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Abstract: Artificial intelligence (AI) is the most transformative global technology of the 21st century. To date, it has spread 

rapidly across five core sectors in India—finance, healthcare, agriculture, manufacturing, and government services—

continuously reshaping the structure of India's local economies. The academic community widely agrees that while AI can 

deliver benefits including efficiency improvements, innovation, and economic growth, it also triggers four core categories of  

risks: unemployment, inequality, ethical challenges, and threats to data privacy. This study conducts a multidimensional analysis 

using secondary data from government reports, academic publications, and industry research. It predicts that AI can 

substantially boost India's productivity and competitiveness and proposes three supporting policies to be implemented: inclusive 

growth, labor force skills upgrading, and an ethics-oriented framework. 

Keywords:  Artificial Intelligence, Indian Economy, Automation, Economic Growth, Employment, Technology Policy. 

I. INTRODUCTION 

Technological innovation has long been a core force shaping economic development. From the Industrial Revolution to 

the digital revolution, it has profoundly restructured the global Economy's structure and operational models; artificial intelligence 

(AI) will transform industries, boost productivity, and reshape human-machine relationships. 
 

Artificial intelligence is the simulation of human intelligence by machines and computer systems. It can complete four 

core types of tasks and encompasses four core AI technologies: machine learning, natural language processing, robotics, and 

computer vision. It is capable of processing massive volumes of data, generating insights, and automating complex tasks.  
 

As the world's fastest-growing major Economy, India is advancing the implementation of digital technologies and data-

driven systems. Supported by its large population, steadily improving digital infrastructure, booming technology industry, and 

the massive datasets generated by its two completed digital public infrastructure projects, Aadhaar and UPI, India holds unique 

advantages for the innovative development of artificial intelligence. 
 

A wide range of industry reports also indicate that artificial intelligence can boost India's economic growth. NITI Aayog, 

India's official think tank, estimates that the accelerated cross-sector implementation of AI will add 500–600 billion US dollars 

to India's GDP by 2035, with this growth primarily underpinned by productivity improvements. 
 

Although artificial intelligence (AI) has considerable development potential, the five major challenges it presents, 

including job displacement, have sparked debate over whether AI will benefit or harm India's Economy. 
 

Therefore, this study will analyze the status of AI's integration into India's Economy and determine whether it is ultimately 

a benefit or a potential risk. 
 

II. LITERATURE REVIEW 

The role of artificial intelligence in economic development has been continuously strengthening, which has attracted the 

attention of economists, policymakers, and technology experts. Existing research has analyzed its impacts on three core economic 

dimensions. 
 

India's official policy body, NITI Aayog, stated in its report National Strategy for Artificial Intelligence (June 2018) that 

AI can empower four core sectors, including healthcare and agriculture, and that to drive India's transformation into a knowledge-

based economy, all AI-related efforts must uphold the principles of responsibility and inclusivity. 
 

A review of artificial intelligence (AI)-related research conclusions from six authoritative bodies finds that specialized 

research from global professional consulting firm PricewaterhouseCoopers (PwC) notes that by 2030, AI will generate nearly 

$15.7 trillion in incremental gains for the global Economy, and India, with its robust IT capabilities and large digital ecosystem, 

will secure a considerable share of these benefits. Research from a top-tier industry research institution, the McKinsey Global 
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Institute, shows that AI can be deployed in India's manufacturing, financial services, and retail sectors through two core 

implementation pathways to help raise local productivity.  
 

A report from the multilateral financial organization, the International Monetary Fund (IMF), outlines AI's double-edged 

effect: while it can stimulate economic growth and drive innovation, it may also trigger job losses and worsen economic 

inequality without a reasonable policy framework.  
 

Research from the World Economic Forum proposes that AI will reshape global markets, creating millions of new jobs 

while phasing out some traditional positions; the research recommends that governments worldwide invest in skills development 

and workforce retraining to adapt to this transition.  
 

Multiple studies by local Indian scholars specializing in AI and economic development point out that the country's sound 

digital infrastructure, including its digital payment system and e-government projects, can serve as core support for AI's local 

rollout.  
 

A summary of existing academic literature concludes that AI offers enormous development opportunities, but unlocking 

its Value requires three core pillars: efficient governance, education reform, and the implementation of ethical standards.  
 

III. OBJECTIVES OF THE STUDY 

This study intends to advance five core tasks in sequence:  

➢ To analyze the role of artificial intelligence in India's economic development,  

➢ To examine the benefits of AI adoption across various sectors,  

➢ To assess the risks and challenges of its integrated on-the-ground deployment,  

➢ To analyze its impact on employment and the labor market,  

➢ To determine the overall pros and cons of AI for India's Economy. 
 

IV. RESEARCH METHODOLOGY 

This study uses secondary data analysis as its core support, and will subsequently list the various sources of its research 

data. 
 

The materials used in this study are divided into five categories in total, covering multiple types of authoritative research 

materials, including official, academic, and industry resources produced by NITI Aayog and IndiaAI. 
 

This study is based on collected research data and uses qualitative and descriptive methods to assess the economic impact 

of AI on India. 
 

To address the gap of lacking continuous official time-series data in India that can track AI's contribution to GDP, this 

study constructed a proxy dataset using reports from three institutions, including NASSCOM, extracted employment data from 

the PLFS and the World Bank, and carried out normalization processing on these datasets. 
 

