
International Journal of Applied  Social Science
(An International Double Blind Peer Reviewed / Refereed Research Journal of Social Science)

Volume 12 (5 & 6), May & June (2025) : 403-409

Received : 16.04.2025; Revised : 01.05.2025; Accepted : 16.05.2025

RESEARCH PAPER

ISSN : 2394-1405 (Print)

Artificial Intelligence and Economic Growth

NIRMALA  M. TALAPE

Associate Professor

Department of Economics, Fergusson College (Autonomous College), Pune (M.S.) India

ABSTRACT

This research paper explores the transformative potential of artificial intelligence (AI) on global economic growth, examining how

AI-driven automation impacts GDP, labour markets, and productivity across developed and developing economies. Building on

theories of historical automation, this study positions AI as a continuation of the technological progress that has shaped

economic structures over centuries. Utilizing both quantitative econometric models and qualitative case studies, the paper

investigates the correlation between AI adoption and economic growth, focusing on key factors such as infrastructure readiness

and policy frameworks that influence successful AI integration. Results indicate that countries with advanced technological

infrastructure and supportive policies experience accelerated growth due to AI, while those lacking these resources face barriers

to AI’s full economic benefits. Additionally, findings reveal that AI adoption challenges traditional economic theories on labour-

capital shares, as productivity gains from AI exacerbate sectoral shifts outlined in Baumol’s “cost disease” theory, where non-

automated sectors with slower productivity growth become constraints on broader economic performance. The paper concludes

by recommending policies that support technological infrastructure, incentivize workforce adaptability, and address disparities in

AI readiness across regions, offering a framework for maximizing AI’s economic contributions. This study contributes to the

discourse on AI’s role in sustainable and inclusive economic development.
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INTRODUCTION

Artificial intelligence (AI) is redefining the global

economic landscape, presenting profound implications for

productivity, labour markets, and growth patterns. As the

latest wave in a long history of automation—spanning

from the steam engine to digital computing—AI is poised

to enhance productivity across multiple sectors,

transforming traditional economic structures and

potentially driving unprecedented economic growth.

Unlike previous technologies that automated routine tasks,

AI’s capabilities extend to complex cognitive functions,

opening possibilities for automating roles in high-skilled

areas such as medicine, law, and scientific research. This

paper examines the impact of AI on economic growth,

exploring its potential to reshape both developed and

developing economies. Additionally, case studies and

insights from a tailored questionnaire reveal the nuanced
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influence of factors like regulatory policies, infrastructure

readiness, and workforce skills on AI’s effectiveness in

fostering economic growth.

This paper’s hypotheses propose that AI adoption

significantly enhances growth in nations with advanced

technological infrastructures and that effective policies

and regulations are essential to realizing AI’s full

economic potential. By identifying the determinants of

successful AI adoption, this study contributes to ongoing

research on AI’s role in shaping economic development.

It provides insights for policymakers on how to support

inclusive, sustainable growth in the era of AI, suggesting

that the potential of AI can only be realized through strategic

support in infrastructure, education, and regulation tailored

to the unique needs of different economies.

Objectives:

1. Analysing AI’s differential impact across regions

DOI : https://doi-ds.org/doilink/07.2025-84985725/IJASS/12.5&6/403-409

https://doi-ds.org/doilink/07.2025-84985725/IJASS/12.5&6/403-409


Internat. J. Appl. Soc. Sci. |May & June, 2025| 12 (5&6)|(404)

and identifying key factors that facilitate

successful AI integration into national economies.

2. Using both quantitative and qualitative research

methods, this study leverages econometric models

to assess correlations between AI adoption, GDP

growth, and productivity indicators drawing data

from leading sources.

Literature Review:

The International Monetary Fund (IMF) and World

Bank’s (2021) analyses further expand on these economic

frameworks, examining the influence of AI within global

economic indicators, including GDP growth and income

distribution. They stress that countries adopting AI are

likely to witness rapid productivity increases, but this

depends heavily on factors such as policy frameworks,

infrastructure development, and workforce adaptability.

Without these supports, AI adoption may exacerbate

inequality and contribute to regional disparities.

Brynjolfsson and McAfee (2020) emphasize AI’s

role as a pivotal technology, comparing its potential to

that of the internet or electricity in reshaping economies.

