An International Bhutan Conference Proceedings

EMBRACING ARTIFICIAL INTELLIGENCE FOR
SUSTAINABILITY & LIFE SKILLS LIISEM

INTERNATIONAL JOURNAL OF
INNOVATIONS IN SCIENCE
ENGINEERING AND MANAGEMENT

International Journal of Innovations In Science Engineering And Management

OPEN ACCESS
Volume: 3

Issue: Special issue 2
Month: December
Year: 2024

ISSN: 2583-7117
Citation:

Aavidhata Adhishthata
Aakashreeom and Prof. Ashok
Agrawal “Economic Impacts of
Artificial Intelligence on the Indian
Economy” International Journal of
Innovations In Science Engineering And
Management, vol. 3, no. Special Issue 2,
2024, pp.202-208.

DOL:
10.69968/ijisem.2024v3si2202-208

This work is licensed under a Creative
Commons Attribution-Share Alike 4.0
International License

Economic Impacts of Artificial Intelligence
on the Indian Economy

Aavidhata Adhishthata Aakashreeom?, Prof. Ashok Agrawal?

!Assistant Professor (ABST)
2Professor & Head, Department of ABST, Dean Faculty of Commerce, University of Rajasthan

Abstract

This study explores the profound impact of Artificial Intelligence (Al) on the Indian economy,
emphasizing both opportunities and challenges. Al has significantly enhanced productivity in key
sectors such as agriculture, manufacturing, healthcare, and finance, driving growth and improving
resource management. The integration of Al in agriculture through precision farming has optimized
crop yields, while in manufacturing, it has streamlined production processes, boosting global
competitiveness. Despite these advancements, Al adoption raises concerns about job displacement,
increased inequality, and data privacy. The paper underscores the importance of strategic policy
interventions, including workforce reskilling, investment in digital infrastructure, and robust
regulatory frameworks to ensure ethical Al development. These measures are critical for maximizing
Al's economic benefits while mitigating its risks, thereby fostering sustainable and inclusive economic
growth in India.

Keyword: Artificial Intelligence (Al), Indian Economy, Economic Impact, Precision Farming,
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INTRODUCTION

Artificial Intelligence (Al) has significantly transformed the Indian economy,
driving growth and enhancing productivity across various sectors, particularly in
agriculture, manufacturing, and finance. In agriculture, Al-driven precision
farming has improved crop yields and resource management, contributing to food
security and economic stability. The manufacturing sector has seen efficiency
gains, cost reductions, and enhanced product quality due to Al integration, making
Indian industries more competitive globally (Chavan, 2023). However, the rapid
adoption of Al also poses challenges, such as labor displacement and income
inequality, which necessitate strategic policy interventions to mitigate potential
negative impacts (Solos & Leonard, 2022). The economic impact of Al in India is
multifaceted, offering opportunities for growth while also presenting challenges
that require governance and collaboration among stakeholders to fully harness its
potential (Cruz et al., 2021).

Beyond immediate productivity gains, AI’s integration into the Indian
economy offers long-term benefits in healthcare, education, and governance. “In
healthcare, Al-powered diagnostic tools and predictive analytics have improved
disease detection accuracy and treatment outcomes, leading to reduced costs”. Al's
role in education, through personalized learning platforms and intelligent tutoring
systems, is revolutionizing education delivery, making it more accessible and
tailored to individual learning needs (Rizvi et al., 2021). Despite these
advancements, the rapid deployment of Al raises concerns about job
displacement, especially in labour-intensive sectors. While Al adoption can lead
to job losses in traditional roles, it also creates new opportunities in high-skill
areas, underscoring the need for workforce reskilling (Mashelkar, 2018). The
economic benefits of Al are unevenly distributed, with larger firms and urban
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areas more likely to capitalize on these technologies,
potentially widening regional and sectoral disparities
(Stapleton et al., 2021). Thus, government policy is crucial
in ensuring Al's benefits are maximized while mitigating
risks, with a focus on fostering innovation, building digital
infrastructure, and encouraging public-private collaboration
for sustainable and inclusive economic growth (Agrawal et
al., 2018).

