate mechanisms, and protected regulatory autonomy for public policy objectives.

e European Investment Bank (EIB): The EIB’s global lending mandate extends co-financing to Indian development finance institutions (e.g., NaBFID, SIDBI). Key

targets include green hydrogen, renewable grid integration, and metro rail infrastructure.

e Green Bonds: The EU Green Bond Standard (EU GBS) serves as the baseline framework. The FTA outlines mutual recognition of green bond frameworks,

allowing Indian sovereign and corporate issuers direct access to EU capital markets upon equivalence determination.

e Risk Mitigation & Timeline: Harmonized insurance and bonding structures lower the risk premium for cross-border B2B contracts. With full FTA ratification
anticipated between Q4 2026 and Q2 2027, Indian firms must proactively align financial reporting with the EU Taxonomy and Sustainable Finance Disclosure

Regulation (SFDR) to secure immediate compliance readiness.

CAPITAL MOBILIZATION PIPELINE (INDIA-EU FTA DIGITAL TRADE CHAPTER)

EU CAPTION MARKET/EIB GLOBAL

Co-Financing Architecture
EU Green Bond Standard Institutuional Syndication
(EU GBS) Co-Investment

Equivalence Determinar

Direct Access for Indian
Issuers

Indian DFIs (NaBFID, SIDBI)

Il

SFDR & Taxonomy Mapping Project Financial Earmarking
INDIA-EU DIGITAL TRADE INTERACTION LAYER

EU Taxonomy/SFDR Alignment Green Hydrogen, Grid & Metro Rail

\.l
. K - E,.: !/ AN,
Sustainability Data 4 ;
Reporting Exchabges d e e eed
P Hydrogen Utility-Scale High-Speed
Metro

Electrolyzer Solar
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Global Capability Centers (GCCs) in India have evolved from transactional back offices into the primary strategic engines driving Euro-Indian digital integration.
Operating at the intersection of European corporate capital and India’s digital engineering scale, these centers serve as the operational anchors for executing the
tech mandates of the India-EU Free Trade Agreement (FTA) and the Trade and Technology Council (TTC).

GCCs as the Execution Layer of the TTC

While the EU-India Trade and Technology Council (TTC) sets strategic policy, Indian GCCs translate those frameworks into commercial outcomes. India hosts
2,100+ GCCs employing 2.4 million professionals and generating USD 98.5 billion in market revenue, firmly establishing the country as the premier destination for
mission-critical operations. This massive ecosystem aligns directly with TTC workstreams:

Sh f
GCC Function areo TTC Operational Alignment

Ecosystem

IT & IT-enabled Digital public infrastructure

Services ~50% deployment; Al standards
harmonization.
BFSI 990 Cross-border data governance; real-
’ time fintech interoperability.

Engineering & 189% EU Chips Act alignment; &

R&D ’ semiconductor supply chain resilience. | i
Emerging Tech 10% DeepTech co-innovation; automated

~ (0]

ESG & CBAM tracking.
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DeepTech Co-Innovation and Engineering Scale

European firms leverage Indian GCCs to systematically bypass domestic technology talent deficits by fusing Europe’s heavy industrial R&D depth with
India’s developer velocity.

Capability Concentration: India offers immediate access to highly dense, specialized talent pools:

o Artificial Intelligence: Over 250,000 AI/ML professionals, with 83% of centers actively scaling
generative Al capabilities and automated enterprise model architectures.

» Semiconductor Design: 125,000 design engineers delivering over 3,000 integrated circuit (IC)
designs annually, providing localized alternative supply chains to back EU Chips Act goals.
(

| ;
\t

Geographic specialization optimizes deployment across core Indian hubs:

» Bengaluru (36% of capacity): Hyperscale cloud, semiconductor engineering,
and foundational Al infrastructure.

« Hyderabad: Engineering design, advanced SaaS systems, and digital health
platforms.

e Delhi NCR: Fintech, corporate risk management, and APAC operational
analytics. V=

e Chennai & Pune: Automotive R&D, green mobility architectures, and digital
twin manufacturing.
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GCCs as Strategic Enablers of Trusted Governance

As regulatory alignment between the EU GDPR, the EU Al Act, and India’s DPDP (Digital
Personal Data Protection) Act accelerates, GCCs are operating as localized engines for privacy
engineering and compliance.

e Privacy Engineering: Embedding automated "data protection by design" principles
natively into software codebases, managed by dedicated local DPOs.

e Al Risk Mitigation: Operationalizing the EU Al Act's risk tiers by building automated
model cards, model registry audit trails, and strict human-oversight guardrails.

e Cybersecurity Operations: Running 24 /7 global Security Operations Centers (SOCs)
out of Bengaluru and Hyderabad, ensuring full compliance with the NIS2 directive.

e Sovereignty Routing: Mapping the DPDP’s consent manager frameworks directly onto
GDPR’s legitimate interest provisions, securing frictionless cross-border data flows.

Because 87% of Indian GCCs now claim end-to-end global process ownership, risk
governance is natively built into product creation, backed by continuous workforce
reskilling (active in 71% of centers) in Al ethics and RegTech.
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Strategic Implications for European Enterprises

The Indian GCC footprint has permanently moved from cost-arbitrage outposts to portfolio and . —————————
transformation hubs driving enterprise strategy. R LR

Implication Actionable Pathway

Co-locate core product engineering within Indian clusters to tap a
Accelerated R&D continuous, 24 /7 "follow-the-sun" development cycle.

Subolv Chain De-riskin Diversify electronic components and physical systems architecture across
PP g specialized hardware GCCs to compress time-to-market.

Utilize a talent base growing at a 10.8% workforce CAGR to offset acute tech

Talent Scalability shortages in European domestic workforces.
Resulatorv Sandboxin Treat Indian operations as highly controlled environments to test EU-
gu y g compliant software architectures before global release.

European enterprises should integrate GCC expansion roadmaps directly into forthcoming TTC
Working Group mandates. First-mover organizations that align their talent strategy with the EU-India
FTA's mobility mechanisms (fast-track engineering visas and mutual qualification recognition) will
gain an unassailable operational advantage as this tech corridor matures.

&\
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The January 27, 2026, signing of the EU-India Free Trade Agreement (FTA) marked a definitive transition from diplomatic dialogue to a high-velocity,
transaction-intensive technology alliance. Operationalizing this agreement requires a phased roadmap to convert legal provisions into cross-border industrial
synergy.

