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Executive Summary

India stands at a pivotal moment in the global AI revolution. With over 900 million internet
users, the world’s second-largest smartphone market, and a robust STEM graduate pipeline
of 2.5 million annually, the foundational ingredients for Al leadership are present. However,
translating this demographic and digital dividend into Al sovereignty requires confronting

eight critical readiness gaps.

The Stakes: The global AI market is projected to contribute $15.7 trillion to the world
economy by 2030. India’s share hinges on its ability to move beyond AI consumption to Al
creation. Currently, India accounts for less than 2% of global AT research publications despite

having 17% of the world’s population.

The Eight Gaps at a Glance:

Gap Area Severity Impact Level Timeline to Address
Hardware & Infrastructure @ Critical Economy-wide 5-10 years

Human Skills & Talent High Industry-wide 37 years
Government Policy High Ecosystem-wide  2-5 years

SME & Rural Adoption Medium Sector-specific 37 years

Data & Linguistic Diversity Medium  Product-specific ~ 2-5 years

Compute Sovereignty High Strategic 5-10 years
Educational Alignment Medium Long-term 5-15 years
Deep-Tech Funding High Startup ecosystem 3-7 years

This report provides a comprehensive analysis of each gap, supported by visual data, compar-

ative analyses, and a phased roadmap toward bridging them.



The Infrastructure Bottleneck: Hardware

and Cloud Dependency

The physical foundation of Al—specialized compute—is currently India’s most critical
vulnerability. Training large-scale foundational models at the level of GPT-4 or Llama-3
requires clusters of 10,000+ high-end GPUs, a resource that remains prohibitively expensive

and logistically challenging to procure within India.

The Hardware Divide

India faces a stark disparity in both the cost and availability of Al-grade hardware compared

to global leaders:

AT Hardware: Cost & Availability Index (100 = Leader Baseline)
India vs. Global AI Leaders (USA, China, EU)
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Figure 1.1: AI Hardware: Cost and Availability Comparison
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Key Challenges

High GPU Cost

. . Prohibitive CapEx Limited Foundational
Import Duties and Tariffs o
for Startups Model Training
Supply Chain Delays Reliance on Foreign

Cloud Providers

Data Sovereignty High Inference
Risks Costs

Figure 1.2: Infrastructure Bottleneck: Cascading Effects

o High Capital Expenditure (CapEx): Building a single data center with 10,000 H100-
equivalent GPUs requires an investment of $300-500 million, prohibitive for most Indian

startups and research institutions.

e Import Dependencies: Heavy reliance on foreign-made hardware makes the ecosystem
vulnerable to geopolitical shifts and supply chain disruptions. India currently imports over

95% of its high-end semiconductor components.

e Energy Costs: Running massive Al clusters requires significant and stable power. India’s
average industrial electricity cost (~Rs. 8/kWh) is 30-40% higher than in the US, adding

substantial operational expense.

« Emerging Bright Spots: Local cloud providers like E2E Networks, Jio Platforms, and
Yotta Infrastructure are beginning to offer domestic GPU clusters, though at limited scale

compared to global hyperscalers.



The Talent Paradox: From STEM Mass to

Al Specialization

While India produces 2.5 million STEM graduates annually—more than any other country—
less than 5% possess the specialized skills required for cutting-edge Al research and develop-

ment.

The Al Talent Pyramid

Todia’e AT Talent Pyramid
| Size vs. Skill Depth
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Figure 2.1: India’s Al Talent Pyramid

Core Skill Deficiencies

o Advanced AI/ML Research: Lack of experts in Deep Learning architectures, Rein-
forcement Learning, and Generative Al research. India produces fewer than 5,000 Al
PhDs annually compared to ~20,000 in the US and ~15,000 in China.

e Specialized Domains: Acute shortage of professionals in Natural Language Processing
(NLP) for Indian languages, Computer Vision, and Robotics. These require both domain

expertise and linguistic-cultural understanding.

o AI Engineering (MLOps): A critical gap in the ability to move models from research
to production-ready, scalable, and reliable services. MLOps roles require a blend of ML

knowledge and DevOps skills that current curricula rarely address.
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o Mathematical Foundations: A need for deeper expertise in the underlying mathematics
(Linear Algebra, Calculus, Statistics, Optimization Theory) required for cutting-edge Al
development beyond API integration.

Impact of Brain Drain

70 pct in
Domestic Roles .
application-level work

Indian AT Talent Opportunities

International 30 pct in research

Migration and foundational work

US Tech Giants

EU Research Labs

Singapore and HK Hubs
Figure 2.2: Impact of Brain Drain on India’s AI Talent

The Numbers: NASSCOM estimates that over 60% of India’s top-tier Al re-
searchers (those with publications at NeurIPS, ICML, ICLR) are based outside
India. The primary drivers are access to superior compute infrastructure, higher

research budgets, and compensation packages that are 3-5x higher in US/EU

markets.