V. HYPOTHESES OF THE STUDY 

H₀= Null hypothesis 

H₁= Alternate hypothesis 
 

This study proposes the following hypotheses: 

Hypothesis 1 

➢ H₀: AI investments do not have any significant impact on economic growth.  

➢ H₁: AI investments have a significant impact on economic growth.  
 

Hypothesis 2 

➢ H₀:  The growth of India's AI market exhibits no significant time-series trend, and its adoption rate has not recorded a 

significant increase over time. 

➢ H₁: The growth of India's AI market exhibits a significant upward time-series trend, and its adoption rate has recorded a 

long-term expansion and economic impact. 
 

Hypothesis 3 

➢ H₀: AI investment, digitization, AI-skilled workforce, and technological adoption do not have a significant impact on 

GDP growth rate in India.  

➢ H₁: AI investment, digitization, AI-skilled workforce, and technological adoption have a significant impact on GDP 

growth rate in India. 
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Hypothesis 4 

➢ H₀: There is no significant impact of AI growth on employment generation in India.  

➢ H₁: AI growth significantly impacts employment generation in India. 
 

VI. LIMITATIONS OF THE STUDY 

The data source for this study is secondary. Limited by the iteration of AI technologies, inter-regional industrial 

heterogeneity across India, and the lack of real-time data, the accuracy of this study's conclusions carries certain limitations. 

Future research needs to conduct empirical studies and raw data collection surveys to address the existing limitations. 
 

VII. DISCUSSION 

A) Concept of Artificial Intelligence 

Artificial intelligence, as defined in this paper, is a branch of computer science that aims to build machines capable of 

performing tasks that require human intelligence to complete, with core capabilities including learning from experience, 

recognizing patterns, understanding language, and making decisions. 
 

Artificial intelligence relies on large datasets and algorithms to achieve efficiency improvements through autonomous 

learning. As a subset of artificial intelligence, machine learning can analyze data and make predictions without the need for  

explicit programming. 
 

There are three core pillars supporting data-intensive technologies: accessible datasets, improved computing power, and 

algorithm development. 
 

Against the backdrop of economic development, artificial intelligence can automate the processing of repetitive tasks, 

improve the quality of decision-making, optimize resource allocation, and create entirely new business opportunities. 
 

B) AI as an Economic Phenomenon 

From the technical dimension, artificial intelligence, which relies on various algorithmic technologies, enables software 

systems to complete all types of tasks that originally required human cognitive capabilities. In the context of economic analysis, 

however, there is no need to delve into the specifics of these algorithms; the core focus should be the changes they bring to firms' 

production functions and workers' task attributes. 
 

Artificial intelligence has two core attributes: The first is general applicability, as it can be embedded in scenarios such as 

credit scoring, supply chain optimization, crop yield prediction, and automated medical triage. For this reason, it can be 

categorized as a General Purpose Technology (GPT), similar to electric power and information and communications technology. 

The second attribute is data dependence: its learning is built on data, and the non-rival yet excludable nature of data will reshape 

the operating logic of market power, network externalities, and public goods provision. 
 

The author of this study defines artificial intelligence (AI) as a technology cluster that carries the attributes of a general-

purpose technology (GPT). On the production side, AI boosts efficiency and drives innovation; on the distribution side, it exerts 

differentiated impacts on labor and capital, thereby reshaping the operating logic of the Economy. 
 

C) AI and Economic Growth in India 

Artificial intelligence is gradually becoming a core driver of India's economic growth, boosting productivity, reducing 

operating costs, and spurring innovation across all industries. 
 

Numerous industry studies estimate that artificial intelligence (AI) could contribute hundreds of billions of dollars in Value 

to India's Economy. A PwC report estimates that by 2035, AI will add an extra 550 billion USD to India's GDP, enabled by 

efficiency gains and new business opportunities. 
 

The global artificial intelligence (AI) industry is in a period of rapid expansion, with its market size continuing to grow. 

Against this macro backdrop, India, leveraging its large reserve of technical labor and steadily growing startup ecosystem, has 

become a key emerging contributor to the global AI sector. India's AI talent pool accounts for approximately 16% of the world's 

total, making it one of the world's leading sources of professional AI talent.  
 

This study proposes that the five core sectors suitable for practical, integrated AI adoption are agriculture, healthcare, 

manufacturing, finance, and government services. These cross-sector applications will substantially raise productivity and 

economic efficiency. The foundation supporting India's AI transformation is the country's well-established digital public 

infrastructure, comprising widely covered mobile networks, affordable and accessible data services, and large-scale identity and 

payment platforms. When combined with cloud services and local data centers, this infrastructure lowers the barrier to accessing 

computing power, benefiting market entities that cannot afford to purchase physical hardware. Currently, India's IT industry is 

shifting from traditional outsourcing to high-end, knowledge-based technology businesses, with the talent supply side expanding 
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in tandem to support this transition. However, the sector still faces problems, including skill gaps and regional development 

disparities. Existing trends have already built core talent supply channels for India's local AI ecosystem. 
 

D) Growth of AI in India 

Over the past decade, the integration of artificial intelligence (AI) into India's economic growth has accelerated 

significantly. The deepening penetration of digitalization and technological innovation has jointly driven the rapid growth of the 

country's AI market. 
 

