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Abstract

This chapter examines how artificial intelligence (Al) and education can jointly transform
India’s economic trajectory. We analyze the roles of Al-driven productivity gains and
education-driven human capital in boosting India’s GDP, drawing on historical data,
empirical studies, and policy reports. Al is widely projected to contribute hundreds of
billions to India’s economy by 2035, while education reforms (e.g. India’s NEP 2020) aim
to expand skills and learning outcomes. We survey global and Indian studies - including
NITI Aayog and industry reports - that quantify Al's economic impact, and review how
improved education amplifies these effects. Using recent data on GDP (nominal USD)
and sectoral indicators, we construct scenarios contrasting baseline growth with Al-only
and Al+ Education synergy. Results suggest that leveraging both forces could raise
India’s GDP to near or beyond US$8-9 trillion by 2035, compared to around US$6-7
trillion under baseline trends. Sectoral analysis illustrates Al’s influence in education
delivery, manufacturing automation, precision agriculture, and healthcare diagnostics,
while education reforms improve workforce readiness for a knowledge economy. We
compare India’s situation with Al-driven growth in the USA and China, noting India’s
rapid rise in global Al indices. Finally, we present forecast models and policy
recommendations: sustaining high growth requires scaling Al adoption through
infrastructure, data governance, and human-capital development. In sum, a coordinated
Al-education strategy could significantly accelerate India’s growth, aligning with its
aspirations for a $30 trillion economy by 2047.

Keywords: Artificial Intelligence; Education; GDP Growth; Human Capital; Economic
Forecast; India; Productivity; Policy Recommendations.

Introduction

India’s economy is at a critical juncture, seeking new drivers to sustain high
growth and meet ambitious targets (e.g. a $5 trillion economy soon and $30 trillion by
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2047). In this context, both artificial intelligence (Al) and education emerge as key
enablers of future growth. Al - including machine learning, automation, and data-driven
decision tools - promises productivity gains across sectors. Education and skill
development provide the human capital needed to adopt and innovate with Al, creating
a powerful synergy. Recent government and industry studies underscore these
potentials: for example, a NITI Aayog report estimates that rapid Al adoption could add
roughly 44-53 lakh crore (US$500-600 billion) to India’s GDP by 2035. Similarly,
McKinsey & Company projects that generative Al alone may contribute on the order of
$967 billion to India’s economy by 2035, roughly 10% of its GDP target. Concurrently,
India’s National Education Policy (NEP 2020) emphasizes integrating Al and digital
literacy into curricula to prepare the workforce for an Al-led economy. This chapter
explores the historical and projected interplay of Al and education on India’s economic
development. We synthesize literature on Al's macroeconomic impacts and education’s
role in growth, develop a theoretical framework (drawing on endogenous growth and
human capital theories), and use empirical data to model GDP outcomes under different
scenarios. Sectoral case studies (education, industry, agriculture, healthcare) illustrate
the practical transformations underway. We also benchmark India against other AI-
driven economies (notably China and the USA) and provide policy recommendations to
manage the challenges and maximize the Al-education-GDP synergy.

Literature Review

A growing body of research and policy analysis highlights Al as a potent driver
of economic growth. Global studies suggest Al could significantly boost productivity:
PwC estimates that AI might add up to 15 percentage points to global GDP by 2035,
equating to roughly 1 percentage point of extra annual growth. Industry analyses for
India project similarly large impacts. An Accenture report finds Al could raise India’s
GDP by around $957 billion by 2035 (about a 15% increase in income). The government’s
own strategy documents concur - for instance, NITI Aayog’s Al for Viksit Bharat report
projects that, with sustained Al adoption, India could add US$500-600 billion to GDP by
2035 through productivity and efficiency gains. The same report highlights key sectors
such as financial services and manufacturing as major Al beneficiaries, estimating tens
of billions in incremental output for each. Simultaneously, industry surveys (e.g. by
NASSCOM) predict that Al adoption across sectors could contribute ~$450-500 billion
to India’s GDP by 2025. These studies consistently point to Al as a catalyst for growth
via automation, innovation, and new value creation.

In parallel, research on education and economic growth underscores the
importance of human capital. Classical human capital theory (Becker, 1964) holds that
investment in education raises worker productivity and, in aggregate, GDP. Empirical
studies suggest that expanding access to quality education has historically correlated
with faster economic growth (e.g. richer countries with higher schooling levels tend to
grow faster). In the Indian context, policy documents note that improving learning
outcomes and technical skills are high priorities. UNESCO’s State of Education Report
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2022 for India, focused on Al in education, argues that Al-enabled learning tools are
already beginning to improve student outcomes. Moreover, NEP 2020 explicitly calls
for infusing 21st-century skills (including Al and digital literacy) into school and higher
education, reflecting recognition that education reforms will bolster India’s knowledge
economy.