Importance of Al in the Global Economy

Artificial Intelligence (Al) is rapidly transforming the
global economy, driving unprecedented growth and
revolutionizing industries through “its ability to process
vast amounts of data, automate complex” processes, and
enhance decision-making. This technological advancement
is evident in the rise of Al-related activities, such as
increased robotics shipments, the proliferation of Al
startups, and a surge in Al-related patents, highlighting
Al’s expanding economic footprint (Furman & Seamans,
2018). “Al has the potential to significantly boost global
GDP”, with estimates suggesting it could add up to $13
trillion by 2030, elevating global GDP by as much as 26%
(Banerjee et al., 2023). The integration of Al into global
supply chains has enhanced efficiency and enabled more
sustainable  practices, though these benefits are
accompanied by challenges, such as job displacement and
the need for substantial workforce upskilling (Dauvergne,
2020).

“As Al continues to advance, its role in transforming”
the global economy is likely to expand, influencing not
only economic growth but also the operational dynamics of
industries on a global scale. Al is driving innovation and
competitiveness, contributing to the creation of new
industries and reshaping the future of the global economy.
In the context of Industry 4.0, Al is at the forefront of
developing intelligent systems that optimize processes and
foster innovation, enabling businesses to expand into new
markets and maintain a competitive edge in an increasingly
digital world (Raju &Sumallika, 2023). However, the rapid
adoption of Al also presents significant challenges,
particularly regarding labor market disruptions. While Al is
creating new opportunities in high-tech sectors, it is also
displacing traditional jobs, necessitating a ‘“focus on
reskilling and upskilling the workforce to adapt to the
evolving demands of an Al-driven market (Chugh, 2023).
As Al technologies evolve, their impact on the global
economy will become increasingly profound”, presenting
opportunities and challenges that require strategic
management and careful planning.

Al IN THE INDIAN CONTEXT: ECONOMIC
IMPACTS OF ARTIFICIAL INTELLIGENCE ON
THE INDIAN ECONOMY

Artificial Intelligence (Al) is poised to significantly
impact the Indian economy, potentially contributing up to
$957 billion to India's GDP by 2035, representing a 15%
boost to the current economic trajectory (Accenture, 2017).
Al’s ability to enhance productivity “across various sectors,
such as agriculture, healthcare, and manufacturing”, is
driving this potential growth. In agriculture, Al-driven
tools like precision farming and predictive analytics are
helping farmers optimize crop yields and resource usage
(Gerard, Sastry, & Srinivas, 2022). The healthcare sector is
also benefiting from Al, with more accurate diagnoses,
personalized treatment plans, and efficient management of
healthcare resources, crucial in a country with a rapidly
growing population (Bajpai & Wadhwa, 2021). In
manufacturing, Al is facilitating the transition to Industry
4.0 by automating production lines, improving supply
chain management, and enabling predictive maintenance,
thereby reducing downtime and operational costs (Majid &
Lakshmi, 2022). “However, the rapid adoption of Al
presents challenges, particularly in employment, where Al-
driven automation could lead to job displacement”,
especially in routine and low-skilled roles. Yet, there is
also potential for job creation in new areas such as Al
development, data analysis, and Al ethics, emphasizing the
need for workforce reskilling and upskilling (Singh, 2022).

The Indian government, through the National Al
Strategy by NITI Aayog, has recognized both the
opportunities and challenges posed by Al, positioning it as
a critical component of its economic strategy (NITI Aayog,
2018). Beyond traditional sectors, Al is driving innovation
in emerging fields like fintech, where it enhances financial
inclusion by enabling microfinance institutions to assess
credit risks and tailor products to underserved populations
(Garg & Batra, 2023). To fully harness Al's potential, India
must address issues such as robust data governance,
investments in digital infrastructure, and policies ensuring
ethical Al usage, all of which are crucial for achieving
inclusive and sustainable economic growth (Bhalla &
Brooks, 2023). As India navigates these challenges, Al
could significantly accelerate its journey toward becoming
a $5 trillion economy, with Al serving as a cornerstone of
this growth.