Near-Term Action Items (12-18 Month Horizon)

Bilateral ministerial working groups must prioritize immediate, low-friction technical integrations to establish commercial proof-of-concept.

DPI Interoperability:

Finalize the API translation
layers bridging the European
Digital Identity Wallet (eIDAS

2.0) with India Stack
registries. This unlocks
seamless, real-time cross-
border B2B clearing and
compliant e-commerce
identity verification.

Automated CBAM
Integration:

Establish localized, EN ISO/IEC
17025-accredited laboratories
within Indian industrial clusters. By
using Continuous Emissions
Monitoring Systems (CEMS), these
sandboxes will automate data
ingestion directly into the EU CBAM
registry, cutting compliance data
overhead by 60%.




Long-Term Horizons: Building an Institutionalized
Free Tech Zone

e Asymmetric Semiconductor Interdependence: Interface the EU Chips Act

with India’s Semiconductor Mission (ISM). Policy should incentivize joint
ventures pairing European fabless firms with Indian GCCs, protecting
European foundational IP while utilizing India's massive chip design workforce
(over 3,000 IC designs annually).

Compliance-Native Service Delivery: Position India’s 2.36-million-strong
GCC ecosystem as Europe's offshore auditing layer. These centers should
scale automated risk documentation, algorithmic bias auditing, and model
safety verification required by the EU Al Act, embedding European
compliance directly into the software development lifecycle.

Circular Resource Security: Expand the current €15.2 million joint initiative
on EV battery recycling into a comprehensive critical mineral corridor, backed
by Mutual Recognition Agreements (MRASs) on electronic waste validation and
tracking.
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EU-INDIA TECHNOLOGY INTEGRATION ROADMAP:
A PHASED COMPLIANCE PATHWAY

[PHASE 1. Present]

\ 4

[PHASE 2: 3-5 Years]

[PHASE 3: 5-10 Years]



Key Risk Factors and Mitigation Pathways

To ensure the resilience of the Free Tech Zone, policy planners must build structural insulation against

three core vulnerabilities:

Risk Dimension

Electoral Shifts

Bureaucratic
Inertia

Geopolitical
Shocks

Operational Point of Failure

Political realignments within EU
member states or Indian domestic
policy resets are disrupting tariff
commitments.

Asymmetries between the EU’s
multi-layered legislative timelines
(e.g., rigid Al Act enforcement) and

India’s execution style.

Kinetic conflicts disrupt physical
data lanes, such as maritime
security threats to the Red Sea
("Raman") cable segment.

Strategic Mitigation Pathway

Legal Enforceability: Lock in core
tech integrations under the FTA's
Investment Protection Agreement
and autonomous ISDS appellate
mechanisms.

Private-Sector Delegation: Empower
corporate GCCs and industrial
clusters to act as autonomous

compliance nodes, bypassing state-

level friction.

Algorithmic Routing Redundancy:
Fund secondary terrestrial and
orbital (satellite-to-ground) data
backhauls to defend digital
sovereignty.
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CONCLUSION

The historic conclusion of the EU-India Free Trade Agreement (FTA) on January 27, 2026, the most expansive trade accord ratified by either entity, encompassing 2
billion consumers and eliminating tariffs on 99.5% of Indian exports, has finalized the bilateral regulatory architecture alongside the active Trade and Technology

Council (TTC). With these legal frameworks closed, the strategic priority transitions entirely from diplomatic alignment to commercial execution.

India's massive Global Capability Center (GCC) ecosystem, commanding a verified USD 98.5 billion market footprint, provides European enterprises with an
irreplaceable engineering cluster of 1.9 million tech professionals outside their domestic labor markets. Conversely, this corridor grants Indian firms
unprecedented, de-risked access to advanced European manufacturing and automotive supply chains, a structural integration that shifting global trade

dynamics continue to heavily favor over alternative destinations.

The critical 2026-2028 execution window demands three

immediate, transaction-level outcomes: y
e Semiconductor Integration: Progressing from foundational ) [ IL -
MoUs to active, cross-border design-to-packaging pipelines. ,_s :, | ( _
(| i
e Governance Interoperability: Harmonizing Al standards and | [ { | J |
aligning data regulations to bridge the lingering EU data (17 4 pr f 1
i
adequacy gap. I ’ i |, |r ‘
e GCC Maturation: Accelerating the transition of captive hubs ’ ¢ ;’ If’ r
F F ‘1 i

from isolated service delivery to end-to-end product 11,
engineering and asset ownership. g [
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Inductus GCC Service Models

India’s Leading GCC Enabler

BO I (Build-Operate-Transfer)

A structured pathway to establishing your GCC with minimized risk and maximum
efficiency. We build and operationalize your center, ensuring seamless performance
before transferring full ownership to you—equipping your business with a mature,
self-sustaining capability.

C O PO (Company-Owned, Partner-Operated)

Maintain full ownership while leveraging Inductus’ operational expertise. This model
enables you to establish a GCC with absolute control over intellectual assets (IP),
agility, and scalability while we manage day-to-day operations, ensuring zero liability,
compliance, and maximum efficiency.

Additionally, a Zero Capex Model with Digital Twin or a Mirror Like Operational
Structure with superior process excellence.

F L EX I (Adaptive & Custom GCC Solutions)

Beyond predefined structures, Flexi is a bespoke model offering absolute customization
and adaptability.

It molds itself around your unique business prerequisites, evolving seamlessly with your
vision. This isn't just a service—it’s an agile, high-impact partnership crafted to
maximize your success.

Proud recipient of Times Power Icons Award

: . . Inductus ensures that each model is
for being one of the Leading GCC Enabler of India

executed with precision, innovation, and
strategic foresight—helping you unlock the

Presented by full potential of your GCC in India.

Our deep expertise in GCCs, coupled with a
strong network of industry partnerships and
policy-level advisory, positions us as a
trusted partner for driving transformational
outcomes.

Certificate of Excellence’ for Consulting & Advisory Services
by Chicago Open University USA

e +91-92346-92346 @ gcc@inductusgroup.com % www.indcutusgcc.com
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COPO & Digital Twin Integrated
Service Model

A study based proposition to build a global standard GCC mechanism for ‘6

Large & Mid-sized Corporations "In a world full of rapid tech & process disruptions, global corporations
that invest in innovation-led RED don'’t just survive—they lead.
Innovation is the key to staying relevant, cost-competitive, and future-
ready in an ever-evolving marketplace...”