There is also attention to the synergy between Al and education. Some analysts
argue that Al’s benefits depend on a skilled workforce: education equips individuals to
develop and utilize Al, while Al can enhance education delivery (through personalized
learning platforms). For example, various think-tank and government reports note that
aligning Al initiatives with education programs (e.g. Al curricula, vocational training)
is essential to harness Al for inclusive growth. While the literature is still emerging, it
uniformly suggests that Al and education are complementary drivers of development,
not substitutes.

Theoretical Framework

To understand how Al and education influence GDP, we draw on two
theoretical pillars. First, models of endogenous growth emphasize technology and
innovation as key determinants of long-run growth. Al can be viewed as a general-
purpose technology that amplifies capital and labor productivity. In Solow-type models,
improvements in total factor productivity (TFP) - such as those delivered by Al
algorithms or automation - translate directly into higher GDP at any given capital stock.
More sophisticated Schumpeterian growth models highlight how Al-driven R&D and
“creative destruction” can spawn new industries (e.g. Al-driven biotechnology,
autonomous vehicles) that expand output.

Second, human capital theory posits that education and skill acquisition raise
the quality of labor. Formal schooling and training accumulate knowledge and abilities
that enable workers to operate advanced tools and innovate. In empirical growth
regressions, higher average years of schooling or better educational outcomes are
associated with faster GDP growth. In India’s case, expanding access to higher
education and STEM skills increases the talent pool for Al and tech industries. At the
same time, an educated populace can more readily adapt to Al-driven changes and
pivot into new roles. Thus, education is a standalone growth engine and also
complements Al by enabling its effective utilization.

Combining these perspectives, we posit that Al contributes to economic
growth mainly by increasing productivity and enabling new productivities (e.g.
precision farming, predictive healthcare), while education enhances growth by
expanding the productive capacity and creativity of the workforce. The interplay
suggests a multiplicative effect: a more educated workforce can push the frontier of Al
innovation, and Al tools can in turn improve learning and human capital formation.

Methodology

We employ a mixed-methods approach, combining qualitative review and
quantitative modeling. First, we survey policy reports, academic studies, and statistical
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data on India’s economy, Al, and education. Key sources include government strategy
documents (e.g. NITI Aayog reports), industry analyses (e.g. Accenture, NASSCOM),
UN/UNESCO publications, and academic journals. Data on GDP and sectoral output
are drawn from international databases (World Bank, IMF, FRED).

Second, we construct a simple projection model to illustrate potential GDP
trajectories. We use historical GDP (current USD) as a baseline (India’s GDP in 2024 was
roughly US$3.91 trillion) and apply different compound annual growth rates (CAGR)
to project GDP to 2035. Three scenarios are considered: (a) Baseline, reflecting
continuation of current policies (assumed ~6-6.5% annual growth); (b) Al adoption,
where effective integration of Al across industries boosts growth by an additional 1-1.3
percentage points (consistent with Accenture/NITI estimates); (c) AI+Education
synergy, assuming further gains from education improvements and skill development
(adding another ~0.7-1 percentage point). These scenarios yield different GDP
outcomes by 2035 (see Table 1). We compare our projections with official estimates (e.g.
NITI's GDP targets) to check reasonableness.

Finally, we analyze sectoral impacts by reviewing case studies and estimates
of Al deployment in key sectors (education, manufacturing, agriculture, healthcare).
Comparative insights draw on cross-country data (e.g. GDP levels, Al investment
figures) and indexes of Al readiness.

Data and Analysis

India’s economy has grown significantly over recent decades. For context,
India’s nominal GDP rose from about $1.67 trillion in 2010 to $3.91 trillion in 2024. Figure
1 (not shown) would illustrate a steep upward trend since 2000. In contrast, China’s GDP
was about $18.74 trillion in 2024, and the US about $28.75 trillion, highlighting India’s
still-growing base. GDP growth rates have averaged roughly 6-7% in recent years
(World Bank data).