They argue that AI can significantly accelerate economic

output in industries ranging from manufacturing to services

by enhancing efficiency and expanding production

capabilities. They further highlight the importance of

complementary factors—such as supportive policies and

robust technological infrastructure—in maximizing AI’s

economic impact, especially in developed economies with

advanced technology systems.

A complementary perspective is provided by Kim

and Lee (2023), who examine the implications of AI

adoption on economic growth through a panel data study.

Their findings indicate that nations with strong

technological infrastructures and favourable regulatory

environments are more likely to experience substantial

growth from AI adoption. This aligns with OECD (2022)

research, which highlights the varied impacts of AI across

developed and developing nations. The OECD study

emphasizes that while advanced economies are positioned

to harness AI’s potential effectively, developing economies

may struggle due to constraints in infrastructure,

regulatory support, and workforce skills, leading to

potential disparities in AI-driven economic gains.

Furthermore, economic models such as those

proposed by Zeira (1998) and Acemoglu and Restrepo

(2016) provide a theoretical basis for understanding AI’s

automation potential. These models suggest that AI’s

unique ability to automate high-skilled, non-routine tasks

distinguishes it from past technologies, posing new

challenges for economic stability and labor markets. This

shift, according to Baumol’s “cost disease” theory, could

lead to productivity bottlenecks as sectors resistant to

automation, such as healthcare and education, increasingly

dominate GDP without comparable productivity gains.

The integration of artificial intelligence (AI) into

economic frameworks has prompted extensive research

on its potential to drive economic growth, reshape

productivity, and transform labor markets. AI is

recognized as the latest phase of automation, a process

that has significantly shaped economies since the

Industrial Revolution. Earlier advancements in

automation—from mechanization to digital computing—

laid the groundwork for today’s economy, increasing

productivity and altering labor-capital dynamics. Building

on these theories, Agrawal, Gans, and Goldfarb (2019)

conceptualize AI as a transformative tool with the potential

to increase automation beyond routine tasks, extending

into high-skilled areas, thus impacting economic growth

more broadly.

AI and Economic Growth:

Artificial Intelligence (AI) is increasingly recognized

as a key driver of economic growth in the 21st century.

By enhancing automation, improving decision-making

processes, and enabling new forms of innovation, AI is

transforming industries and contributing to overall

productivity gains. AI’s economic impact stems from its

ability to optimize operations, enhance resource allocation,

and support complex data-driven decisions that improve

efficiency and output. As AI technologies evolve, they

enable businesses to reduce costs, increase productivity,

and improve product quality, leading to increased economic

output.

AI’s role in economic growth can be understood

within the broader history of automation. Previous waves

of automation—such as the mechanization of agriculture,

the introduction of assembly lines, and the digital computing

revolution—led to significant productivity increases and

shifts in labour markets. Similarly, AI represents a new

phase of technological advancement with the potential

to automate not only routine manual tasks but also

cognitive tasks that previously required human

intelligence. This shift enables AI to impact sectors

traditionally resistant to automation, such as healthcare,

finance, and law, by performing tasks like diagnostics,
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risk assessments, and legal analyses.

AI’s economic contributions also interact with

complex theories of growth and productivity. For instance,

Baumol’s “cost disease” theory suggests that sectors with

slower productivity growth, such as healthcare and

education, may constrain broader economic gains. As

AI automates more tasks, especially in high-productivity

sectors, it could exacerbate this effect, making non-

automated, labor-intensive sectors increasingly influential

in GDP composition without corresponding productivity

improvements.

Given these dynamics, AI holds the potential to drive

both immediate productivity gains and long-term

economic transformation. Nonetheless, realizing this

potential requires addressing challenges such as

workforce displacement, regional disparities in adoption,

and the development of supportive regulatory

frameworks. As AI continues to advance, it offers an

unprecedented opportunity to reshape economic growth,

making strategic investments in infrastructure, education,

and policy essential to maximize its benefits across the

global economy. To examine the impact of artificial

intelligence (AI) on economic growth, the Cobb-Douglas

production function and the Solow-Swan growth model

provide a foundational framework. These models highlight

the relationship between labor, capital, and technology in

driving economic growth, and by integrating AI, we can

explore how AI-driven productivity gains influence these

relationships. Here, AI is introduced as a form of

technological advancement that enhances both labor and

capital productivity, potentially shifting economic growth

trajectories in novel ways.