Alouk Kumar - CEO, Inductus
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Inductus GCC’s Digital Twin and COPO (Company-Owned, Partner-
Operated) Service Model creates a seamless, future-ready operational
framework for global businesses setting up GCCs in India. The Digital
Twin Process ensures real-time collaboration, decision-making, and
operational efficiency by replicating physical systems in a virtual
environment, enabling synchronized execution across multiple time
zones. Meanwhile, the COPO Model allows MNCs to retain full ownership
and strategic control while leveraging Inductus’ expertise for execution,
compliance, and scalability.

This hybrid approach optimizes costs, mitigates risks, and accelerates
GCC growth, ensuring innovation-driven operations with minimal
liabilities and maximum efficiency.
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	EU-INDIA DIGITAL CORRIDOR
	Executive

	SUMMARY
	Global technology supply chains are undergoing a structural realignment. As multinational corporations and sovereign states pivot from "efficiency-first" to "trust-first" architectures, the bilateral corridor between the European Union and India has emerged as a vital geopolitical axis.
	The EU–India Trade and Technology Council (TTC) is the operational engine of this alliance. By combining Europe’s regulatory standards, advanced R&D, and industrial equipment with India’s tech talent, world-leading Digital Public Infrastructure (DPI), and rapid market monetization, this framework offers global enterprises a legally stable, pre-vetted, and highly resilient "Trusted Geography."
	Semiconductor Value Chain Rebalancing
	Pairs the EU Chips Act with India’s Semiconductor Mission (ISM). This strategy links European strengths in automotive/industrial silicon design and advanced lithography machinery directly with India’s massive back-end assembly, testing, packaging, and chip-design talent pool.

	Regulatory Interoperability (AI & Data Sovereignty)
	Establishes an operational playbook for enterprises navigating compliance under the EU AI Act, EU GDPR, and India’s DPDP Act. The objective is to achieve friction-free "Data Free Flow with Trust" (DFFT) to unlock multi-billion-dollar cross-border data economies.

	Next-Gen Infrastructure (6G, Open RAN, and DPI)
	Drives the deployment of secure, vendor-diversified Open RAN telecommunications. Simultaneously, it highlights a massive commercial opportunity: the joint exportation of open-source digital public infrastructure (e.g., identity and payment architectures) to emerging markets as a democratic alternative to proprietary monopolies.

	The GCC Catalyst (DeepTech Co-Innovation)
	India’s evolving landscape of Global Capability Centers (GCCs) has shifted from cost-arbitrage back offices to centers of excellence for global engineering. For European MNCs, Indian GCCs serve as an ideal sandbox for co-developing, testing, and scaling DeepTech solutions, acting as a collaborative bridge that operationalizes TTC mandates on the ground.

	Inductus

	Key Business Implications
	The EU–India TTC has the potential to evolve into one of the defining democratic technology partnerships of the 21st century, not merely as a diplomatic framework but as a strategic economic corridor capable of reshaping the future architecture of trusted global technology, digital trade, and innovation governance.
	Table of

	The Strategic Evolution of  the EU-India TTC
	The EU-India Trade and Technology Council, established in April 2022, represents a structured mechanism for converting strategic partnership objectives into operational outcomes.
	The Council's institutional framework emerged in response to competitive pressures in the digital and technology domains, with the EU-US TTC structure as a precedent. The second ministerial meeting was convened in New Delhi on 27 and 28 February 2025, marking substantive progress in three working group dimensions.

	Institutional Architecture and Working Groups
	The TTC operates through three distinct working groups, each with defined scope and deliverables:

	Operational Scope and Deliverables
	The partnership on Digital Public Infrastructure (DPI) represents the highest operational priority. The EU and India agreed to work toward interoperability between Aadhaar and the forthcoming EU digital wallet.
	The architectures differ fundamentally: India's Aadhaar functions as a foundational identity layer enabling direct benefit transfers and financial inclusion; the EU digital wallet emphasizes citizen-controlled identity verification and cross-border service access.
	Inductus
	Interoperability requires solving five technical challenges: standards harmonization, privacy-preserving data exchange, jurisdictional governance, liability allocation, and real-time synchronization protocols.
	In artificial intelligence, the European AI Office and the India AI Mission defined a cooperation framework focusing on large language models and applied AI for human development.
	This addresses capacity constraints in both jurisdictions. India deployed approximately 34,000 graphics processing units (GPUs) through the IndiaAI Mission by 2025, establishing one of the world's largest public AI compute networks.
	The EU, with significantly smaller public compute capacity, gains access to Indian infrastructure through research partnership structures. Conversely, India accesses EU regulatory frameworks and ethical AI tooling developed under the Artificial Intelligence Act.

	COMPARATIVE DPI ARCHITECTURES:
	INDIA STACK VS EU DIGITAL IDENTITY WALLET
	1. DATA EXCHANGE LAYER
	SERVICE ACCESS LAYER

	2. DIGITAL WALLET LAYER
	2. PAYMENTS LAYER
	3. FOUNDATION IDENTITY LAYER
	3. AUTHENTICATION & SIGNATURES

	Digital Sovereignty, Strategic Autonomy, and Trust
	Digital sovereignty emerged as the dominant policy objective in both jurisdictions between 2024 and 2026, driven by recognition that technological dependencies create structural vulnerabilities. The concept encompasses three distinct dimensions: strategic autonomy, data residency and control, and supply chain resilience.