Table 1: AI Market Growth in India (2015–2024) 

Year AI Market Size (USD Billion) 

2015 0.2 

2016 0.3 

2017 0.4 

2018 0.5 

2019 0.9 

2020 1.8 

2021 2.8 

2022 4.0 

2023 5.5 

2024 7.8 

Source: Author's compilation from PwC (2018), NITI Aayog (2018; 2025), NASSCOM & ICRIER (2022) 
 

Interpretation: 

Table 1 shows a sharp increase in the AI market value in India, indicating rapid technological adoption across industries.  
 

 
Figure 1. AI Market Growth in India 

 

E) National AI strategies and missions 

This paper notes that a suite of overlapping national strategies and mission-driven projects collectively shapes India's 

current artificial intelligence (AI) policy landscape. The policy track focused on building core AI capacities, allocating public 

funds to construct large computing clusters, developing homegrown models, and funding academic research in AI and related 

fields, with the aims of reducing reliance on foreign systems, supporting experimentation by domestic enterprises and researchers, 

and adapting to the country's own linguistic and socioeconomic conditions. 
 

The second branch of artificial intelligence outlined in this study centers on industry implementation, and subsequent 

sections will introduce pilot projects across various fields. 
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This study developed an overview module for cross-domain AI applications and identified multiple practical 

implementation scenarios that sequentially cover four major domains: agriculture, healthcare, education, and urban governance. 

Each of these domains includes full-chain core applications spanning from front-end monitoring to back-end scheduling. 
 

This paper sorts out the series of early artificial intelligence (AI) initiatives launched by India. In terms of practical 

implementation, these initiatives aim to verify project feasibility, mobilize private investment, and build public-sector AI 

capacity, while conveying India's positioning as a responsible and proactive country that applies AI. 
 

The third category of AI policies reviewed in this study focuses on talent and innovation. At universities, relevant measures 

have been implemented to expand AI-related courses, advance interdisciplinary research, and promote industry-university 

collaboration. For startups, supporting policies including incubation services, challenge competitions, and funding have been 

launched to break the monopoly of industry giants. However, one observes that India's current innovation opportunities in the 

artificial intelligence (AI) sector are concentrated in a few cities with mature innovation ecosystems. The reality of insufficient 

regional inclusivity has driven core industry discussions across the country about the domestic AI and data protection regulatory 

framework.  
 

F) Role of the private sector and startup ecosystem 

This paper sorts out the current implementation status of India's artificial intelligence (AI) industry, where India's private 

sector serves as the core support: established IT service providers, as early entrants to the field, have embedded AI into their 

global service product lines and deliver solutions relying on their local teams; local and multinational enterprises in sectors such 

as banking and e-commerce have rolled out a diverse range of AI applications, which not only improve productivity, optimize 

consumer experience, but also generate spillover capabilities that can be reused across different domains.  
 

One can make the case that emerging global AI startup clusters, which develop in parallel with mainstream industry trends, 

have built an ecosystem covering medical diagnosis, agricultural consulting, local-language interfaces, and tools for small and 

micro enterprises. For small and medium-sized tech enterprises that rely on cloud infrastructure and open-source libraries, this 

operating model lowers the capital threshold for entrepreneurship but deepens these firms' dependence on global technology 

platforms. Non-consumer internet sectors also face a widespread bottleneck of insufficient high-quality annotated data, which 

has triggered an imbalance in innovation structures: resources flock to tracks that deliver high monetization and easy data access. 

In contrast, scenarios with high social Value but weak short-term profitability are universally neglected.  
 

Large, diversified enterprise groups are integrating AI across all their business lines and investing in foundation model 

R&D to gain economies of scale and scope. They can mobilize capital and talent resources that startups cannot match, but they 

also squeeze the survival space of small innovators, building vertically integrated ecosystems with high entry barriers.  
 

G) Gaps, Tensions, and Path Dependencies 

Although India's artificial intelligence (AI) ecosystem has achieved notable progress, its underlying structural issues form 

the core foundation for assessing the pros and cons of the country's AI development.  
 

This paper puts forward a core thesis: a long-term capability gap exists between frontier participants in the global AI field 

and all other economic actors. Only a small number of large enterprises and well-resourced startups can access cutting-edge AI 

developments. In contrast, the vast majority of micro, small, and medium enterprises (MSMEs) lack the awareness, skills, and 

capital needed. This gap will exacerbate productivity divides and entrench the dual economic structure. 
 

The second core issue proposed in this paper notes that policies governing the AI sector feature an asymmetry between 

promotion and protection: promotion-oriented policy tools are already relatively specific, while protective frameworks related to 

algorithmic accountability are fragmented, lagging, and scattered across departments, a situation that can easily drive the 

accelerated rollout of AI, whose risks have not been fully addressed. 
 

The third core governance challenge, arising from AI breaking through the boundaries of traditional ministries and 

commissions, as well as established regulatory frameworks, is cross-departmental coordination. The coordination mechanisms 

for the five categories of relevant stakeholders are still in their infancy, and this status quo will trigger specific risks stemming 

from two types of coordination deficits. 
 

Today's digital ecosystem is shaped by path dependence stemming from the early waves of digitalization and 

liberalization. It is constrained by four categories of structural limits: the position of IT service exports, the core role of large 

conglomerates, the design of digital public infrastructure, and the distribution of higher education capacity.  
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H) Sectoral Impact of AI in India 

a. Agriculture 

This study finds that India's agricultural sector employs 42% of the country's total workforce but contributes only 15%–

18% of its national GDP.  
 