METHODOLOGY

This research employs a mixed-methods approach,

combining quantitative and qualitative analyses to

comprehensively examine the relationship between

artificial intelligence (AI) adoption and economic growth

across countries. The methodology is designed to explore

the direct correlations between AI integration and

economic performance and the underlying factors

influencing successful AI adoption.

Quantitative Analysis:

Quantitative analysis will employ econometric

models to assess the relationship between AI adoption

and economic growth. The model will use a cross-country

dataset to evaluate how AI adoption rates influence

economic indicators, such as Gross Domestic Product

(GDP), labor productivity, and sectoral output. Python, a

versatile programming language widely used for data

analysis and econometrics, will be utilized to process

datasets, perform statistical computations, and visualize

results. Python libraries such as pandas, stats models,

and matplotlib will facilitate efficient data manipulation,

econometric modeling, and graphical representation of

findings. This approach ensures a robust and transparent

analysis, aligning with best practices in modern economic

research. The primary econometric equation is specified

as:

GDP
it
=�0+�1.AI Adoption

it
+ �2.Infra

it 
+ �3.Policy

it

where:

� GDP
it
 : GDP of country i at time t,

� AI Adoption
it
 : AI adoption rate in country i at

time t,

� Infra
it
 : Infrastructure readiness (e.g., broadband

access, data centers),

� Policy
it
 : Policy and regulatory environment,

� �it : Error term capturing unobserved factors.

Data Collection:

Data will be gathered from reputable sources such as:

1. World Bank: Economic indicators, including

GDP, labor force, and investment in technology.

2. IMF: Macroeconomic data, such as inflation

rates, trade volumes, and technological diffusion.

3. OECD: AI adoption rates, digital infrastructure,

and policy frameworks.

Qualitative Analysis:

Case Studies:

Case studies will be conducted to examine real-

world examples of AI integration in developed and

developing countries. Countries such as the United States

and South Korea will represent developed economies with

high AI adoption, while India and Nigeria will illustrate

the challenges and potential of AI in developing contexts.

The case studies will focus on:

o The role of policy and regulatory frameworks in

enabling AI adoption.

o Infrastructure readiness and its influence on AI

integration.

o Workforce preparedness for AI-driven economic

transformations.
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Questionnaire Analysis:

A tailored questionnaire targeting students and

employers will be analysed to gather perceptions about AI’s

potential and barriers. The questionnaire will focus on:

o Awareness and understanding of AI

technologies.

o Perceived challenges in AI adoption and

integration.

o Expected economic benefits of AI.

Integration of Quantitative and Qualitative

Findings:

The mixed-methods approach will ensure that

quantitative findings from econometric models are

contextualized with qualitative insights from case studies

and interviews. For example:

o If quantitative models reveal a significant

correlation between AI adoption and GDP,

qualitative data will help explain how factors like

infrastructure and policy mediate this relationship.

o Discrepancies between quantitative and

qualitative findings will be analysed to identify

areas requiring further exploration.

RESULTS AND DISCUSSION

India’s GDP Growth Rate (2019-2023):

1. AI Adoption: AI adoption in India increased

steadily, driven by investments in digital

infrastructure, AI tools, and enterprise interest

in automation and efficiency gains. By 2023,

nearly 59% of enterprises actively used AI

technologies

2. GDP Growth: After a contraction in 2020 due

to the COVID-19 pandemic, India’s GDP growth

rebounded sharply in 2021, followed by stable

growth rates influenced by AI-enabled

productivity and innovation

The correlation between rising AI adoption and

economic recovery highlights the transformative potential

of AI in India’s economic framework. However,

challenges such as skill gaps, regulatory hurdles, and

uneven adoption across sectors remain key areas for

policy intervention.

AI adoption rates by key sectors in India and their

contributions to GDP growth between 2019 and

2023:

Sectoral Leadership:

� The BFSI sector led early AI adoption for

financial operations, fraud detection, and

customer service.

� Healthcare saw a significant boost in adoption

post-2020, driven by the pandemic’s impact on

telemedicine and diagnostics.