Governance, Ethics, and the Regulatory

Tightrope

As Al becomes integrated into public services and private industry, India’s regulatory

environment must evolve from broad digital policies to Al-specific governance frameworks.

The Regulatory Balancing Act

Privacy and
DPDP Act

Ethical AI and

Bias Prevention

Innovation and Regulatory

Growth Balance

IP and Ownership
Clarity

National
Security

Figure 3.1: The Regulatory Balancing Act
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Key Regulatory Challenges

Challenge

Description

Recommended Action

Privacy vs. Innovation

Algorithmic Bias

IP for AI-Generated Content

AT Accountability

National Security

The DPDP Act requires
clear implementation
guidelines to ensure it
does not inadvertently
stifle Al training on

legitimate data

Preventing discrimination
in Al-driven decision-
making in hiring, lending,

and public services

Who owns the output
of generative AI? What
about training on copy-
righted data?

When an Al system
causes harm, who is
liable—the developer, de-

ployer, or operator?

Dual-use concerns of pow-
erful AT models and pre-

vention of misuse

Establish Al-specific ex-

emptions and sandboxes

Mandatory bias audits for
high-risk Al systems

New IP framework ad-
dressing Al-specific sce-

narios

Risk-based liability
regime similar to EU Al
Act

Export controls on model

weights + security review
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India vs. Global AI Regulation

Global AI Regulatory Maturity Comparison
Maturity Score by Dimension (0-100 scale)
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Figure 3.2: Al Regulatory Maturity: India vs. Global Leaders



The Digital Divide: SME Adoption and

Rural Inclusion

AT’s benefits must not be confined to Tier-1 metropolitan hubs. Currently, there is a sharp

gradient of Al adoption across enterprise sizes and geographic regions.

The Adoption Spectrum

AT Adoption Spectrum Across Indian Enterprise Segments
Estimated AI Integration % (2025)

) <« The 63 Million SME Problem ]
India has ~63 million Micro, Small & Medium Enterprises, contributing ~30% of GDP.
Over 95% of these have virtually no Al integration, representing the single largest
opportunity for Al-driven productivity gains in the Indian economy.

Large Enterprises Mid-Market Small Enterprises Micro

(10004 employees) (50—999 employees) (10-49 employees) (<10)

55-65% 25-35% | <10% <3%

Figure 4.1: Al Adoption Spectrum Across Enterprise Segments

Adoption Disparities

o SME Integration: Small and Medium Enterprises (SMEs) face high barriers to entry—
cost of implementation, complexity of integration, lack of in-house Al expertise, and
difficulty in demonstrating immediate ROI. Al-as-a-Service models may be the most viable

path forward.

e Urban vs. Rural Divide: Al-driven solutions in agriculture, healthcare, and education
struggle to reach rural populations due to limited connectivity (only ~40% rural internet

penetration), low digital literacy, and lack of localized content.

e Industry-Specific Lag: While fintech, e-commerce, and BFSI lead AI adoption at
50-60%, sectors like manufacturing (15%), traditional agriculture (<5%), and public
administration (<10%) lag significantly.
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e Trust and Awareness: A 2024 survey by the Internet and Mobile Association of India
(IAMALI) found that 62% of small business owners had “low awareness” of how AI could

benefit their operations, and 48% expressed concerns about reliability.

Bridging the Divide: Key Interventions

Interventions

Subsidized Al
SaaS Platforms

Vernacular Al

Interfaces

Sector-Specific
AT Kits

Inclusive
AT Growth

SME AT Adoption
Rural AI Access

Industry Al

Integration

Figure 4.2: Key Interventions for Inclusive AI Growth
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The Linguistic Frontier: Data Scarcity and
the Bhashini Mission

India’s linguistic diversity—22 official languages, ~780 recorded dialects, and 13 major

scripts—is its greatest opportunity for inclusive Al, but also its most daunting data challenge.

Language Dataset Availability

Publicly Available Text Corpora Size by Language

Log scale: Estimated size of high-quality digitized text corpora (in tokens)

~10 Trillion

< : .
~50 Bill Key Insight
English data is 200X larger

than ALL Indic language

~15 Billion corpora combined.

Urdu, Sanskrit, Kashmiri,

and tribal languages are critically underserved.