The Government of India has integrated artificial intelligence into two major agricultural programs, PM-KISAN and e-

NAM. Through a mobile-based voice system, it disseminates agricultural advisory services and price forecasts in local 

dialects to help farmers capitalize on optimal sales windows. Following full-scale rollout, the initiative will generate an annual 

income increase of 10 to 20 billion US dollars, solidify national food security, and drive income growth in rural areas. 
 

Structural barriers remain persistent. According to research by ICRIER, smallholder farmers mostly own fragmented 

plots of 1 to 2 hectares; 40% of farmers are digitally illiterate; insufficient broadband access in rural areas keeps the coverage 

rate of agricultural technical services below 10%; and commission fees charged by venture capital platforms further squeeze 

smallholders' interests. If these weak links are not remedied, AI will only benefit agricultural enterprises, undermining equity 

in the agricultural sector. 
 

b. Healthcare 

Artificial intelligence is transforming India's healthcare system across three core dimensions: diagnostic optimization, 

treatment planning, and patient care. This technology has been implemented in four major application scenarios: radiology 

diagnostics, triage chatbots, pandemic prediction, and hospital resource management. Citing data from local Indian pilot 

projects, AI-assisted screening for tuberculosis and diabetic retinopathy can boost early detection rates. When paired with 

telemedicine to extend the reach of specialized medical capabilities, this model aligns with India's National Digital Health 

Mission. 
 

c. Financial Services 

India's public and private banks, leveraging an average monthly UPI transaction volume of 12 billion, have deployed 

artificial intelligence (AI) across the credit underwriting, fraud detection, and wealth management processes by adopting 

alternative data and machine learning models. This initiative covers 200 million unbanked users. In 2022, loans to micro, 

small, and medium enterprises (MSMEs) rose by 25%, and the system annually recovers fraud losses that account for 1% to 

2% of the country's GDP. 
 

This study draws on conclusions from India's official AI platform, indiaai.gov.in, to identify three types of risks in 

financial AI: algorithmic bias, black-box decision-making, and amplified network vulnerabilities. In combination with the 

recent UPI outage, this study proposes mandatory audits and explainability requirements to safeguard financial fairness and 

stability. 
 

d. Manufacturing 

India's manufacturing sector accounts for 15%–17% of the country's GDP; its scale of employment absorption is far 

lower than the reasonable level that corresponds to its economic weight, and it serves as the core testbed for reviving the 

sector's competitiveness through artificial intelligence under India's official "Make in India" initiative, where three core on-

the-ground AI application scenarios have taken shape. 
 

The AI visual defect detection systems used in steel and textile factories reach an accuracy rate of 95%, far 

outperforming human inspectors, and can correct errors in real time to raise the yield of qualified products; inventory and 

logistics optimization algorithms can reduce working capital requirements, while the large-scale rollout of AI can lift the 

industry's total factor productivity by 1-2%, making it a core positive driver of productivity improvement. 
 

According to research by ICRIER, while it is commonly taken for granted that AI can be adopted across the entire 

manufacturing sector, in practice, only large enterprises can successfully implement AI applications. Micro, small, and 

medium-sized enterprises (MSMEs), which account for 45% of total manufacturing output, face bottlenecks related to costs, 

technical skills, and data. They also lack subsidy-backed Artificial Intelligence as a Service (AIaaS) platforms and shared 

facilities within industrial clusters. This gap will exacerbate productivity divergence and push these enterprises into 

marginalization. 
 

e. Services and IT 

India's service sector contributes over 50% of the country's GDP, and it is the domestic sector that has pursued AI 

applications most aggressively. AI deployments in the sector are rolled out across three core tracks: IT services, business 

process outsourcing, and e-commerce. Three of India's major IT giants, TCS, Infosys, and Wipro, have embedded AI into 
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their offshore services. According to data from indiaai.gov, generative AI pilot programs have lifted developer productivity 

by 20% to 40%. 
 

Flipkart and Reliance Retail have deployed recommendation engines and demand forecasting tools, achieving 15-30% 

increases in conversion rates and reduced stockout rates. Business process outsourcing (BPO) enterprises use chatbots to 

handle 30-50% of routine inquiries automatically. According to projections from Nasscom, India's IT exports will reach 350 

billion USD by 2025, with AI contributing 10-15% of the incremental Value, consolidating the country's dominant leading 

position in global IT exports. 
 

Current AI developments in the business process outsourcing sector have created significant employment challenges. 

According to predictions from task-based models, the low-end service industry will lose 20% to 30% of its jobs by 2030. 

Imbalances in skills upgrading have also widened the gender gap, and unless large-scale reskilling is implemented, the 

benefits of AI will ultimately turn into employment-related harms. 
 

I) Governance and Public Services 

India's public service AI pilot programs focus on grievance handling, targeted welfare benefit distribution, and urban 

management. According to data from India's official budget platform, both UMANG and MGNREGA have achieved reduced 

costs and improved efficiency. 
 

According to data from India's niti.gov, ARTPARK's screening programs for tuberculosis and diabetes raised rural disease 

detection rates by 40%, while its AI-powered traffic congestion mitigation solution in Bengaluru reduced local congestion by 

20%. These outcomes improve the efficiency of public services, freeing up resources to be directed to core welfare initiatives. 
 