Manufacturing Growth:

� Manufacturing leveraged AI for cost reductions

via predictive analytics and streamlined logistics,

significantly contributing to GDP stabilization in

recovery years.

Generative AI’s Growing Role:

� By 2023, generative AI applications across

sectors such as education, healthcare, and

logistics became prominent, driving a noticeable

impact on GDP growth.

Future Projections:

� Generative AI is expected to add between $359

billion and $438 billion to India’s GDP by 2030,

reflecting an increase of 5.9%-7.2% over

baseline growth projections

Table 1 : Rising AI adoption rate and GDP growth in India 

Year AI Adoption Rate (% of 
Enterprises) 

GDP Growth Rate 
(%) 

2019 ~35% 4.18% 

2020 ~40% -6.6% 

2021 ~45% 8.7% 

2022 ~50% 6.8% 

2023 ~59% 6.1% 

Fig. 1 : AI adoption rate and GDP growth in India
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India’s average economic and technological output

across income classifications for 2019-2023,

including GDP growth, technology access, and other

relevant indicators:

Economic Output:

o India’s GDP growth showed significant recovery

after the COVID-19 pandemic, rebounding from

a contraction of -6.6% in 2020 to stable growth

above 7% in subsequent years.

Technological Advancement:

o High internet penetration (46%) and nearly

universal access to electricity (~99.6%) signal

robust technological infrastructure supporting

economic growth.

Environmental Impact:

Despite increasing industrial activities, India’s CO
2

emissions per capita remained low at ~1.6 metric tons,

showcasing a balance between development and

Table 2 : AI adoption rates by key sectors in India 

Year Sector AI Adoption Rate Impact on GDP Growth (%) Reason for Adoption 

2019 BFSI (Banking and 
financial) 

~30% ~0.5% Improved customer engagement, fraud 
detection, and digital on boarding. 

2020 Healthcare ~22% ~0.7% (boost post-andemic) AI-powered diagnostics, telemedicine 
platforms, and resource optimization. 

2021 Manufacturing ~17% ~0.6% Predictive maintenance, inventory 
management, and supply chain optimization. 

2022 Retail and E-
Commerce 

~20% ~0.9% Personalized customer experiences, inventory 
prediction, and demand analysis. 

2023 Generative AI in All 
Sectors  

~25% (broad 
adoption 

~1.2% Enhancements in productivity, decision-
making processes, and development of 
innovative services/products. 

Fig. 2 : AI adoption rates by key sectors in India

environmental considerations.

Energy Profile:

o Renewable energy contributed modestly to total

energy output, with efforts underway to enhance

the renewable sector’s share.

The study highlights the transformative impact of

Fig. 3 : India’s progress in economic and technological

metrics, reflecting growth and resilience across

various income classifications

AI adoption on India’s economic growth from 2019-2023,

with GDP growth rebounding post-pandemic due to

increased AI integration in key sectors like BFSI,

healthcare, and manufacturing. Technological

advancements, including 99.6% electricity access and

46% internet penetration by 2021, supported productivity

gains. However, challenges like limited renewable energy

adoption and skill gaps persist. Strategic investments in

AI, infrastructure, and policies are crucial to maximize

economic benefits and ensure inclusive, sustainable

growth across all sectors.
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Conclusion:

The economic landscape is changing quickly due to

artificial intelligence (AI), and India’s development,

productivity, and sustainability will be significantly

impacted by its adoption. This study used to data-drive

insights from important industries including manufacturing,

healthcare, and BFSI to examine the relationship between

AI adoption and economic growth in India between 2019

and 2023. The results show that AI integration has greatly

boosted India’s GDP growth, particularly when the

country’s economy recovered from the pandemic. For

instance, increased productivity, operational efficiency,

and innovation made possible by AI technology propelled

GDP growth from -6.6% in 2020 to 7.58% in 2023.

Early users of AI, like the BFSI and healthcare

sectors, used it for supply chain optimisation, fraud

detection, and diagnostics. By 2030, generative AI, which

has gained popularity recently, is expected to contribute

$438 billion to India’s GDP. Though the implementation

of AI has been aided by technological improvements like

46% internet prevalence and 99.6% electrical access,

difficulties still exist. Inclusive growth is hampered by a

lack of AI governance frameworks, talent gaps, and

limited usage of renewable energy. To fully realise AI’s

potential for economic growth and lessen regional and

income-group inequities, these problems must be

resolved.