Current State of Al in India

The current state of Artificial Intelligence (Al) in India
reflects significant progress, with increasing adoption
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across key sectors, driven by both private enterprises and
government initiatives. While Al adoption in India is still
in its early stages compared to more developed economies,
it is steadily growing, particularly in agriculture,
manufacturing, finance, and healthcare. In agriculture, Al
is enhancing productivity through precision farming,
optimizing resource use, and improving crop management,
crucial for India's large  agrarian  economy
(Gurumurthy&Bharthur, 2019). In manufacturing, Al is
automating production processes and improving efficiency,
leading to cost savings and enhanced global
competitiveness for Indian industries. This integration is
revolutionizing traditional practices, making production
more agile and responsive to market demands.

The financial sector is also experiencing substantial Al
integration,  particularly  in  enhancing  customer
experiences, improving risk management, and detecting
fraud, although adoption is slower compared to global
benchmarks (Deepthi et al., 2022). “The Indian government
has played a pivotal role in promoting Al through
initiatives such as the National Strategy on Al, developed
by NITI Aayog, which aims to position India as a global
leader in Al. This strategy focuses on leveraging Al” for
inclusive growth, with key areas of focus including
healthcare, agriculture, education, and smart cities
(Hammer & Karmakar, 2021). Initiatives like the "Smart
Cities Mission" integrate Al to improve urban
infrastructure and public services, highlighting the
government’s commitment to addressing urbanization
challenges and enhancing citizens' quality of life (Kuberkar
etal., 2022).

Al Policy and Regulations in India:

India has made significant strides in developing and
implementing a comprehensive framework for the
governance and regulation of Artificial Intelligence (Al),
with the "National Strategy on AI" developed by NITI
Aayog serving as the cornerstone of this effort. This
strategy emphasizes leveraging Al for economic growth
and addressing critical societal challenges, focusing on key
sectors such as healthcare, agriculture, education, and smart
cities where Al can have the most impact. It also
underscores the importance of ethical Al development, data
privacy, and cultivating a skilled workforce to support
widespread Al adoption (Chatterjee, 2020).

In addition to NITI Aayog’s strategy, “the Indian
government has established Al Centers of Excellence” and
launched initiatives like "IndiaAl," a national Al portal
aimed at promoting Al research and fostering

collaborations  between academia, industry, and
government. These initiatives are part of a broader push to
position India as a global leader in Al innovation (Bansal &
Jain, 2023). However, the implementation of Al in India
faces challenges, including concerns over data governance,
the digital divide, and the need for a regulatory framework
that balances innovation with ethical considerations. The
government is actively working on developing policies that
ensure Al is used responsibly, particularly in areas
affecting public welfare (Marda, 2018).

Moreover, the "Al for All" campaign seeks to raise
awareness and build public trust in Al technologies by
emphasizing ethical Al development and ensuring that Al
benefits reach all segments of society. The government is
addressing the regulatory and ethical dimensions of Al
through proposed guidelines focusing on transparency,
accountability, and fairness, aiming to prevent Al
applications from reinforcing biases or inequalities. Despite
challenges such as infrastructure gaps and varying levels of
Al readiness across states, India's Al policy framework is
evolving with a focus on creating a supportive environment
for Al development while addressing ethical and societal
implications, thereby ensuring that Al's potential is
harnessed for inclusive and sustainable growth.