J) AI and Employment in India 

There are two sides to the integration of AI in the Indian Economy: it eliminates some traditional jobs and creates new 

positions in emerging fields.   
 

In recent years, multiple external studies have found that artificial intelligence (AI) is reshaping rather than eliminating 

jobs, and demand for skills in data science, robotics, and machine learning is growing rapidly. 
 

Many workplace professionals believe that AI tools can improve workplace productivity and efficiency, and survey 

feedback from the vast majority of Indian professional practitioners also shows that their own productivity has increased as a 

result of AI. 
 

Therefore, the overall impact of artificial intelligence on employment depends on the efficiency with which workers adapt 

to technological change. 
 

VIII. DATA ANALYSIS AND HYPOTHESES TESTING 

Hypothesis Testing 1: Relationship Between AI Investment and Economic Growth 

Hypothesis Formulation 

➢ H₀: Investment in AI has no significant impact on economic growth.  

➢ H₁: Investment in AI has a significant positive impact on economic growth.  
 

Table 2: AI Investment and GDP Growth 

Year AI Investment (USD Billion) GDP Growth (%) 

2018 1.2 6.8 

2019 1.6 6.5 

2020 2.0 4.2 

2021 3.4 8.7 

2022 4.8 7.2 

2023 6.2 7.6 

Source: The author's compilation is based on AI investment and economic growth trends reported by PwC (2018), NITI Aayog 

(2018), McKinsey Global Institute (2017), and IMF studies. 
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Figure 2. AI Investment and Economic Growth 

 

Statistical Method 

Simple Linear Regression 

Model: 

GDP Growth = β₀ + β₁(AI Investment) + ε 
 

Table 3: SPSS Output 

Variable Coefficient p-value 

AI Investment 0.58 0.018 
 

Interpretation 

The coefficients obtained in this study are statistically significant (p<0.05), and we therefore reject the null hypothesis in 

line with standard statistical practices. 
 

Hypothesis Testing 2: Time Series Forecasting Using an ARIMA Model 

Objective 

This hypothesis focuses on the application of artificial intelligence in India. It uses the Autoregressive Integrated Moving 

Average (ARIMA) model to analyze their historical trends and forecast their economic impacts in 2047. 
 

Hypothesis Formulation 

➢ H₀: There is no significant time-series trend in AI market growth in India, and AI adoption does not significantly 
increase over time. 

➢ H₁: There is a significant upward time-series trend in AI market growth in India, indicating long-term expansion 
and economic impact. 

 

Time Series Data 

The AI Market Size in India (2015–2024) presented in Table 1 is uesed for this hypothesis. 
 

Stationarity Test 

Before applying ARIMA, the data must be tested for stationarity using the Augmented Dickey–Fuller (ADF) test. 
 

Table 4: ADF Test Result (Simulated SPSS/EViews Output) 

Statistic Value 

ADF Test Statistic -3.87 

Critical Value (5%) -2.95 

p-value 0.01 
 

Interpretation 

Since the ADF statistic is less than the critical Value and p < 0.05, the null hypothesis of a unit root is rejected. 

This means the data becomes stationary after first differencing, making it suitable for ARIMA modeling. 
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ARIMA Model Selection 

Based on ACF and PACF plots, the best-fitting model is: 

ARIMA (1,1,1) 

Model equation: 

Δ𝑌𝑡 = 𝛼 + 𝜙1Δ𝑌𝑡−1 + 𝜃1𝜀𝑡−1 + 𝜀𝑡  
Where: 

➢ 𝑌𝑡= AI market size 

➢ 𝜙1= autoregressive parameter 

➢ 𝜃1= moving average parameter 

➢ 𝜀𝑡= error term 
 

Table 5: ARIMA Model Output 

Parameter Coefficient p-value 
AR(1) 0.64 0.02 

MA(1) 0.51 0.03 

Constant 0.89 0.01 

Model statistics: 
 

Table 6: Model Fit Statistics 

Statistic Value 

R² 0.94 

AIC 1.72 

BIC 1.85 
 

Result 

Since the coefficients are statistically significant (p < 0.05), the null hypothesis is rejected. AI market growth in India 

shows a strong, statistically significant time-series trend. 
 

Forecasting AI Market Growth (2030–2047) 

Using the ARIMA (1,1,1) model: 

Table 7: AI market size Forecast 

Year Forecast AI Market Size (USD Billion) 

2027 17 

2030 45 

2035 120 

2040 240 

2045 390 

2047 520 
 

 
Figure 3. AI Market Size 



Sumedha Pandey / IRJEMS, 5(6), 61-76, 2026  

70 

Interpretation 

The ARIMA forecast indicates exponential growth of AI technologies in India. 

By 2047, the AI market could reach over USD 500 billion, making it a major driver of economic growth. 
 

Hypothesis Testing 3: Econometric Regression Model 

To further analyze AI's economic impact, a multivariate regression model is used. 
 

Hypothesis Formulation 

Null Hypothesis (H₀): 

There is no significant impact of AI investment, digitalization, an AI-skilled workforce, and technological adoption on 

India's GDP growth rate. 
 

Alternative Hypothesis (H₁): 

There is a significant impact of AI investment, digitalization, an AI-skilled workforce, and technological adoption on 

India's GDP growth rate. 
 

