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Abstract:

Artificial Intelligence (Al) presents a transformative opportunity for India to accelerate its economic
growth, enhance service delivery, and promote inclusive development. This study examines the
multifaceted role of Al across critical sectors such as agriculture, healthcare, finance, and MSMEs, while
evaluating its impact on employment, infrastructure, governance, and sustainability. Drawing from a
wide range of secondary data sources (2023-2025), it highlights India's progress in digital public
infrastructure and policy frameworks like the "AI for India 2030" initiative. However, the analysis
reveals persistent challenges—talent shortages, regulatory gaps, inadequate compute infrastructure, and
environmental concerns—that could hinder India's Al-led growth ambitions. The paper concludes with
strategic recommendations for responsible and equitable Al adoption through reforms in education, legal
policy, and public-private collaboration. It positions India as a potential global leader in ethical Al,
provided systemic barriers are addressed through coordinated, future-ready policies.

Keywords: Artificial Intelligence, Inclusive Growth, AI Policy and Governance, Workforce
Transformation, Sustainable Al Digital Infrastructure in India

1. Introduction

1.1 Global Context of Al and Its Relevance to Developing Economies

Artificial Intelligence (AI) is reshaping global economies and presents a major opportunity for
developing nations like India to overcome traditional development barriers. India has emerged as a
global Al leader, alongside the U.S., China, and the U.K., and has played a key role in international Al
governance, notably chairing the Global Partnership on Artificial Intelligence (GPAI) in 2022-2023
(Drishti IAS, 2025). India’s Al strategy aims to balance rapid technological progress with ethical,
inclusive standards (India AL, 2025).

A crucial asset in this effort is India’s large and youthful population, set to contribute significantly to the
global workforce. This demographic advantage supports the country's ambition to lead Al-driven
transformation domestically and globally (Council. Science, 2025).

1.2 Overview of India’s Digital Landscape and Al Ambitions

India’s well-developed digital public infrastructure (DPI)—including Aadhaar, UPI, and ONDC—ofters
a strong platform for deploying Al at scale. These systems help overcome access barriers and enable
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rapid, widespread adoption of Al technologies. However, this also raises challenges around data privacy
and algorithmic fairness.

With over 700 million internet users, India generates vast data crucial for training Al models. The Indian
Al market is expected to grow to $17 billion by 2027, driven by digital adoption, a young tech-savvy
population, and enterprise interest in Generative Al

The "Al for India 2030" initiative, launched in January 2024 under the broader IndiaAl Mission, aims to
embed Al across sectors ethically and inclusively (World Economic Forum, 2025). Foundational
documents by NITI Aayog, including the "National Strategy for AI" and "Responsible Al for All," guide
this vision to ensure Al benefits are widely shared across society.

2. Need for the Study

2.1 Significance of Al for India's Development

Al holds transformative potential for India’s development, with projections estimating a $500 billion
economic boost by 2025 and a 1.3% increase in annual growth by 2035 (World Economic Forum, 2025).
Beyond economic impact, Al is seen as a tool to address critical socio-economic challenges in sectors
like agriculture, healthcare, urban planning, manufacturing, MSMEs, and energy.

The "AlI for India 2030" Advisory Council emphasizes Al’s role in bridging skill gaps, creating jobs, and
promoting inclusion (World Economic Forum, 2025). A key policy goal is to ensure Al benefits
marginalized populations by improving access to essential services, especially in rural areas. This
highlights the need to assess how Al promotes human-centric, inclusive development and whether
current measures adequately protect vulnerable groups.

2.2 Knowledge Gaps and Policy Challenges

Despite its promise, India's Al ecosystem faces key hurdles: limited computing infrastructure, talent
shortages, and underdeveloped regulatory frameworks. The absence of a dedicated Al law has led to
ambiguity, with outdated legal structures struggling to manage new risks like deepfakes, job
displacement, privacy concerns, and algorithmic bias (Give.do, n.d.).