Challenges in Al Adoption

The adoption of Artificial Intelligence (AI) in “India
faces several significant challenges, ranging from
infrastructure limitations to skill gaps, data privacy
concerns, and regulatory hurdles”. A primary barrier is the
lack of robust digital infrastructure, particularly in rural
areas, where inconsistent internet connectivity and
technological disparities hinder the widespread adoption of
Al, especially in sectors like agriculture and healthcare,
where such infrastructure is critical (Gupta, 2023). The
shortage of skilled professionals proficient in Al
technologies further exacerbates the situation, as industries
“struggle to find and retain talent capable of developing,
implementing, and managing Al systems”. This skill gap is
intensified by the rapid pace of Al advancements, which
outstrips the capacity of educational institutions to train a
workforce with the necessary expertise (Dinmohammadi,
2023).

Data privacy and security are also major concerns,
particularly as “Al systems require vast amounts of data to
function effectively”. The absence of comprehensive data
protection laws in India raises significant ethical and legal
issues, as sensitive personal data may be at risk of misuse
or breaches, especially in sectors like healthcare and
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finance, where data sensitivity is paramount (Rahman et
al., 2021). Additionally, “the high cost of Al
implementation and maintenance presents a financial
barrier for many organizations, particularly small and
medium-sized enterprises (SMEs)”, which may struggle to
justify the investment without clear, immediate returns.
This  financial burden, coupled with regulatory
uncertainties, further complicates Al adoption across
various sectors (Shang et al., 2023).

AlI'S IMPACT ON
SECTORS

INDIA'S KEY ECONOMIC

Artificial Intelligence (Al) is profoundly impacting key
economic sectors in India, driving advancements in
productivity, efficiency, and global competitiveness. In
agriculture, Al optimizes crop management, enhances
resource efficiency, and improves supply chain operations,
crucial for a country where agriculture is a cornerstone of
the economy. Al-powered tools help farmers make data-
driven decisions, increasing crop Yyields and reducing
waste. In manufacturing, Al has revolutionized production
through automation and robotics, leading to significant
improvements in product quality and cost reduction,
thereby positioning Indian manufacturing as a competitive
global player. The integration of Al in manufacturing has
also contributed to higher operational efficiency and better
quality control (Mukherjee, 2022).

The financial sector in India is also seeing substantial
contributions from Al, particularly in enhancing risk
management, improving fraud detection, and providing
personalized customer services. These innovations
optimize operations and improve services, “although
challenges related to data privacy and regulatory
compliance remain. Similarly, Al is transforming
healthcare in India by improving diagnostics, treatment
planning, and patient care management”. Al systems
enhance diagnostic accuracy and enable more personalized
treatments, critical in a country with a large and diverse
population. This integration of Al in healthcare is helping
bridge gaps in service delivery, especially in underserved
areas (Wolff et al., 2020).

Beyond these sectors, Al is influencing education
through personalized learning platforms and intelligent
tutoring systems, retail by transforming customer
interactions with predictive analytics and recommendation
systems, and the energy sector by optimizing energy usage
and integrating renewable sources (Singh & Malhotra,
2020; Bharati, 2020; Gambhir & Bhatt, 2022). Al is also
playing a crucial role in public service delivery and

governance, enhancing efficiency and transparency through
smart city initiatives and Al-driven platforms. While Al is
revolutionizing various economic sectors in India, fully
capitalizing on its potential requires addressing challenges
like infrastructure development, data privacy, and skill
enhancement, ensuring the equitable distribution of Al's
benefits across society.

Manufacturing: Al's role in automation, predictive
maintenance, and supply chain optimization.

Artificial Intelligence (Al) is revolutionizing the
manufacturing sector, particularly through advancements in
automation, predictive maintenance, and supply chain
optimization. Al-driven systems are integral to Industry
4.0, where they enhance precision and efficiency in
manufacturing processes, leading to higher quality products
and reduced production costs. Automation powered by Al
enables manufacturers to streamline operations, reduce
human error, and significantly increase productivity.
Robotics and Al systems are now essential in performing
tasks that require high precision and repetitive actions,
ensuring consistent product quality and allowing for more
complex and customizable manufacturing processes
(Verma, 2018).