~3 Billion

<1B each

Figure 5.1: Publicly Available Text Corpora Size by Language

The Path Forward: Key Initiatives

e« The Bhashini Project: A cornerstone government initiative to build digital public
infrastructure (DPI) for Indian languages. Bhashini aims to create open-source translation

models, speech-to-text systems, and curated datasets covering all major Indian languages.

« Data Moats as Competitive Advantage: Startups like Sarvam AI and Krutrim are
building Indic-first foundational models, recognizing that native language understanding

is both a market need and a defensible moat.

e Cultural Nuance: Beyond literal translation, models must understand sociolinguistic
context, code-mixing (e.g., Hinglish), and region-specific idioms. This requires deep

collaboration with linguists and native speakers.
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Strategic Sovereignty: The Imperative for

Compute and Data Control

In the age of Al, national sovereignty is increasingly defined by control over compute

infrastructure, data, and algorithmic models.

The Sovereign AI Stack

Sovereign Al Stack
Rs 10,000 Cr+

Compute Layer
Investment Needed

Bhashini and

Data Layer
Govt Data Vaults

Krutrim, Sarvam,

Model Layer
Tech Mahindra

Application Layer

Citizen Layer
Figure 6.1: The Sovereign AI Stack

Strategic Concerns

o Strategic Dependency: Dependence on a few global cloud providers (AWS, Azure,
Google Cloud) makes the Indian AI ecosystem vulnerable to their pricing changes, terms
of service modifications, and geopolitical considerations. Currently, ~75% of Indian Al

workloads run on foreign-owned cloud infrastructure.

e Data Colonialism Risk: Without sovereign data frameworks, there is a risk that India’s
rich data resources (the world’s second-largest internet user base) primarily benefit foreign
ATl companies, while Indian startups pay premium prices to access their own country’s

derived insights.

e National Security Imperative: Critical Al applications in defense, critical infrastruc-
ture, and public services require sovereign compute to ensure data security, auditability,

and resilience against foreign pressure.
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e Emerging Solutions: Initiatives like the IndiaAI Mission’s compute facility, Yotta
Infrastructure’s hyperscale data centers, and Jio’s Al-ready cloud platform represent early

steps toward compute sovereignty.
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Reforming the Educational Pipeline

To solve the talent gap at its root, the educational ecosystem must evolve from teaching

yesterday’s technologies to preparing students for tomorrow’s Al landscape.

The Current vs. Required State

Dimension Current State Required State

Curriculum  Static, updated every 3-5 years Dynamic, updated every 6-12
months

Focus Theory-heavy, exam-oriented Project-based, outcome-oriented

Tools Legacy libraries, outdated frame- Industry-standard AI stacks (Py-

Data Access

Research

Faculty

works

Toy datasets, synthetic problems

Isolated academic research

Limited industry exposure

Torch, TF, HuggingFace)

Real-world, large-scale Indian
datasets
Industry-academia  collaborative

labs

Dual appointments with industry

2+ Years Lag

Current

Needs 6-12m

retraining

Outdated Curriculum

7
’

.
TRANSFORl\/IA’,I"ION NEEDED

.
.
.
’
=

Real-Time Sync

Industry-Aligned

AT Research and

Curriculum Innovation

Job-Ready

Graduates

Figure 7.1: Curriculum Gap Analysis: Current vs. Required State

Key Interventions

e Curriculum Agility: Transitioning from static AICTE/UGC curricula to modular,

continuously updated micro-credentialing systems that integrate modern AI/ML topics
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within weeks of industry emergence.

e AI Research Centers of Excellence: Expanding programs like the proposed 25 Al
Research Centers across top institutions (IITs, IISc, IIITs) with dedicated GPU clusters,

industry fellowships, and real-world problem statements.

o Vernacular AI Education: Creating AI/ML learning resources in Hindi and other

regional languages to democratize access beyond English-speaking urban centers.

¢ Industry-Academia Symbiosis: Mandatory Al internships, guest lectures from industry
practitioners, and joint research labs where students work on deployable products rather

than theoretical exercises.
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Fueling the Engine: The Deep-Tech
Funding Landscape

fundamentally different investment propositions.

Traditional venture capital in India has long focused on consumer-facing, high-scale, low-

margin models (e-commerce, fintech, edtech). However, deep-tech and foundational AI are

Deep-Tech vs. Traditional SaaS: A Funding Comparison

Funding Journey: Traditional SaaS vs. Deep-Tech AI ($M)

Median cumulative capital raised at each stage in India

200M

50M

10M

$5-15M

$5-20M

2M $1-2M

. $0.5-1M
0

- Traditional SaaS/Tech

Seed Series A

1 <« Series B Gap: Deep-tech startups struggle at this stage

$15-40M

$100-500M
$20-60M

$50-100M I

[l Deep-Tech / Foundational AI

Series B Series C+

Figure 8.1: Funding Comparison: Traditional SaaS vs. Deep-Tech Al

Funding Realities

o Capital Intensity: Training foundational models at the 10B+ parameter scale requires

$10-50M+ per training run. Building hardware-integrated Al (edge Al, robotics) requires

even more upfront capital in R&D and physical prototyping.