	The EU Digital Sovereignty Challenge
	The European Union confronts a structural technology dependency. Current assessments indicate the EU relies on non-EU sources for over 80% of critical digital products, services, infrastructure, and intellectual property.
	This dependency encompasses cloud computing (dominated by US hyperscalers AWS, Microsoft Azure, and Google Cloud), semiconductor manufacturing (Taiwan, South Korea, and the United States), and foundational software platforms.
	Inductus
	Start: Recognize STRUCTURAL VULNERABILITIES (E.G., technological dependencies)

	DRIVES Policy Shift: Prioritize DIGITAL SOVEREIGNTY (Dominant Objective, 2024-2026)

	EU Digital Infrastructure Dependency (2025)
	This dependency manifests across three critical dimensions:
	Trust and Data Governance Architecture
	EU Framework (Rights-Based)
	India’s Approach (Convergent Framework)
	GDPR
	Digital Service Act

	DPDPA
	Aadhaar Privacy Safeguards
	DEPA
	Sector Regulations
	Shared convergence Zone
	The EU-India cooperation framework addresses trust through three mechanisms.
	First, regulatory alignment on data protection standards. The EU's comprehensive data governance regime, including GDPR, the Digital Services Act, and the forthcoming Data Act, establishes a precedent for rights-based digital architecture.
	India's multilayered approach to data governance (combining Aadhaar privacy safeguards, data protection legislation, and sector-specific regulations) converges with EU frameworks in emphasizing individual control and institutional accountability.
	Second, technical standards for interoperable identity systems. The partnership aims to enable mutual recognition of digital identities while maintaining data sovereignty. Aadhaar, processing approximately 1.5 billion unique identities, provides India with sophisticated identity infrastructure.
	The EU digital wallet, still in development, seeks comparable functionality for EU citizens. Interoperability allows citizens of either jurisdiction to transact across borders using native identity credentials, reducing intermediary overhead and enhancing privacy.
	Third, extraterritorial data request protections. IDC's 2025 Digital Sovereignty Survey identified protection against extraterritorial data requests as the dominant driver for sovereign cloud adoption in Europe.
	This reflects anxiety that data stored in non-EU jurisdictions remains subject to foreign legal process (such as the US Cloud Act). The EU-India framework commits both parties to reciprocal data governance, limiting unilateral access to personal and commercial data.




	Digital Sovereignty Maturity and Roadmap
	Transnational Talent, Skills, and Innovation Ecosystems
	Inductus
	The availability of technical talent with advanced capabilities represents the highest-impact constraint on technology ecosystem development. The EU-India corridor emerges, in part, from complementary talent dynamics: India possesses a substantial technical labor supply facing absorption constraints within domestic opportunities; the EU confronts acute shortages of specialized expertise in emerging technologies.

	India's Technical Talent Pipeline
	India has emerged as a primary global source of technical talent. The country produced 2.5 to 2.6 million STEM graduates annually in recent years, with over 600 million individuals under age 25 providing sustained workforce replenishment. Employment capacity has improved measurably: Indian graduate employability reached 54.81% in 2025, up from 51.25% the prior year, representing a ~7% annual growth rate.
	The geographic concentration of advanced technical expertise exhibits pronounced clustering, with Bengaluru emerging as a global tech mega-cluster. Hosting over 1 million technology professionals, the city ranks alongside leading global hubs like Beijing and Shanghai in sheer engineering density.
	This talent concentration is anchored by India's expansive network of Global Capability Centers (GCCs), sophisticated, wholly owned offshore technology hubs managed by multinational corporations.
	India Tech & STEM Talent: Indicative Employability Readiness by Discipline (2026)
	Inductus


	Indian Tech Talent Distribution and Capacity (2025)
	Demand for Indian technical professionals has diversified beyond traditional IT services. The World Economic Forum's 2025 Future of Jobs Report indicates that two-thirds of companies operating in India seek to expand recruitment from non-traditional talent pools, driven by capability gaps in artificial intelligence, cybersecurity, and cloud architecture.
	Inductus
	80.0%
	75.0%



	European Talent Shortages and Skill Requirements
	PhD Qualification Among Deep-Tech Engineers (Europe vs. United States)
	EU Digital & Labor Scarcity Indicators (Current Market & Policy Metrics)
	55.6%
	47.0%

	The EU faces a talent paradox: low unemployment but a severe shortage of specialized technical skills. Only 55.6% of Europeans have basic digital literacy, and there's a pronounced lack of ICT specialists, worsened by gender gaps in cybersecurity and AI.
	The tech ecosystem is geographically concentrated, with VC-backed companies in smaller markets hiring 50-65% of roles and accounting for 47% of tech employment overall. Notably, 10.3% of engineers in European deep-tech hold PhDs, exceeding the US rate of 7.4%, underscoring a research-intensive focus.

	Innovation Ecosystem Dynamics and Cross-Border Flows
	The cross-border economic framework between India and the European Union is shifting from a basic resource-outsourcing arrangement into a sophisticated, peer-level technology partnership. This evolution is driven by several key factors:
	1. Divergent Strategic Specializations

	2. Operationalizing Talent Corridors The bilateral circulation of high-skilled talent is being optimized by removing institutional friction through the Trade and Technology Council (TTC).
	Bilateral Credentialing: Streamlining the cross-border recognition of technical and engineering degrees.
	Bureaucratic Harmonization: Reducing work-authorization processing delays across jurisdictions without the political friction of introducing new visa classes.
	3. Capital De-risking and Geodistribution The launch of India's ₹10,000 crore Fund of Funds 2.0 (February 2026) represents an active policy shift to achieve two core goals:
	Providing the long-gestation, "less-impatient" domestic equity required to scale deep-tech hardware and software components.
	De-concentrating capital away from traditional tier-1 tech hubs (like Bengaluru) to foster technical retention and wealth creation in tier-2 and tier-3 cities.

	Innovation Ecosystem Metrics: India and European Union (2025)
	Frontier Tech Governance: AI, Compute, and Quantum Systems
	The EU‑India partnership on frontier technologies is structured around three operational pillars: AI governance interoperability, high‑performance computing infrastructure deployment, and quantum‑resistant security standardization. This coordination addresses regulatory asymmetries while establishing shared infrastructure for technology development.

	AI Governance Interoperability Framework
	The EU AI Act (effective 2024) and India's nascent governance approach present complementary regulatory models. Where the EU employs risk-tiered classification (Prohibited / High / Limited / Minimal), India applies sector-specific overlays through existing data protection and cybersecurity regulations.
	The Trade and Technology Council (TTC)'s second meeting (February 2025) designated cooperation on ethical AI, large language models (LLMs), and algorithmic accountability as priority areas.
	To achieve regulatory interoperability without forcing legislative convergence, the EU–India partnership has adopted three practical mechanisms:
	Inductus

	EU Artificial Intelligence Act : RIsk levels
	Prohibited

	Mutual recognition of high‑risk AI use cases:
	A joint mapping exercise (ongoing, completion Q3 2026) aligns the EU’s prohibited AI practices with India’s sectoral restrictions under the Digital Personal Data Protection Act and IT Rules. This creates a “safe interoperability list” for cross‑border AI deployments.