To gauge Al's potential impact, we model alternative growth scenarios. Table
1 below presents projected GDP under three assumptions: a baseline ~6.5% growth, an
Al-accelerated ~7.8% growth, and an Al+Education scenario at ~8.5%. These yield
substantially different futures. Under the baseline, GDP reaches roughly $7.8 trillion by
2035. With Al driving productivity (roughly +1.3 percentage points growth), GDP could
climb to ~$8.9 trillion. Adding an education-driven boost (~another +0.7 pp) raises the
projection to nearly $9.6 trillion. These estimates are broadly in line with government
and consulting projections: NITI Aayog notes that at an aspirational 8% growth rate
India’s GDP could be about 273.16 lakh crore (=$8.3 trillion) by 2035, versus 358.17 lakh
crore ($6.6T) at the current 5.7% trend. Our high-end scenario exceeds that, reflecting
synergy effects.
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Projected GDP
Year Baseline (6.5%) With AI (7.8%) Al + Education (8.5%)
2024 3.909 3.909 3.909
2025 4.163 4.214 4.241
2026 4.434 4.543 4.602
2027 4.722 4.897 4.993
2028 5.029 5.279 5.417
2029 5.356 5.691 5.878
2030 5.704 6.134 6.377
2031 6.075 6.613 6.919
2032 6.469 7.129 7.508
2033 6.890 7.685 8.146
2034 7.338 8.284 8.838
2035 7.815 8.930 9.589

Table 1: Projected GDP (USS$, trillions) for India under different growth scenarios (annual
growth rates indicated). Baseline growth reflects current trends; Al reflects roughly +1.3 pp
due to AL; AI+Education adds further skill gains (illustrative).

The quantitative analysis underscores that even modest growth-rate differences
compound substantially over a decade. Empirical data on technology adoption support
these scenarios. For example, the NITI Aayog report projects that Al could contribute
on the order of 10-15% to India’s income levels by 2035. Our model translates such
contributions into GDP gains similar to those in Table 1. In summary, blending
empirical data and modeling suggests that Al-driven innovation and enhanced
education could add several trillion dollars to India’s economy in the coming decades

(equivalent to lifting the economy by roughly 1-2 percentage points of growth).

Sectoral Impacts

Al and education affect virtually every sector. Key examples illustrate this

transformation:
¢ Education: Al is revolutionizing teaching and learning delivery. Adaptive
learning platforms, intelligent tutoring systems, and personalized content use Al
to improve student engagement and outcomes. UNESCO’s recent State of
Education Report notes that India has made “significant strides” in learning
outcomes, aided by Al-powered education technology. Al can bridge teacher
shortages and bring quality content (e.g. through natural-language educational
chatbots) to remote areas. At the same time, education itself is evolving: India’s
NEP 2020 emphasizes Al and 21st-century skills in curricula, with the goal of
developing an Al-ready workforce. Workforce reskilling programs (e.g.
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vocational training with Al) further ensure that labor can transition into tech-
intensive fields. In essence, Al in education improves access and quality, while
education policies cultivate human capital that drives Al innovation.

e Manufacturing and Industry: India’s industries stand to benefit from Al through
automation, predictive maintenance, and optimization. Robotics and Al-driven
quality control are key to Industry 4.0. NITI Aayog projects that Al-led
improvements could unlock an additional ¥7.5-8.8 lakh crore (US$85-100 billion)
in manufacturing output by 2035. For example, machine-vision systems can
detect defects on production lines, and Al-based supply-chain analytics can
streamline logistics. The result is higher productivity and competitiveness for
Indian manufacturing. Education complements this by supplying engineers and
technicians skilled in AI and advanced manufacturing techniques. Government
programs like “Make in India” coupled with skill initiatives (e.g. apprenticeship
in Al labs) aim to capitalize on this synergy.

e Agriculture: Agriculture employs roughly half of India’s workforce and is ripe
for Al intervention. Precision farming tools (using Al analytics on satellite/drone
imagery) optimize irrigation and fertilization, boosting yields. Al-based weather
forecasting helps farmers plan crops and mitigate risk. While specific Indian
studies vary, industry estimates suggest Al could raise agricultural productivity
by 15-20%. Moreover, mobile apps use Al to advise farmers on crop
management. Education (including extension services and e-learning for farmers)
is crucial: improving rural literacy and technical training allows farmers to adopt
these technologies. In sum, Al-driven agriculture promises higher crop output
and resource efficiency, thereby increasing the sector’s GDP contribution.

e Healthcare: Healthcare is a priority for Al applications. Al-powered diagnostics
(e.g. image analysis for X-rays, pathology slides) can compensate for India’s
scarcity of specialists. For instance, Al algorithms for diabetic retinopathy or
cancer screening are being deployed in clinics, expanding early detection.
Machine learning models are also used for predictive analytics (e.g. outbreak
monitoring, hospital logistics). A recent analysis notes Al's remarkable advances
in imaging and personalized treatments, and underscores that Al could
“augment the healthcare sector” by improving efficiency and outcomes. The
economic impact is substantial: by improving public health and reducing costs,
Al in healthcare can boost labor productivity. Education contributes by training
doctors and technicians to work with these tools, and by emphasizing
bioinformatics and health data literacy in medical curricula.