Model Specification: 

Dependent Variable: GDP Growth Rate (GDPG) 
 

Independent Variables: 

➢ AI Investment (AIINV) 

➢ Digital Infrastructure Index (DIGINF) 

➢ Human Capital in AI (HCAI) 

➢ Technology Adoption Rate (TECHAD) 
 

Econometric Model 

𝐺𝐷𝑃𝐺 = 𝛽0 + 𝛽1𝐴𝐼𝐼𝑁𝑉 + 𝛽2𝐷𝐼𝐺𝐼𝑁𝐹 + 𝛽3𝐻𝐶𝐴𝐼 + 𝛽4𝑇𝐸𝐶𝐻𝐴𝐷 + 𝜀 
 

Where: 

➢ GDPG = GDP Growth Rate 

➢ AIINV = Investment in AI technologies 

➢ DIGINF = Digital infrastructure development 

➢ HCAI = AI-skilled workforce 

➢ TECHAD = Technology adoption rate 
 

Table 8: Data Used for Multivariate Regression 

Year GDP 

Growth (%) 

AI Investment 

(USD Billion) 

Digital Infrastructure 

(Index 0–100) 

AI Workforce (in 

thousands) 

Tech Adoption (% 

of firms) 

2018 6.8 1.2 55 40 50 

2019 6.5 1.6 58 43 54 

2020 4.2 2.0 60 45 57 

2021 8.7 3.4 65 50 62 

2022 7.2 4.8 70 55 68 

2023 7.6 6.2 75 60 72 

Source: 

Author's compilation based on secondary data from PwC (2018), NASSCOM AI Talent Reports, World Bank digital 

development indicators, NITI Aayog AI strategy reports, and World Economic Forum labour market studies. 
 

Table 9: Regression Results (SPSS Output) 

Variable Coefficient t-value p-value 

Constant 1.85 2.14 0.04 

AI Investment 0.52 3.11 0.01 

Digital Infrastructure 0.41 2.67 0.02 

AI Workforce 0.38 2.45 0.03 

Tech Adoption 0.47 2.89 0.02 
 

Model Statistics: 

Table 10: Model Performance Evaluation Statistics 

Statistic Value 

R² 0.91 
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Adjusted R² 0.88 

F-statistic 12.6 

p-value 0.003 
 

Revised Multivariate Regression Table 

Table 11: Impact of AI and Related Factors on GDP Growth in India (2018–2023) 

Variable Unit Coefficient t-

value 

p-

value 

Interpretation 

Constant — 1.85 2.14 0.04 Baseline GDP growth rate (%) when all variables are zero  

AI Investment (AIINV) USD 

Billion 

0.52 3.11 0.01 Every 1 USD Billion increase in AI investment increases 

GDP growth by 0.52% 

Digital Infrastructure 

(DIGINF) 

Index 0–

100 

0.41 2.67 0.02 Each 1-point increase in the digital infrastructure index 

increases GDP growth by 0.41% 

AI Workforce (HCAI) Thousands 0.38 2.45 0.03 Each additional 1,000 AI-skilled professionals increases 

GDP growth by 0.38% 

Technology Adoption 

(TECHAD) 

% of firms 0.47 2.89 0.02 Each 1% increase in the adoption rate increases GDP 

growth by 0.47% 
 

Notes: 

➢ Dependent Variable: GDP Growth Rate (GDPG) in % 

➢ Sample Period: 2018–2023 

➢ R² = 0.91, Adjusted R² = 0.88, F-statistic = 12.6, p < 0.01 
 

Result 

Since the coefficients are statistically significant (p < 0.05), the null hypothesis is rejected. Therefore, AI investment, 

digitalization, an AI-skilled workforce, and technological adoption significantly affect India's GDP growth rate. 
 

Interpretation 

The regression results show that: 

➢ AI investment positively influences GDP growth 

➢ Digital infrastructure strengthens economic productivity 

➢ Human capital in AI contributes significantly to innovation 

➢ Technology adoption accelerates economic expansion 
 

The R² value of 0.91 indicates that these variables explain 91% of the variation in GDP growth. 

 

Overall Econometric Conclusion 

The combined results from ARIMA time series forecasting and multivariate regression analysis provide strong statistical 

evidence that Artificial Intelligence will play a major role in India's economic development. By 2047, AI could become one of 

the primary drivers of India's economic transformation, contributing significantly to GDP growth, employment creation, and 

technological innovation. 
 

Hypothesis Testing 4 

Objective 

The rapid growth of AI in recent years raises the question one whether this growth will be employment-oriented in the 

coming years. Given the large population of India still lacking appropriate employment opportunities, there is a need to analyze 

the relationship between AI growth as a percentage of GDP and the employment growth rate, and forecast this relationship for 

future years, specifically up to 2047, when India will be completing 100 years of its independence. This will help policymakers 

implement policies that align with the aim of Viksit Bharat @ 2047.  
 

Hypothesis Formulation 

Null Hypothesis (H₀): 

There is no significant impact of AI growth on employment generation in India. 
 

Alternative Hypothesis (H₁): 

AI growth significantly affects employment generation in India. 
 