	Cross‑jurisdictional sandbox for LLMs:
	The European AI Office and India AI Mission committed to joint research frameworks for trustworthy AI systems, with an initial focus on language models serving 22 Indian language communities. A bilateral regulatory sandbox (launch June 2026) allows selected AI developers to test high‑risk models simultaneously against both EU and Indian compliance requirements, reducing duplication costs.

	Algorithmic audit equivalence:
	While the EU retains proactive, centralized audit authority, India’s audits remain constrained by FTA provisions. To bridge this gap, both sides have agreed on a common technical baseline for transparency reporting (model cards, energy consumption, and bias metrics), accepted by both the European AI Office and India’s MeitY.


	High-Performance Computing (HPC) Infrastructure
	Inductus
	While the EU is prioritizing large-scale AI compute capacity through the EuroHPC and InvestAI frameworks, India is rapidly expanding AI-ready data center infrastructure and sovereign compute capabilities to support domestic AI model development, hyperscale cloud demand, and regional digital resilience. Both jurisdictions are accelerating investments in next-generation compute ecosystems to strengthen AI competitiveness, reduce concentration risks in global cloud infrastructure, and support long-term digital sovereignty objectives.
	PRIMARY OVERARCHING GOAL
	CORE OBJECTIVES & GOALS
	Scale and optimize HPC software and establish a rapid-response pipeline
	HPC Beyond Hardware: The partnership has moved beyond hardware access to concrete, co-developed software ecosystems, operationalized primarily through the GANANA Project (2025–2028).
	Open-Source Acceleration Stack: To mitigate systemic reliance on proprietary US hardware-software monopolies (specifically NVIDIA's CUDA ecosystem), both regions are collaborating on open-architecture software optimization. By standardizing on the oneAPI / SYCL framework, the alliance ensures that next-generation scientific computing applications are natively compatible with open-source hardware, directly supporting the optimization of Indian-designed RISC-V processors (such as the SHAKTI/DHRUV architectures) and European sovereign accelerators.
	Transnational HPC & Data Alignment: Capitalizing on the twin consortia model, the initiative establishes a framework for reciprocal compute access and federated data sharing between Europe's elite EuroHPC systems (including LUMI in Finland, Leonardo in Italy, and MareNostrum 5 in Spain) and India’s premier AI supercomputer AIRAWAT-PSAI (C-DAC, Pune). The initial milestone focus includes advanced climate and weather modeling to predict natural hazards and monsoon variability across the Indo-Gangetic plain.


	Quantum Communication Testbeds and Post-Quantum Cryptography
	Inductus

	India’s Journey Towards 6G
	Key Millestones

	2023
	2030(Target)
	Deployment of 6G technology
	The February 2025 EU-India TTC meeting confirmed alignment on 6G vision requirements, network architecture, identification of research priorities, and skills development. A dedicated talent exchange program targets semiconductor and telecom skills training for students and young professionals. The framework highlights the value of collaboration in R&D, testing, and standardization foundational components lacking in previous 5G rollouts that produced proprietary versions.

	2025
	Bharat 6G 2025 International Conference, MoU signed  with 6G IA, Oulu University

	2024
	100 5G labs launched  in academia
	Release of Bharat 6G Vision Document

	2022
	Launch of Telecom Technology  Development Fund Scheme (TTDF)

	Open RAN Architecture and Standardization
	Open RAN represents a paradigm shift from legacy, vertically integrated telecom silos to disaggregated, software-defined, and fully interoperable network architectures. Driven by the O-RAN Alliance specifications, this architecture decouples hardware from software using standardized interfaces (A1, E2, F1, O1, O2). This allows network operators to seamlessly mix and match elements from different vendors, breaking traditional vendor lock-in.
	The New Market Transition: Driven by global de-risking mandates and cloud-native cost efficiencies, the Open RAN footprint is scaling from niche deployments to mainstream infrastructure.
	Commercial Maturity: Extensive multi-market rollouts by tier-1 operators such as Vodafone across Europe (UK, Germany, Spain, Turkey, and Ireland) prove that Open RAN achieves strict performance parity with legacy systems in high-density environments.
	The Software Shift: Disaggregated architectures allow operators to leverage commercial off-the-shelf (COTS) hardware, significantly lowering deployment CapEx and accelerating software-driven patch rollouts.
	The EU-India Transitional Value Chain: Under the Trade and Technology Council (TTC) framework, the EU and India are combining forces to establish a trusted alternative to East Asian telecom supply chains.
	Strategic Synergy: The partnership bridges Europe’s elite tier-1 equipment vendors (Nokia, Ericsson) with India's software capabilities and public research institutions.
	C-DoT’s Architecture Role: India’s Centre for Development of Telematics (C-DoT) actively develops open-source reference code with the O-RAN Software Community (OSC), positioning India as a key component exporter for the global democratic tech stack.
	TTC Harmonization: Both regions are deploying joint regulatory sandboxes, uniform security validation frameworks, and shared procurement guidelines to permanently avoid the supply bottlenecks and geopolitical friction that hindered early 5G rollouts.

	Regulatory and Infrastructure Coordination
	The EU-India Trade and Technology Council (TTC) is standardizing digital architectures to eliminate the fragmentation, duplicative networks, and vendor lock-in that disrupted early 5G rollouts.
	1. Unified Telecom Standardization Matrix: The alliance synchronizes spectrum, testing, and compliance benchmarks to secure cross-border connectivity.
	Global Standards Co-Authorship: Coordinated joint contributions to the International Telecommunication Union (ITU) leverage combined market scale to shape global telecom infrastructure.
	Synchronized Spectrum Allocation: Harmonizing sub-6 GHz and millimeter-wave (mmWave) spectrum prevents regional fragmentation and streamlines hardware manufacturing.
	Reciprocal Testing Standardization: Unified validation baselines across European and Indian laboratories accelerate time-to-market for certified Open RAN components
	2. Digital Public Infrastructure (DPI) & Interoperable Data Flows: The framework bridges European digital identity structures with India’s hyper-scale Digital Public Infrastructure (DPI) to enable secure, compliant data routing.
	eIDAS 2.0 & India Stack Convergence: Technical alignment between the identity verification layers of the EU eIDAS 2.0 framework and the open API protocols of the India Stack.
	Frictionless B2B Trade: This architectural gateway automates cross-border business verification, securing a robust, regulatory-compliant channel for "Data Free Flow with Trust" (DFFT).