The legal system is often reactive, relying on interim relief measures, while broader legislative clarity
remains lacking. This gap between rapid Al advancement and slow regulatory response poses risks to
innovation and public trust. A comprehensive, forward-looking legal framework is urgently needed to
guide responsible Al deployment and ensure accountability.

3. Objectives of the Study

The study intends to:

e Analyze AI’s economic and sectoral impact in India.

o Evaluate employment trends related to Al and strategies for skill development.

e Assess Al governance, including legal and ethical frameworks.

o Identify gaps in talent, infrastructure, and research, offering actionable solutions.
o Examine AI’s environmental footprint and promote sustainable practices.

o Highlight successful Al applications advancing social good and inclusion.

e Provide policy recommendations for responsible and equitable Al development.
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4. Methodology

4.1 Research Design

This study follows a qualitative, descriptive design using secondary data analysis to explore Al’s socio-

economic impact in India. It draws from diverse, credible sources to analyze broad, multi-sectoral

trends.

4.2 Data Collection

Data was gathered from 2023-2025 reports, academic studies, and trusted media. Major sources include:

e WEF & NITI Aayog for policy insights (Drishti IAS, 2025; NITI Aayog, 2022; IndiaAl, 2025;
World Economic Forum, 2025)

e Drishti IAS & Carnegie for economic and workforce data

e Deloitte & UN for infrastructure and environmental aspects

e News outlets (e.g., The Hindu, Forbes India) for real-world examples

4.3 Analytical Framework

Thematic analysis was applied across six areas: economic impact, employment, governance,

infrastructure, sustainability, and sectoral use. Key steps included coding, theme development, and

integration into findings—ensuring a structured, insightful examination of AI’s role in India.

5. Data Analysis, Results, and Findings

5.1 Economic Transformation and Growth Potential

5.1.1 Market Projections and GDP Contribution

Al is projected to add $500 billion to India’s economy by 2025, with the market expected to reach $17
billion by 2027, growing at 25-35% annually. This signals AI’s central role in India’s shift toward a
digital, knowledge-based economy (Drishti IAS, 2025; IARIW, 2021).
NITI Aayog estimates Al could raise India's annual growth rate by 1.3% by 2035. India now ranks 10th
globally in Al funding (Stanford Al Index 2024), reflecting growing investment and ecosystem maturity.
MeitY envisions Al as a key enabler of India’s trillion-dollar digital economy goal by 2025
(Council.science, 2025).

Table 1: India’s AI Market Outlook (2023-2027)

Metric Projection
Economic Contribution (2025) $500 billion
Al Market Size (2027) $17 billion
Annual Growth Rate 25-35%
GDP Growth Boost (by 2035) +1.3%
Global Al Funding Rank 10th

5.1.2 Sectoral Productivity Gains

Al is driving productivity across sectors, with Generative Al increasing task efficiency by 66%.

o Logistics: Al can cut costs in a sector that consumes ~8% of GDP; tools like PandoAIl improve real-
time performance.

o Biomanufacturing: Firms like Biocon use Al for drug screening and bioscience innovation under
India’s BioE3 strategy.
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o Energy: Al enhances renewable forecasting by 30%, reduces integration costs by 15%, and lowers
utility operational expenses by up to 25%.

e Other sectors: Agriculture, MSMEs, urban planning, and healthcare are also experiencing enhanced
efficiency and service delivery due to Al integration.

5.2 Workforce Dynamics and Social Implications

5.2.1 Employment Generation and Skill Demand

Al is expected to create 1.25 million jobs in India by 2027, with India currently holding 16% of the
global Al talent pool and over 600,000 Al professionals—a number set to double (IndiaAl, 2025). High-
growth roles include Big Data, AI/ML, and Security Specialists.

Table 2: Al Workforce Projections (by 2027)

Metric Value

Jobs Created 1.25 million

Global Talent Share 16%

Current Al Professionals >600,000

Talent Doubling by 2027 Yes

High-Demand Roles Big Data, AI/ML, Security

Despite a strong supply of engineering graduates (1.5 million annually), a significant skill gap remains,
with over 1.4 million Al roles unfilled. The disconnect lies in lack of job-ready, specialized skills (India
Today, 2025).