Policy Recommendations:

The government should put specific policies

concentrating on workforce development, technological

infrastructure, regulatory frameworks, and inclusive

growth strategies into place in order to optimise the

advantages of AI while tackling the issues noted. Key

areas of intervention are outlined in the following

recommendations:

1. Establish a Sturdy Technical Framework:

Increase internet penetration in underserved and

rural areas by expanding digital infrastructure. To

guarantee that everyone has access to high-speed

internet, projects like Bharat Net should be expedited.

� Promote Cloud and Data Centre’s: Encourage

the establishment of cloud computing facilities

and AI data centres to support large-scale AI

operations and enable businesses to leverage

advanced technologies.

� Enhance Energy Efficiency: Focus on

renewable energy integration for powering digital

infrastructure, reducing dependency on non-

renewable resources while promoting sustainability.

2. Address Workforce Challenges:

� Upskilling Programs: Launch nationwide

programs to train professionals in AI-related

skills, including machine learning, data analytics,

and robotics. Collaborate with private enterprises

and educational institutions to ensure relevance

and effectiveness.

� AI Curriculum in Education: Integrate AI and

digital literacy into school and higher education

curricula to prepare future generations for AI-

driven economies.

� Reskilling Initiatives for the Workforce:

Establish programs for reskilling workers displaced

by automation, enabling them to transition to roles

that require higher cognitive skills.

3. Strengthen AI Governance and Ethical

Frameworks:

� Develop Comprehensive AI Policies: Introduce

national AI policies that address ethical concerns,

data privacy, and algorithmic bias. Establish

regulatory frameworks to ensure accountability

and transparency in AI systems.

� Trustworthy AI Development: Mandate the use

of explainable AI models to build public trust.

Encourage businesses to adopt ethical AI

practices, including reducing bias, tracking data

provenance, and adhering to global standards.

� AI Governance Bodies: Establish independent

oversight bodies to monitor AI deployments

across industries, ensuring compliance with

ethical guidelines and promoting public trust.

4. Incentivize Innovation and Entrepreneurship:

� AI Startup Ecosystem: Provide tax incentives,

grants, and funding opportunities for AI startups

to foster innovation. Create innovation hubs and

incubators to support AI-based entrepreneurship.

� Public-Private Partnerships:  Encourage

collaborations between the government, private

sector, and academia to drive R&D in AI

technologies.

� Open Data Policies: Promote open data

initiatives to enable AI innovation while ensuring
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data security and privacy. This can accelerate

the development of localized AI applications.

5. Foster Inclusive Growth:

� AI for Public Services: Leverage AI for

improving public services, such as healthcare,

education, and agriculture. For example, use AI-

driven diagnostics in rural healthcare centers or

AI-enabled tools for precision farming.

� Bridge Regional Disparities: Ensure equitable

access to AI technologies across states and

regions, prioritizing development in economically

weaker areas.

� Support SMEs: Provide subsidies or low-interest

loans to small and medium enterprises (SMEs)

for adopting AI solutions, enabling them to

compete in the digital economy.

6. Monitor Environmental Impact:

� Sustainable AI Development: Promote energy-

efficient AI systems and invest in green

technologies to minimize the environmental

impact of AI operations.

� Renewable Energy in AI: Mandate the use of

renewable energy sources for powering AI

infrastructure, aligning AI adoption with climate

change mitigation goals.

7. International Collaboration:

� Global AI Alliances: Participate in international

collaborations to share best practices, foster AI

research, and ensure India remains competitive

in the global AI landscape.

� Standards and Certifications: Adopt

international AI standards and certifications to

ensure interoperability and credibility of Indian

AI systems in global markets.

AI adoption offers India a unique opportunity to

accelerate economic growth, enhance productivity, and

address societal challenges. However, realizing its full

potential requires strategic investments in infrastructure,

education, and governance. By addressing skill gaps,

ethical concerns, and regional disparities, the government

can create an ecosystem where AI drives inclusive and

sustainable development. With targeted policies, India can

position itself as a global leader in AI innovation,

leveraging its technological capabilities and demographic

advantage to achieve long-term economic prosperity.
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