	The EU–India  Semiconductor Corridor
	Inductus
	The EU-India semiconductor partnership represents a structural response to concentrated geographic supply chain risk. The EU Chips Act and India's Semiconductor Mission (ISM) 2.0 create aligned policy frameworks for supply chain diversification, design capability scaling, and manufacturing capacity development.
	The "Silicon Silk Road" framework, formalized through the November 2023 Memorandum of Understanding under the Trade and Technology Council (TTC), coordinates the implementation of joint R&D in advanced chip design, heterogeneous integration, and Process Design Kit (PDK) development.

	Aligning the EU Chips Act with India’s Semiconductor Mission (ISM)
	The Upstream/Downstream Split
	The global semiconductor supply chain relies on highly specialized regional interdependencies. India contributes nearly 20% of the global semiconductor design workforce and is rapidly scaling its domestic back-end assembly, testing, and packaging (ATP) ecosystem.
	Concurrently, the European Union injects critical upstream capabilities, maintaining an absolute monopoly on advanced photolithography machinery alongside a dominant footprint in specialty chemicals and material sciences.

	Design Node Milestones
	Capitalizing on India’s Design Linked Incentive (DLI) scheme, the ecosystem leverages 24 active, homegrown chip design projects.
	This is anchored by advanced, operational 3nm design infrastructure centers in Noida and Bengaluru, established in collaboration with global industry leaders to optimize next-generation computing and open-standard system architectures.

	The Tech Investment Bridge
	A coordinated funding mechanism translates policy alignment into commercial reality, channeling public-private capital directly into joint ventures that pair European legacy auto-chip IP with emerging Indian manufacturing assets.

	$100-$110 Bn
	$45-$50 Bn
	$38 Bn

	Capital Deployment and Core Manufacturing Assets
	Joint Resiliency Strategies & Critical Material Defenses
	To insulate both markets from East Asian supply vulnerabilities, where Taiwan commands 92% of advanced sub-7 nm logic fabrication, the TTC enforces three proactive risk-mitigation layers:
	Multi-Tier Supply Chain Mapping: Shared data platforms map multi-tier supplier networks in real-time. This allows officials to instantly isolate single points of failure across the value chain, from silicon wafer substrates to ultra-pure processing gases.
	Predictive Early-Warning Systems: Integrated threat-monitoring protocols hedge against regional geopolitical shocks, natural disasters, or unexpected export restrictions, allowing for automated pre-emptive inventory management.
	Raw Material Security and Stockpiling: The framework links India’s raw chemical and specialty industrial gas reserves with Europe’s advanced rare-earth refining and processing capabilities. This constructs a closed-loop stockpiling network that reduces dependence on third-country extractive monopolies.
	India’s financial execution under the Production Linked Incentive (PLI) framework has mobilized massive commercial infrastructure projects. These facilities establish a resilient manufacturing baseline for Western markets:


	Cybersecurity, Data Governance, and Trusted Cross-Border Data Flows
	Regulatory Interoperability
	While the EU GDPR and India’s Digital Personal Data Protection (DPDP) Act 2023 target equivalent policy outcomes, strong enforcement authority, enforceable data principal rights, and managed cross-border transfers, they utilize structural models that differ significantly in prescription and scale.
	The regulatory landscape transformed with the official notification of the DPDP Rules, 2025 (notified November 14, 2025), which fully operationalized the 2023 parent Act. The Rules established strict age-verification protocols for users under 18, requiring absolute, verifiable parental consent (integrated with government identity standards like Aadhaar-linked DigiLocker tokens) and a complete ban on behavioral tracking or targeted advertising for minors.
	Despite legislative alignment, European and Indian enterprises face two primary operational bottlenecks that complicate near-term cross-border data strategy:
	The DPBI Enforcement Delta: Full industry compliance operates on a phased 12-to-18-month runway extending into mid-2027. Because the Data Protection Board of India (DPBI) is still setting up its administrative and tribunal infrastructure, a temporary enforcement delta remains.
	The Adequacy Barrier: This institutional gap directly impacts cross-border corporate operations. Highlighting this friction, the European Data Protection Supervisor (EDPS) formally denied an institutional request from the European Investment Bank (EIB) to transfer specific datasets to India, citing the lack of a formal EU adequacy assessment and an established enforcement track record.

	Cybersecurity Threat Landscape
	India’s digital ecosystem continues to experience high volumes of hostile cyber activity, routinely positioning it among the top three globally for attack frequency. Rapid digitization has exposed vulnerabilities across critical infrastructure, with ransomware, credential-harvesting phishing campaigns, and sophisticated software supply chain attacks dominating the threat landscape.
	According to data compiled by Indian regulatory authorities, cyberattacks targeting government infrastructure and state enterprises climbed steeply over the first half of the decade. While India secured a Tier 1 (Role-Modelling) classification in the ITU Global Cybersecurity Index, a gap persists between statutory/technical capacity and multi-sectoral organizational coordination.
	Simultaneously, Indian exporters must align with evolving European maritime and digital commerce mandates:

	The EU Cyber Resilience Act (CRA)
	This framework imposes strict, mandatory hardware and software lifecycle security obligations. Any Indian digital product, software patch, or IoT hardware vendor exporting into the single European market must natively guarantee vulnerability management and secure development lifecycles.

	The EU Cyber Solidarity Act
	This establishes a centralized European Cybersecurity Alert System consisting of a network of cross-border Cyber Hubs designed to detect and respond to massive, multi-vectored network threats
	For India’s technology sector, aligning domestic threat response protocols with these European standards is no longer a secondary compliance issue; it is an economic prerequisite for executing secure cross-border trade and moving toward a frictionless, post-SCC data-sharing architecture.