Beyond these, other sectors like banking (Al for fraud detection and personalized
finance) and services (chatbots, language processing) also exhibit similar Al+education
effects. In each case, empirical data and pilot studies consistently show productivity or
efficiency gains from Al, while education initiatives ensure the workforce and
institutions can implement Al solutions.
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Comparative Global Insights

India’s Al-education-growth journey can be enriched by comparing to other
economies. By GDP, India ($3.91T in 2024) is much smaller than China ($18.74T) and the
USA ($28.75T). China and the US lead global Al investment and adoption; for example,
a Stanford Al index reports that the US and China remain ahead of India, but India is
rapidly catching up in research and policy efforts. Notably, in Stanford’s 2024 Al
Vibrancy Index India ranked third globally (behind the US and China), despite orders-
of-magnitude smaller public investments ($1.25 billion announced for Al vs $47.5 billion
for China’s semiconductor fund). This indicates strong momentum in India’s Al
ecosystem.

Internationally, lessons are mixed. The U.S. model features aggressive tech
R&D with considerable private-sector Al talent. China’s model is state-led investment
and large-scale deployment (e.g. smart cities, surveillance). Europe tends to focus on
regulation and ethics alongside Al research. India is pursuing a hybrid path:
encouraging private innovation (IT/tech hubs) but also launching national missions on
Al for societal sectors. Economic analyses in other countries confirm our findings: for
instance, McKinsey globally estimated that AI will contribute trillions to GDP by 2030,
and that education and reskilling are essential to avoid workforce gaps. The comparison
suggests that India’s combination of a growing tech sector, a large young workforce,
and targeted education policies could allow it to capture a significant share of Al-driven
growth. However, India must also address challenges (below) to keep pace with peers.

Forecasts and Economic Modeling

Building on the scenario analysis, we examine formal forecasting approaches.
Traditional macroeconomic models can incorporate Al as an exogenous technology
parameter or as part of capital deepening. For instance, one could adjust total factor
productivity (TFP) growth in growth equations by 1.0-1.5 pp to reflect Al integration.
Alternatively, input-output models can allocate Al-induced efficiency gains sectorally
(as hinted by the NITI sector estimates).

Forecast models from organizations align with our projections. As noted, NITI
Aayog’s model finds that maintaining the current ~5.7% growth rate would yield ~%58.2
lakh crore GDP in 2035, whereas an 8% growth (reflecting ambitious technology
adoption) would reach ~373.1 lakh crore (*$8.3T). Accenture’s model similarly implies
roughly a 1.3 pp boost to the growth rate from Al Our scenario of 7.8-8.5% growth to
2035 captures these effects (Table 1). Converting NITI’s figures to our framework, the
baseline growth (5.7-6%) aligns with around $6.6T by 2035, and the high-growth
scenario (~8%) with $8-9T.

We also consider a simple counterfactual “no-Al, no-change” trend. If India
were to grow at only ~4-5% (as in some long-term projections without reforms), GDP
would remain much lower ($5-6T by 2035). Thus, the AI+ Education strategy could be
adding roughly $2-3 trillion in economic value by mid-century. Figure 2 (not shown)
would compare projected GDP paths with and without the Al-education synergy.
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Quantitatively, every percentage point of additional growth translates into roughly
$0.4-0.5 trillion by 2035. Therefore, policy measures that move India from ~6% to 8-9%
growth (an admittedly steep goal) can have a multi-trillion-dollar impact on GDP,
consistent with the government’s Viksit Bharat vision.

In summary, forecast modeling - whether based on growth accounting or
scenario simulation - consistently indicates that harnessing Al and education could
increase India’s growth rate by about 1-2 percentage points. Such an increase is
comparable to historical policy reforms, but achieved through technology and human
capital investment. Our projections, together with cited policy forecasts, underscore a
large upside to proactive Al-education strategies.