5.2.2 Risks of Displacement and Inequality

Al threatens low-skill roles (e.g., data entry, customer support), often held by informal workers, rural
populations, and women (35% of the workforce). Without up skilling and safety nets, Al may deepen
inequality and digital divides, contradicting goals of inclusive growth.
Major sectors like manufacturing and IT services, employing millions, face automation pressures.
Underemployment among engineering graduates further highlights a mismatch between education and
industry needs.

5.2.3 Bridging the AI Talent Gap

India’s talent gap spans technical and interdisciplinary areas, including NLP, computer vision, Al ethics,
and skills in psychology, accessibility design, and societal impact.

Table 3: Key Talent Gaps in India

Gap Area Description

Al Job Vacancies >1.4 million

Specialization Gaps NLP, Al Ethics, Infra Engineering
Interdisciplinary Gaps Ethics, Psychology, Accessibility
Underemployed Engineers 1.5 million/year

Key solutions include:
e Curriculum revamp with real-world Al tools (LLMs, cloud computing, prompt engineering).
o Interdisciplinary education blending tech with design, ethics, and social sciences.
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o Faculty-industry linkages to improve teaching quality.

o Hybrid, scalable learning models for broader access.

e Public-private partnerships and outcome-based policy support.

The Al Opportunity Fund (2024) targets skilling 500,000 underserved workers, and NITI Aayog plans to
embed Al ethics in higher education, showing early steps toward inclusive talent development.
Overall, India’s Al success depends on deep, systemic reform in education and workforce training—not
just tech adoption.

5.3 Policy Frameworks and Governance Initiatives

5.3.1 National AI Strategies and Missions

India has adopted a proactive, multi-stakeholder Al governance model, emphasizing ethical, inclusive,

and responsible Al (Vision IAS n.d.). The “Al for India 2030 initiative, launched in 2024 under the

India AI Mission, outlines a national vision for Al-driven development and global leadership (World

Economic Forum, 2025; NITI Aayog, 2022). Led by MeitY, NITI Aayog, Nasscom, and WEF C4IR, it

features:

e Al Playbook: Sectoral guides for agriculture and MSMEs (due 2025)

o Al Sandbox: Testing environment for startups and SMEs

NITI Aayog's 2018 Al Strategy targeted five priority sectors: healthcare, agriculture, education, smart

cities, and mobility. India has also established Centres of Excellence (CoEs) in top institutions to

promote R&D in critical sectors.

India chaired the Global Partnership on Al (GPAI) in 2022-23, signaling its ambition to shape global Al

norms focused on inclusion and collaboration.

5.3.2 Legal Challenges and Regulatory Gaps

India currently lacks a dedicated Al law. Existing frameworks—Ilike the Copyright Act (1957) and

DPDP Act (2023)—struggle to address modern Al issues such as data ownership, algorithmic

transparency, and deepfakes (Chambers Global Practice Guides, 2025).

The proposed Digital India Act is expected to address these regulatory gaps.

Key Legal Cases:

e ANI Media v OpenAl (2024): Copyright concerns over Al training (Chambers Global Practice
Guides, 2025)

e Bhavna Sharma v Union of India (2025): PIL over Al privacy violations

o Anil Kapoor v Simply Life (2023): Unauthorized deepfake use violates personality rights

o Jackie Shroff & Arijit Singh cases (2024): Al misuse of celebrity likeness and voice

e Dr. Devi Shetty & Rajat Sharma (2024): Deepfakes used for misinformation

Multiple PILs (2023-2025) call for urgent Al regulation, especially for deepfakes and platform

accountability. Courts have responded with interim injunctions, reflecting a reactive legal environment.

NITI Aayog recognizes existing laws may not suffice, and sector-specific updates are likely required to

address evolving Al challenges and ensure public trust.