	Cross-Border Data Flow Architecture
	No adequacy decision exists between the EU and India as of May 2026. Data transfers from the EU to India proceed via Standard Contractual Clauses (SCCs) or Binding Corporate Rules (BCRs), requiring supplementary measures under the GDPR's Transfer Impact Assessment (TIA) framework.
	The cost of TIA compliance, combined with ongoing policy uncertainty regarding India's data localization mandates, creates operational friction for multinational enterprises and service providers.
	The India-EU FTA (concluded in January 2026) includes a Digital Trade chapter with provisions addressing cross-border digital service delivery. However, data flow specifics remain opaque pending formal rules publication.
	The framework establishes the intent to reduce reliance on SCCs through bilateral mechanisms within two years of the FTA's entry into force, signaling regulatory maturity as a precondition for unrestricted flows.

	Digital Public Infrastructure (DPI) & Global Digital Transformation
	Inductus
	Digital Public Infrastructure (DPI) comprises interoperable digital systems such as digital identity platforms, secure data exchange frameworks, and real-time payment networks built as public infrastructure to enable scalable, inclusive, and efficient digital economies. Functioning as the digital equivalent of physical infrastructure, DPI accelerates financial inclusion, reduces transaction and service-delivery costs, and strengthens large-scale public- and private-sector innovation.
	India's DPI Architecture and Scale
	Digital Public Infrastructure (DPI) in India comprises four operationalized layers: identity (Aadhaar: as of March 2026, more than 144 crore Aadhaar numbers had been generated), payments (UPI: processed 21.70 billion transactions worth over ₹28.33 lakh crore), digital documents (DigiLocker), and healthcare data exchange (Ayushman Bharat Digital Mission).
	These are discrete systems governed by separate bodies (UIDAI, NPCI, MeitY, NHA) operating under distinct legal and regulatory frameworks, marketed collectively as the "India Stack." The scale of India's DPI delivers direct economic returns: the government reports substantial fiscal savings through digital identity linkage to welfare programs via Direct Benefit Transfer (DBT), while UPI dominance, driving over 85% of retail digital payment volumes, fuels widespread financial inclusion across Tier II and III cities.
	For population-scale systems, cascading failure risks and data sovereignty challenges require robust, federated security architectures fundamentally different from traditional national-scale IT systems.


	India’s DPI Numbers
	21.70 Billion

	Global DPI Adoption and EU-India Model Transfer
	Identity: Aligning India's biometric-backed Aadhaar (1.35B+ users) with the EU's federated, wallet-based   eIDAS 2.0 framework. Payments: Interoperating India’s high-volume UPI protocol (21B+ monthly transactions) with Europe's SEPA Instant Credit Transfer rails. Data Governance: Bridging India's consent-driven architectures (DigiLocker,ABDM) with the EU's strict data sovereignty laws.
	The EU Precedent (X-Road):
	Estonia’s X-Road is the EU's established DPI benchmark. While architecturally different, X-Road is a decentralized, peer-to-peer data bus, whereas India Stack relies more on centralized registries and consent managers. Both achieve the same operational goal of secure, population-scale data exchange.

	Strategic Export:
	Through India Stack Global (est. 2023), India is positioning its Digital Public Infrastructure (DPI) as a modular, exportable model for international adoption. Its success abroad depends on the recipient nation's regulatory capacity and its interoperability with foreign frameworks, such as the EU's.

	Trade Implications:
	DPI standardization has become a core component of the India-EU Free Trade Agreement (FTA) negotiations. This indicates a geopolitical shift away from forcing unilateral adoption, focusing instead on building mutually recognizable, interoperable infrastructure to eliminate friction in cross-border digital services.


	Inductus
	The digital trade provisions within the India-EU FTA are the critical legislative mechanism needed to formalize these technical security parameters into a legally binding international framework.
	The Scale Anomaly
	Traditional cybersecurity metrics fail when applied to an ecosystem of 1.35B+ citizens and 22B+ monthly transactions. At this scale, a localized failure can trigger a cascading systemic crisis, making zero-trust and privacy-preserving architectures mandatory.

	Architectural Trade-Offs
	The EU Model (Distributed): Spreads risk across sovereign member-state networks, preventing single points of failure but increasing ecosystem complexity.
	Interlinking these two distinct architectures requires strict, automated circuit breakers for failure containment, rigid data isolation boundaries, and unified incident response protocols.

	Cross-Border Requirements
	The Indian Model (Centralized Orchestration)
	Maximizes deployment speed and operational efficiency but inherently concentrates systemic security risks.


	5 Major DPI Categories within & Across sectors
	Operationalizing the Corridor: B2B Enablement and De-Risking Trade
	Customs Modernization, E‑Commerce Harmonization, and Non‑Tariff Barrier (NTB) Mitigation
	PSP BANK
	INTEROPERABILITY GATEWAY
	4 Step payment journey


	DIGITAL EMISSIONS TRACEABILITY PIPELINE

	Green Tech and Digitalization:  Aligning CBAM with Indian Industrial Realities
	As the EU Carbon Border Adjustment Mechanism (CBAM) transitions into its definitive phase, Indian exporters in carbon-intensive sectors (steel, cement, aluminum, and fertilizers) must provide verified embedded emissions data against EU Emissions Trading System (ETS) benchmarks. To prevent trade diversion, the FTA operationalizes alignment through digital public infrastructure (DPI) and green tech cooperation:
	Digital Emissions Traceability: Leverages India Stack data exchanges to generate secure, tamper-evident digital product passports for embedded carbon, utilizing open-source emissions accounting tools interoperable with the EU CBAM registry.
	Technical Assistance: Deploys EU support for continuous emissions monitoring systems (CEMS) and accredited verification labs in Indian industrial clusters, alongside a joint CBAM Working Group to establish protocol equivalence.
	Green Tech Synergy: Couples India’s IT services sector with EU green technology (hydrogen, CCUS) to implement AI-driven energy optimization and blockchain-based carbon accounting across the FTA’s 144 open sub-sectors.