Predictive maintenance is another critical application of
Al in manufacturing, transforming maintenance strategies
from reactive to proactive. “By analyzing sensor data and
historical performance, Al algorithms can anticipate
equipment failures before they occur, minimizing
unplanned downtime and extending machinery lifespan.
This not only enhances operational efficiency but also
reduces maintenance costs”, making manufacturing
processes more reliable and cost-effective. The ability to
predict and prevent equipment failures contributes to
significant cost savings by avoiding unexpected
breakdowns and optimizing maintenance schedules.

In supply chain optimization, Al is reshaping how
manufacturers manage their supply chains. “Al-powered
tools are used for demand forecasting, inventory
management, and logistics planning, ensuring that supply
chains are more responsive and efficient. These Al-driven
systems enable real-time monitoring and decision-making”,
helping to minimize waste, reduce lead times, and improve
overall supply chain transparency. By improving visibility
across the supply chain, Al helps identify potential
disruptions and bottlenecks before they impact production,
thus maintaining smooth and efficient operations.
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Agriculture:  Al-driven supply chains, precision
farming, crop monitoring. Economic impact on rural
productivity and livelihoods.

Artificial Intelligence (Al) is revolutionizing agriculture
in India through advancements in precision farming, crop
monitoring, and Al-driven supply chains, significantly
enhancing productivity and sustainability. Precision
farming, which integrates Al with Internet of Things (IoT)
devices, allows farmers to make data-driven decisions on
water usage, fertilization, and pest control. “This optimized
resource use leads to higher crop yields and reduced
environmental impact”, promoting more sustainable
farming practices (Naresh et al., 2020). Al also plays a
critical role in crop monitoring, using drones, satellite
imagery, and loT-enabled sensors to provide “real-time
data on crop health, soil conditions, and weather patterns.
Early detection of issues such as disease or nutrient
deficiencies enables timely interventions”, preventing
large-scale crop failures and ensuring higher quality
produce (Akhter & Sofi, 2021). These technologies are
particularly valuable in regions where traditional methods
of crop management are less effective, providing a vital
tool for improving agricultural productivity.

Al-driven supply chains are transforming the
distribution of agricultural products from farm to market.
By optimizing logistics and managing supply chains more
efficiently, Al helps reduce post-harvest losses, ensures
quicker delivery to markets, and improves the overall
freshness of produce. This not only enhances food security
but also increases the profitability of farming operations,
especially for smallholder farmers who often face
challenges in accessing markets (Smith, 2020). The
economic impact of Al in agriculture is profound, as it
increases productivity and improves rural livelihoods by
reducing dependency on manual labor and stabilizing
income for farmers (Kumar & Prakash, 2020).

However, challenges such as the high cost of Al tools,
the need for digital literacy among farmers, and the
development of infrastructure to support these advanced
systems remain significant barriers to widespread adoption.
Addressing these challenges is crucial to fully realizing the
potential of Al in transforming Indian agriculture. In
conclusion, Al is a powerful driver of change in Indian
agriculture, enhancing productivity, sustainability, and
economic resilience, with the potential to benefit millions
of farmers and contribute significantly to national food
security.

Finance and Banking:Al in fraud detection, credit
scoring, and personalized banking.Influence on
financial inclusion and economic growth.

Artificial Intelligence (Al) is significantly transforming
India's finance and banking sector, particularly in fraud
detection, credit scoring, and personalized banking. Al-
driven fraud detection systems are crucial for identifying
and preventing fraudulent activities in real-time, enhancing
the security and trustworthiness of financial transactions.
“These systems use machine learning algorithms to analyze
vast amounts of transaction data”, detecting unusual
patterns that indicate fraud, thus reducing financial risks for
banks and customers alike (Biswas et al., 2022). In credit
scoring, Al has revolutionized risk assessment by
incorporating a broader range of data beyond traditional
financial metrics. “Al models analyze both structured and
unstructured data, such as social media activity” and digital
footprints, providing a more accurate and comprehensive
credit evaluation. This approach allows financial
institutions to extend credit to previously excluded
segments of the population, promoting financial inclusion
and economic growth (Tiwari & Saxena, 2021).