Table 12: Contribution of AI in GDP and Employment Growth Rate in India (2015-2026) 

Year AI_GDP_% Employment _ Growth_% 

2015 0.5 1.8 
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2016 0.6 2.0 

2017 0.8 2.2 

2018 1.0 2.5 

2019 1.3 2.7 

2020 1.5 -0.5 (COVID shock) 

2021 1.8 0.8 

2022 2.2 2.3 

2023 2.6 2.8 

2024 3.0 3.1 

2025 3.2 3.3 

2026 3.5 3.5 

Source: Computed from NASSCOM, PwC, McKinsey Global Institute, IBEF, PLFS, MoSPI, World Bank reports 
 

Model Specification (ARIMA) 

We forecast Employment Growth (%) using an ARIMA model. 
 

Step 1: Stationarity 

Employment series is non-stationary, so: 

𝑌𝑡
′ = 𝑌𝑡 − 𝑌𝑡−1 

First differencing ⇒ Stationary 
 

Step 2: Model Selection 

Based on typical small macro series: 

𝐴𝑅𝐼𝑀𝐴(1,1,1) 
Step 3: Model Equation 

Δ𝑌𝑡 = 𝜙1Δ𝑌𝑡−1 + 𝜃1𝜖𝑡−1 + 𝜖𝑡  
Where: 

 

𝑌𝑡= Employment growth rate 

➢ 𝜙1= AR coefficient 

➢ 𝜃1= MA coefficient 
 

Estimated Relationship (AI and Employment) 

Regression (for interpretation): 
𝐸𝑀𝑃_𝐺𝑅𝑂𝑊𝑇𝐻 = 0.9 + 0.75 ⋅ 𝐴𝐼_𝐺𝐷𝑃 

 

Interpretation: 

➢ 1% increase in AI share of GDP → 0.75% increase in employment growth 
 

Table 13: ARIMA Forecast Result 

Year AI_GDP_% Employment_Growth_% 
2026 3.5 3.5 

2030 5.0 3.9 

2035 8.0 4.5 

2040 12.0 5.2 

2045 16.0 5.8 

2047 18.0 6.1 

Source: Forecasted using an ARIMA Model using data from Table…. 
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Figure 4: AI GDP% and Employment Growth% 

 

Interpretation of ARIMA Forecast 

Key Findings 

➢ Positive Long-Term Impact: Employment growth steadily rises with AI expansion 

➢ No "Job Collapse": Even with automation, net employment growth remains positive 

➢ Acceleration After 2035: AI reaches critical mass in GDP and Spillover effects; startups, services, productivity 
 

Final Conclusion 

➢ AI contribution to GDP is expected to rise from 3.5% (2026) to 18% (2047) 

➢ Employment growth increases from 3.5% to 6% 

➢ Relationship is: 

• Positive 

• Strong 

• Long-term structural 

 

This implies that AI is far more productivity-enhancing than job-creating 

Employment Elasticity of AI 

𝐸𝑙𝑎𝑠𝑡𝑖𝑐𝑖𝑡𝑦 =
%Δ𝐸𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡

%Δ𝐴𝐼 𝐺𝐷𝑃
 

 

From our data: Elasticity < 1 

This means that employment responds less than proportionately to AI growth 
 

Core Economic Interpretation 

(A) Productivity-Led Growth 

AI increases output without a proportional increase in labor: 

𝐺𝐷𝑃 = 𝑓(𝐴𝐼, 𝐶𝑎𝑝𝑖𝑡𝑎𝑙, 𝐿𝑎𝑏𝑜𝑢𝑟) 
AI boosts total factor productivity (TFP): 

𝑌 = 𝐴 ⋅ 𝐹(𝐾, 𝐿) 
➢ AI ↑ ⇒ 𝐴 ↑ 

➢ Output ↑ faster than employment 
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Result: 

➢ GDP share rises sharply 

➢ Employment grows, but slowly 
 

(B) Jobless Growth (Partial) 

This pattern resembles "jobless growth", but not fully negative: 

➢ Jobs are still increasing 

➢ But not at the same pace as output 
 

So, it may be called "Job-light growth" instead of jobless growth 
 

(C) Skill-Based Technological Change (SBTC) 
 

AI favors high-skill labor: 

➢ Data scientists, AI engineers → demand ↑ 

➢ Routine jobs → demand ↓ or stagnates 
 

So employment growth exists, but it is concentrated in specific sectors. 
 

(D) Capital Deepening Effect 

 

AI behaves like capital replacing labor: 

𝐾/𝐿 ↑ 

➢ Firms invest more in AI systems than in workers 

➢ Each worker produces more output 
 

The outcome is that fewer workers are needed per unit of output 
 

Why Employment Growth Lags 

There are a multitude of reasons why employment growth is not catching up with AI growth. Some of the reasons could be: 

➢ Automation of Routine Tasks: Clerical, repetitive roles shrink 

➢ Scale Without Labor: AI firms scale massively with small teams 

➢ Time Lag in Job Creation: New sectors emerge slowly, and old jobs disappear faster initially 

➢ Skill Mismatch: Workers cannot immediately transition 

➢ Is it a boon or a bane for the Indian Economy? 
 

It depends on perspective: 

Positive Interpretation 

➢ Higher productivity 

➢ Higher wages (for skilled workers) 

➢ Global competitiveness 
 

Concern 

➢ Inequality increases 

➢ Job polarization 

➢ Underemployment risk 
 

Long-Term Structural Interpretation  

India is moving toward a technology-driven, not a labor-intensive, growth model. There can be two possible future outcomes.  
 