5.4 Infrastructure, Data Ecosystem, and R&D

5.4.1 Challenges in Computational Resources and Data Access

India faces key bottlenecks in Al compute infrastructure and quality data access (ORF Online n.d).
While India generates vast data due to its large user base, much of it remains siloed, unstructured, or
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poor in quality, limiting its usefulness for training Al models. Public sector data is often outdated or
inaccessible, and private-sector data is either locked or expensive.

Without structured, accessible datasets, India risks becoming a data provider for foreign models, rather
than developing its own sovereign Al solutions (The Times of India, 2024).

Key recommendations:

e Unlock and share government department datasets in usable formats

e Create scalable data marketplaces beyond government-led efforts

o Boost multilingual datasets via platforms like Bhashini

e Promote consent-based data commons using a Digital Public Infrastructure (DPI) model

5.4.2 State of Al Research and Innovation

India’s AI R&D ecosystem is underfunded and fragmented. With R&D spending at only 0.6% of GDP
and negligible private investment, India lags far behind global innovation leaders (Council.science,
2025). Though it ranks 4th in Al research publications, it ranks only 15th in citations, indicating lower
impact. Talent drain to the US and Europe further weakens domestic capabilities.
Existing Centres of Excellence (CoEs) are under-resourced, limiting their ability to produce cutting-edge

research.
Table-4: Gaps in India’s Al R&D
Metric Status
R&D Spending (% of GDP) ~0.6%
Private Sector Al R&D Spending Minimal
Rank in AI Research Publications 4th (2010-2019)
Rank in AI Patents 8th (2002-2019)
Rank in Citations 15th
CoE Annual Funding (per center) ~$7 million
Infrastructure Lags in advanced GPUs, Exaflop Al
Talent Migration High
Recommendations:

o Incentivize private Al R&D through tax benefits and grants

e Build industry-academia partnerships (e.g., Nokia—IISc 6G Lab model)
e Focus on India-specific research (e.g., agriculture, healthcare, NLP)

o Attract global talent by improving funding and autonomy in CoEs

e Encourage international Al collaboration and ethical frameworks

5.5 Environmental Sustainability and AI's Footprint

5.5.1 Rising Energy Demands of AI Infrastructure

Al infrastructure consumes massive amounts of energy, posing serious environmental concerns (The
Hindu, 2025; Energetica-India, n.d.). A single data center can use as much electricity as 100,000 homes,
with global data center energy use expected to double by 2030.

In India, Deloitte projects:

e 40-45 TWh of extra electricity will be needed by 2030
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e 50 million sq ft of real estate space for Al data centers

e $360 billion in investments for a 47 GW Al data center pipeline (Deloitte India, 2025)

This expansion could strain India’s power grid and challenge its net-zero 2070 goals, unless paired with
a rapid renewable energy transition and green Al practices.

Table-5: India’s Power Grid and Challenges

Metric Projection by 2030
Extra Electricity Needed 4045 TWh

Real Estate for AI Data Centers 50 million sq ft
Investment for 47 GW Data Center Plan | ~$360 billion

5.5.2 Al as a Tool for Sustainability

Despite its footprint, Al supports climate goals by improving efficiency and resilience in energy

systems:

o Enhances grid management and renewable forecasting (World Economic Forum, 2024; Give.do,
n.d.)

o Improves forecasting accuracy by 30%, lowers costs by 15%

e Reduces utility expenses by up to 25%

Al is also aiding environmental efforts:

o Wildlife protection (e.g., Wildbook for tigers, elephants)

o Forest monitoring (e.g., Global Forest Watch for fire/logging alerts)

o Waste management (e.g., TrashCon in Bangalore)

Institutions like Infosys and IIT Indore are integrating Al for energy optimization and sustainability

research. The NHAI’s Data Lake 3.0 has improved project efficiency and reduced GHG emissions.

Al presents a dual role—as both a high energy consumer and a climate solution enabler. To align Al

with India’s sustainability goals, proactive policies, tech innovation, and clean energy adoption are

essential.