	The GCC Advantage in EU-India Technology Cooperation
	Inductus
	Investment Protections and Public‑Private Financing Mechanisms
	The FTA introduces a modernized investment protection framework that replaces legacy bilateral investment treaties (BITs) with transparent, fair, and equitable treatment, investor-state dispute settlement (ISDS) appellate mechanisms, and protected regulatory autonomy for public policy objectives.
	European Investment Bank (EIB): The EIB’s global lending mandate extends co-financing to Indian development finance institutions (e.g., NaBFID, SIDBI). Key targets include green hydrogen, renewable grid integration, and metro rail infrastructure.
	Green Bonds: The EU Green Bond Standard (EU GBS) serves as the baseline framework. The FTA outlines mutual recognition of green bond frameworks, allowing Indian sovereign and corporate issuers direct access to EU capital markets upon equivalence determination.
	Risk Mitigation & Timeline: Harmonized insurance and bonding structures lower the risk premium for cross-border B2B contracts. With full FTA ratification anticipated between Q4 2026 and Q2 2027, Indian firms must proactively align financial reporting with the EU Taxonomy and Sustainable Finance Disclosure Regulation (SFDR) to secure immediate compliance readiness.
	CAPITAL MOBILIZATION PIPELINE (INDIA-EU FTA DIGITAL TRADE CHAPTER)


	EU CAPTION MARKET/EIB GLOBAL
	Co-Financing Architecture
	EU Green Bond Standard (EU GBS)
	Direct Access for Indian Issuers
	Indian DFIs (NaBFID, SIDBI)
	EU Taxonomy/SFDR Alignment
	Green Hydrogen, Grid & Metro Rail

	Global Capability Centers (GCCs) in India have evolved from transactional back offices into the primary strategic engines driving Euro-Indian digital integration. Operating at the intersection of European corporate capital and India’s digital engineering scale, these centers serve as the operational anchors for executing the tech mandates of the India-EU Free Trade Agreement (FTA) and the Trade and Technology Council (TTC).

	GCCs as the Execution Layer of the TTC
	While the EU–India Trade and Technology Council (TTC) sets strategic policy, Indian GCCs translate those frameworks into commercial outcomes. India hosts 2,100+ GCCs employing 2.4 million professionals and generating USD 98.5 billion in market revenue, firmly establishing the country as the premier destination for mission-critical operations. This massive ecosystem aligns directly with TTC workstreams:

	DeepTech Co‑Innovation and Engineering Scale
	European firms leverage Indian GCCs to systematically bypass domestic technology talent deficits by fusing Europe’s heavy industrial R&D depth with India’s developer velocity.
	Capability Concentration: India offers immediate access to highly dense, specialized talent pools:
	Artificial Intelligence: Over 250,000 AI/ML professionals, with 83% of centers actively scaling generative AI capabilities and automated enterprise model architectures.
	Semiconductor Design: 125,000 design engineers delivering over 3,000 integrated circuit (IC) designs annually, providing localized alternative supply chains to back EU Chips Act goals.
	Geographic specialization optimizes deployment across core Indian hubs:
	Bengaluru (36% of capacity): Hyperscale cloud, semiconductor engineering, and foundational AI infrastructure.
	Hyderabad: Engineering design, advanced SaaS systems, and digital health platforms.
	Delhi NCR: Fintech, corporate risk management, and APAC operational analytics.
	Chennai & Pune: Automotive R&D, green mobility architectures, and digital twin manufacturing.


	GCCs as Strategic Enablers of Trusted Governance
	As regulatory alignment between the EU GDPR, the EU AI Act, and India’s DPDP (Digital Personal Data Protection) Act accelerates, GCCs are operating as localized engines for privacy engineering and compliance.
	Privacy Engineering: Embedding automated "data protection by design" principles natively into software codebases, managed by dedicated local DPOs.
	AI Risk Mitigation: Operationalizing the EU AI Act's risk tiers by building automated model cards, model registry audit trails, and strict human-oversight guardrails.
	Cybersecurity Operations: Running 24/7 global Security Operations Centers (SOCs) out of Bengaluru and Hyderabad, ensuring full compliance with the NIS2 directive.
	Sovereignty Routing: Mapping the DPDP’s consent manager frameworks directly onto GDPR’s legitimate interest provisions, securing frictionless cross-border data flows.
	Because 87% of Indian GCCs now claim end-to-end global process ownership, risk governance is natively built into product creation, backed by continuous workforce reskilling (active in 71% of centers) in AI ethics and RegTech.

	Strategic Implications for European Enterprises
	Strategic Outlook and Policy Recommendations
	Inductus
	The January 27, 2026, signing of the EU-India Free Trade Agreement (FTA) marked a definitive transition from diplomatic dialogue to a high-velocity, transaction-intensive technology alliance. Operationalizing this agreement requires a phased roadmap to convert legal provisions into cross-border industrial synergy.

	Near-Term Action Items (12–18 Month Horizon)
	Bilateral ministerial working groups must prioritize immediate, low-friction technical integrations to establish commercial proof-of-concept.
	DPI Interoperability:
	Finalize the API translation layers bridging the European Digital Identity Wallet (eIDAS 2.0) with India Stack registries. This unlocks seamless, real-time cross-border B2B clearing and compliant e-commerce identity verification.

	Deep-Tech R&D Capitalization:
	Infrastructure Mobility Corridors:
	Legislate "Fast-Track Infrastructure Visas" to guarantee unhindered movement for network architects and subsea marine engineers managing the physical nodes of the Blue Raman data corridor.

	Automated CBAM Integration:

	Long-Term Horizons: Building an Institutionalized Free Tech Zone
	Asymmetric Semiconductor Interdependence: Interface the EU Chips Act with India’s Semiconductor Mission (ISM). Policy should incentivize joint ventures pairing European fabless firms with Indian GCCs, protecting European foundational IP while utilizing India's massive chip design workforce (over 3,000 IC designs annually).
	Compliance-Native Service Delivery: Position India’s 2.36-million-strong GCC ecosystem as Europe's offshore auditing layer. These centers should scale automated risk documentation, algorithmic bias auditing, and model safety verification required by the EU AI Act, embedding European compliance directly into the software development lifecycle.
	Circular Resource Security: Expand the current €15.2 million joint initiative on EV battery recycling into a comprehensive critical mineral corridor, backed by Mutual Recognition Agreements (MRAs) on electronic waste validation and tracking.
	EU-INDIA TECHNOLOGY INTEGRATION ROADMAP: A PHASED COMPLIANCE PATHWAY

	[PHASE 1: Present]
	Parallel, Isolated Jurisdictions
	( GDPR/DPDP/EU AI Act )

	[PHASE 2: 3-5 Years]
	Interoperable Sandboxes & Captive GCC Compliance Nodes

	[PHASE 3: 5-10 Years]
	Unified Institutionalized EU-India Free Tech Zone

	Key Risk Factors and Mitigation Pathways
	To ensure the resilience of the Free Tech Zone, policy planners must build structural insulation against three core vulnerabilities:
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