Challenges and Policy Recommendations
Realizing the Al-education-GDP potential is not automatic. Several challenges must be
managed through policy:

e Workforce transition and skills gap: As NITI Aayog acknowledges, Al will
create new jobs while displacing routine work. India’s policy must focus on
reskilling and vocational training to shift workers from automatable tasks to
higher-value roles. For example, upskilling programs in Al, data science, and
STEM should be expanded. Policies could include incentives for private sector to
train employees and support for mid-career education.

e Data and infrastructure: Al thrives on data. However, India faces issues of data
availability, quality, and connectivity. Many datasets (especially in agriculture,
health, education) are incomplete or unstructured. The government should invest
in robust data infrastructure (e.g. open data platforms, IoT deployment) while
ensuring privacy. The recent Digital Data Protection Act (2023) needs effective
implementation to balance innovation with privacy. Expanded broadband and
cloud infrastructure are also essential so that Al tools are accessible even in rural
schools and clinics.

e Ethics, regulation and public trust: Al algorithms can encode biases and raise
privacy concerns. UNESCO and other experts emphasize that ethics and a
regulatory framework must be integral from the start. India should develop clear
guidelines for responsible Al - for instance, oversight on algorithmic decision-
making in education or finance. Education itself should include Al ethics (e.g. in
STEM curricula) to build a culture of accountability. Public-private partnerships
can help: involve industry and civil society in drafting AI norms. Emulating best
practices from global efforts (such as the OECD Al principles) will help maintain
public trust.

e Equity and inclusion: Both Al and education reforms must be inclusive. Rural,
low-income, and marginalized communities’ risk being left behind. Policy should
target digital literacy for all (as envisioned by NEP 2020) and ensure Al tools are
designed in local languages. For example, Al tutors should work in Hindi and
regional languages, and adaptive learning platforms should be affordable.
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Government could subsidize Al-powered educational technology for public
schools to narrow the urban-rural divide.
In light of these challenges, specific recommendations include:
e Align education policy with AI: Strengthen implementation of NEP 2020’s Al
emphasis. Introduce Al/digital literacy courses at all levels and expand technical
universities and research institutes. Promote industry-academia collaborations to
update curricula.
e Invest in Al research and innovation: The government’s National Al Mission
and NITI initiatives should be well-funded and outcomes-monitored. Support
Indian startups and SMEs working on Al solutions, particularly in societal
applications (e.g. precision agriculture).
¢ Develop data governance frameworks: Implement the Data Protection Act and
create standards for sharing non-personal data (e.g. agricultural or health
statistics) for Al research.
e Forge public-private partnerships: Leverage private sector expertise in Al (e.g.
technology transfer, incubation centers) and scale programs like AI Skilling
mission. Encourage tech companies to train students and co-create digital tools
for schools.
e Monitor and evaluate impact: Use pilot programs and impact evaluations to
measure how Al in education or agriculture affects outcomes, and refine policies
accordingly.
By adopting these measures, India can mitigate risks (job disruption, bias) and ensure
that the Al-education synergy maximally contributes to inclusive GDP growth.
International experience suggests that countries that invest early in human capital and
Al have competitive advantages; India’s policies should reflect this lesson.
Conclusion

India stands to gain enormously by strategically combining Al and educational
advancement. Evidence from policy analyses and global forecasts suggests that
thoughtful Al adoption could raise India’s GDP by up to half a trillion dollars or more in
the next decade, and substantially more by 2035 when combined with an upskilled
workforce. In practical terms, integrating Al into key sectors (education, manufacturing,
agriculture, healthcare) can yield efficiency gains and new markets, while education
reforms ensure that India has the skilled human capital to utilize these technologies. Our
scenario modeling indicates that even a 1-2 percentage point boost in India’s growth rate
(achievable via Al-education initiatives) could translate into several trillion additional
dollars of GDP by mid-century. However, reaping these gains demands proactive policy:
investing in digital infrastructure, fostering Al talent, and safeguarding ethical
standards. In global comparisons, India is rapidly improving its Al ecosystem (now
ranked third in the world by one measure), but still lags in resources and per-capita R&D.
Consequently, government and industry must continue to catalyze Al innovation and
align it with educational priorities. In summary, Al and education are mutually
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reinforcing engines for India’s economic transformation. By accelerating Al diffusion

while strengthening education and skill-building, India can potentially realize its growth

ambitions and improve living standards. This chapter’s analysis underlines that without

such a strategy, India may fall short of its potential. Conversely, with determined action,

the synergy of Al and education can power a sustained growth trajectory toward a more

prosperous and knowledge-driven economy.

Sources: Author analysis based on Indian government reports (NITI Aayog), UNESCO
publications, industry studies (Accenture, NASSCOM), international data (World
Bank/FRED), and media reports.
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