5.6 Sector-Specific Applications and Case Studies for Inclusive Development

Al is actively driving inclusive socio-economic development in India through real-world applications

across critical sectors:

5.6.1 Agriculture

Al is revolutionizing Indian agriculture by improving productivity, reducing input costs, and supporting

climate resilience.

e Precision Farming: Platforms like Cropln and IFFCO-KISAN help farmers monitor crops and
climate, increasing yields by 30-40% and reducing inputs by 25-30% (World Economic Forum,
2024; Mongabay India, 2024).

e Adyvisories & Market Access: /TC MAARS and eNAM provide personalized advice and market
access to millions of farmers.

e Supply Chain Optimization: Ninjakart connects farmers directly with retailers, improving prices
and predictability.

e Case Study — Saagu Baagu: In Khammam, AT tools doubled farmers’ income and reduced chemical
use. The initiative is being scaled to benefit 500,000 farmers.
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5.6.2 Healthcare

Al enhances healthcare delivery, particularly in rural and underserved regions (CXOToday, n.d.; [IIJFMR,
2024).

o Diagnostics & Detection: Al scans medical images for early disease identification (e.g.,
DeepMind’s eye scans, IBM Watson for Oncology).

o Personalized & Preventive Care: Al tailors treatments and predicts health risks for chronic
diseases.

e Telemedicine: Apps like Practo and Img bring remote diagnostics to rural populations.

e Case Study — e-Paravai (TN): Al-based cataract screening improves outreach and efficiency.
Aravind Eye Care and AI-powered systems enable affordable and inclusive diagnosis.

5.6.3 Financial Inclusion & Public Services

Al strengthens financial access and service delivery for underserved populations.

e Credit Access: CreditVidya and Rang De use Al to serve the unbanked, especially women in rural
India (IndiaAl, 2025).

e Fraud Prevention: RBI’s MuleHunter detects fraud in real-time.

o Public Services: The JAM Trinity (Jan Dhan—Aadhaar-Mobile) uses Al for efficient service
targeting.

o Disaster Management: /BM Deep Thunder and Google’s flood forecasts help authorities prepare for
and respond to natural disasters (Natural Catastrophe and Climate Report: 2023", AIG 2024).

5.6.4 MSMEs & Logistics

Al boosts MSME competitiveness and logistics efficiency.

e Support for MSMEs: Initiatives like Dx-EDGE equip MSMEs with Al tools for operations and
governance (Give.do, n.d.).

o Logistics Efficiency: PandoAl enhances supply chains, reducing cost and delay in a sector
contributing ~8% to India’s GDP.

These sectoral innovations show Al’s potential to drive inclusive development, enhance livelihoods, and

tackle deep-rooted challenges across rural and urban India.

6. Conclusion

Artificial Intelligence offers India a transformative pathway to accelerate socio-economic development

and inclusive growth. With a projected $500 billion contribution to the economy by 2025 and 1.25

million new jobs by 2027, Al has the potential to drive productivity across key sectors like agriculture,

healthcare, and manufacturing, while leveraging India’s vast talent pool.

However, realizing this potential depends on addressing key challenges:

o Talent Gap: A mismatch between academic training and industry needs calls for a systemic revamp
of education and skilling frameworks.

o Inequality Risks: Automation threatens low-skilled jobs, especially among informal workers and
women, necessitating inclusive upskilling and safety nets.

e Regulatory Gaps: Despite national strategies, India lacks dedicated Al laws, leading to legal
ambiguity in areas like copyright, privacy, and personality rights.

o Infrastructure Deficits: Limited compute power, fragmented data ecosystems, and underfunded
R&D hinder innovation and contribute to brain drain.

e Environmental Impact: AI’s energy-intensive infrastructure risks undermining climate goals unless
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paired with renewable energy adoption and efficiency measures.
India’s Al future requires a coordinated, multi-stakeholder approach—combining policy reform,
infrastructure investment, ethical safeguards, and inclusive human capital development. By focusing on
responsible and equitable Al, India can become a global model for sustainable Al innovation in the
Global South.
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