Al is also revolutionizing personalized banking, with
technologies like chatbots and virtual assistants offering
tailored financial advice and services. These Al tools
enable banks to provide personalized experiences at scale,
enhancing customer engagement and satisfaction. By
analyzing customer data, Al can offer customized
recommendations, such as investment opportunities or
savings plans, improving the overall banking experience
and building stronger customer relationships (Mogaji et al.,
2022).

CONCLUSION

“The integration of Artificial Intelligence (Al) into the
Indian economy represents a transformative shift with far-
reaching implications across various sectors. This study has
highlighted Al's potential to drive significant economic
growth by enhancing productivity, optimizing resource
management, and fostering innovation in agriculture,
manufacturing, healthcare, and finance”. Al-driven
technologies such as precision farming and automated
manufacturing processes have not only improved efficiency
but also positioned India more competitively on the global
stage. However, the rapid adoption of Al also presents
several challenges that must be addressed to ensure its
benefits are broadly shared across the economy. Job
displacement, particularly in labor-intensive sectors, is a
major concern, as Al technologies replace routine and low-
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skilled roles. This could exacerbate income inequality and
“widen the gap between urban and rural areas.
Additionally, issues related to data privacy and security are
becoming increasingly critical as Al systems rely on vast
amounts of personal and sensitive data”.

To harness the full potential of Al while mitigating
these risks, the study emphasizes the need for
comprehensive policy interventions. Reskilling and
upskilling the workforce are crucial to prepare for the new
opportunities Al will create in high-tech areas. “Moreover,
investing in digital infrastructure, particularly in
underserved regions, will be essential to bridge the digital
divide and ensure that the benefits of Al are accessible to
all segments” of the population. Furthermore, establishing
robust regulatory frameworks to govern the ethical use of
Al is vital to prevent misuse and protect individual privacy.
The Indian government’s National AI Strategy and
initiatives like "Al for AIllI" are positive steps in this
direction, but continuous efforts are needed to address the
evolving challenges posed by Alwhile Al offers
transformative opportunities for the Indian economy,
careful management, strategic investments, and inclusive
policies are essential to ensure that its adoption leads to
sustainable and equitable growth.

SUGGESTION

e Develop a National Al Ethics Framework: Establish a
comprehensive national framework that sets clear
guidelines for the ethical use of Al across all sectors to
ensure transparency, fairness, and accountability.

RECOMMENDATIONS

1. Invest in Digital Infrastructure: Prioritize
investments in digital infrastructure, particularly in
rural and underserved areas, to ensure equitable
access to Al-driven technologies.

2. Promote Workforce Reskilling: Launch large-scale
reskilling and upskilling programs focused on Al-
related skills to prepare the workforce for new job
opportunities and minimize job displacement.

3. Enhance Data Privacy Regulations: Strengthen data
privacy laws and implement robust security measures
to protect sensitive data used in Al systems, ensuring

sector, and academic institutions to accelerate Al
research, innovation, and deployment.

5. Support Al Adoption in Agriculture: Expand Al
initiatives in agriculture, such as precision farming, to
improve productivity, resource management, and food
security.

6. Focus on Inclusive Growth: Design Al policies and
strategies that ensure benefits are distributed across all
regions and socioeconomic groups, reducing regional
and income disparities.

7. Monitor and Mitigate Al Risks: Continuously
assess the potential risks of Al, including economic
and social impacts, and implement strategies to
mitigate these risks effectively.

8. Promote Al Literacy: Increase public awareness and
understanding of Al through educational campaigns
and initiatives that demystify Al and its implications
for society.
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