Risk Appetite Gap: Venture capital in India has historically leaned toward asset-light,

consumer-internet models with 3-5 year exit horizons.

Deep-tech requires 7-10 year

horizons, which most domestic fund LPs are not yet structured to accommodate.

o The Series B Chasm: While seed funding for AI startups has grown (~150 AI startups

funded in 2023-24), the gap becomes stark at Series B and beyond, where companies need
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$20-50M rounds to scale compute and hire elite research talent.

o Government Catalyst: The IndiaAI Mission’s Rs. 10,372 Cr (~$1.2B) allocation,
combined with initiatives like the National Research Foundation, is designed to de-risk

early-stage deep-tech research and crowd-in private capital.
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Action Roadmap: A Phased Approach to
Al Leadership

Bridging these eight gaps requires a coordinated, phased strategy spanning the next decade.
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2020202020029-30
Hardv}are and Infrast%ucture

Domestic GPU clusters (pilgt)
Large-scale compute farms

Semiconductor fab incentives
JF[‘adent and Skill#

AT curriculum overhaul

25 AT Research Center

100K certified Al profesgionals
Policy and Regulation

Al-specific legal framework

w

Ethical AI audit mandat

Data sovereignty legislation

‘ Adoption

Al SaaS for SMEs program

w

Rural AT access mission

Sector-specific adoption drives

Data and Languages

Bhashini full corpus releasg

Multilingual LLM benchmark

Open Indian data repository

‘ Funding

IndiaAl compute fund

10 deep-tech VC funds

National Al research grants

Figure 9.1: India’s Al Leadership Roadmap: Phased Timeline
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Priority Matrix

Priority

Quick Wins (0—
2 years)

Medium-Term

(2—5 years)

Long-Term (5—
10 years)

PO: Critical

e GPU cluster time-sharing

e Immediate curriculum refresh

e Al-specific IP laws

e 10 new AI research centers

e Indigenous Al chip ecosystem
e Global Al talent hub status

P1: High

e Bhashini phase-1 models

o AT ethics framework

e 100K MLOps pipeline

e Sectoral Al adoption programs

e Full Indic language coverage

e Al-driven public services

P2: Foundational

e Industry-academia bridge programs

e AT data labeling workforce

e Cross-border Al collaborations
e Al export strategy

e Global Al standards leadership

e Al sandbox reg-

ulations

e Sovereign com-

pute farms

o Full AI model

sovereignty

e SME AI aware-

ness campaign

e Vernacular Al

education

e Rural AI infras-

tructure

e Deep-tech VC

incentives

e National AI re-

search grants

e Self-sustaining
Al innovation cy-

cle
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Conclusion: From Consumer to Creator

India’s path to Al leadership is not guaranteed by its demographic dividend alone. The
country possesses extraordinary raw materials—scale, talent density, digital infrastructure,
and a vibrant entrepreneurial culture—but converting these assets into Al sovereignty requires

deliberate, coordinated action across all eight gap areas.

The Window of Opportunity

The next 3-5 years are critical. Global Al paradigms are still in flux—foundational model
architectures, regulatory frameworks, and market leaders are not yet fully settled. India has
a narrow window to establish itself as a serious Al power rather than a permanent consumer

of Al technologies developed elsewhere.

The Five Pillars of Success

1. Invest in Compute Sovereignty: Domestic GPU clusters and data centers are not
optional—they are the industrial policy imperative of the Al age, equivalent to building

steel plants in the 20th century.

2. Transform Talent Production: Move from producing 2.5M generic STEM graduates
to 500K Al-competent professionals through curriculum reform, research centers, and

industry integration.

3. Build with Indian Data: Turn linguistic diversity from a challenge into a moat by

investing heavily in Indic language datasets and foundational models.

4. Incentivize Patient Capital: Create the financial infrastructure (VC, grants, tax

incentives) that supports 7-10 year deep-tech investment horizons.

5. Adopt an AI-First Governance Model: Regulate thoughtfully—protecting citizens

from harm without stifling innovation, and using Al to transform public service delivery.

The question is not whether India can participate in the Al revolution, but whether it will do
so as a primary architect or a peripheral consumer. The answer depends on the choices made

today.
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