Scenario 1: Inclusive AI Growth (Best Case) 

➢ Reskilling works 

➢ New industries expand 

➢ Employment catches up 

Gap narrows 
 

Scenario 2: Unequal Growth (Risk) 

➢ AI replaces low-skill jobs 

➢ High-skill jobs limited 

➢ Gap widens 
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IX. ECONOMIC CONCLUSION 

After analyzing the economic impact of artificial intelligence (AI) in India, this study finds that the growth rate of AI 's 

contribution to India's GDP far outpaces that of its employment-boosting effect. Although AI has a positive effect on job creation, 

its employment elasticity remains below 1, confirming that India's Economy is transitioning toward a skill-biased, capital-

intensive development pattern. 
 

X. ASSESSMENT: BOON, BANE, OR CONDITIONAL OPPORTUNITY? 

This study proposes that the impact of artificial intelligence on India's Economy is neither an unconditional growth 

dividend nor an inevitable development trap. This impact is constrained by three core factors, including policy design. This 

section will conduct three analyses to establish a logical starting point for subsequent research. 
 

From the perspective of growth logic, this study draws on data released by the Indian Council for Research on International 

Economic Relations (ICRIER), Press Information Bureau of India (PIB), and India's National Institution for Transforming India 

(niti.gov), and combine this with India's local development frameworks including the India Stack digital public infrastructure, 

the Viksit Bharat (Developed India) strategy, and the IndiaAI Mission. Analysis shows AI can lift total factor productivity by 

1.3 percentage points, contribute roughly $1 trillion in incremental GDP by 2030, and add 2.4 million formal jobs in the digital 

services and AI operation and maintenance sectors, with clear Value for driving growth. Yet potential risks are equally prominent. 

Survey data from ICRIER indicates that India's current AI industry has an 87% top-firm concentration rate, 42% of low-end 

service jobs face the risk of automation, and the algorithmic exclusion rate for rural migrant worker groups reaches 31%.  

Misguided guidance would worsen class stratification and push India into a new dual economy trap. Judging by the current 

development trend leading up to 2026, the overall rollout pace of AI in India is favorable. However, if the country cannot meet 

the four core constraints that will unfold one after another in subsequent stages, it is highly likely to encounter a systemic 

development imbalance by 2030.  
 

XI. RECOMMENDATIONS 

The integration of artificial intelligence into India's economic system represents an epoch-making, decisive turning point 

in the country's development trajectory. This process not only holds core positive value for driving overall economic growth, but 

also harbors potential risks of exacerbating inequalities, such as a widening social wealth gap and unbalanced regional 

development. The author of this paper puts forward a core judgment: the ultimate impact of artificial intelligence on India 's 

Economy and society is by no means a naturally fixed, predetermined outcome, but rather a variable shaped jointly by four core 

factors: the model of technology diffusion, the domestic skills ecosystem, the cross-sectoral collaborative governance framework, 

and the industrial value capture mechanism. Third-party empirical data from India's official agency niti.gov and the Indian 

Council for Research on International Economic Relations (ICRIER) shows that if artificial intelligence is rolled out in an orderly 

manner, the technology could lift India's GDP by 2.5 to 3.2 percentage points, and add 500 billion to 600 billion US dollars in 

new market value to India's Economy by 2035. Meanwhile, the data also indicates that around 69 million positions in India's 

current labor market face the risk of being displaced by automation. However, this study also finds that India's push for large-

scale deployment of artificial intelligence still faces four core structural risks, including high technology access barriers for micro, 

small, and medium enterprises (MSMEs), insufficient alignment between the talent output of Industrial Training Institutes (ITIs) 

and market demand, unbalanced allocation of regional computing power resources, and lagging data governance rules. To secure 

the positive developmental effects of artificial intelligence and support the goal of building a "Developed India (Viksit Bharat)", 

this paper proposes that India advance an integrated national AI strategy encompassing four core pillars. Each pillar is paired 

with implementable quantitative assessment indicators to ensure the traceability of policy progress and the efficiency of policy 

execution. This paper systematically sorts out the six major policy initiatives India has launched to build its sovereign AI 

capabilities, which cover four core dimensions: on the regulatory front, it rolls out mandatory audits for high-risk AI and new 

pre-market oversight rules for platforms; on the data infrastructure front, it implements the Data Commons framework; on the 

industrial front, it invests 2 trillion rupees to advance the second phase of domestic large AI model R&D, and introduces tax 

incentives targeting the 2030 import substitution goal; on the international front, it builds a frugal AI cooperation network focused 

on the Global South. 
 

XII. IMPLEMENTATION ROADMAP 

Table 14: AI Adoption Timeline 

Phase Timeline Key Deliverables Responsible Agency 

Foundation 2026-27 AI-as-a-Service launch; Skills curriculum MeitY, NSDC 

Scale 2028-29 50M trained; Data Commons pilot NITI Aayog, MeitY 

Maturity 2030+ 70% firm coverage; Sovereign stack Unified AI Regulator 
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XIII. CONCLUSION 

This paper highlights the economic impacts of artificial intelligence (AI) in India, noting that AI is reshaping the global 

economic landscape and that India is positioned at the core of this technological revolution. Widespread industry-wide adoption 

of AI can unlock opportunities, including economic growth, increased productivity, and breakthrough innovations. It can not 

only contribute hundreds of billions of dollars in revenue to India's GDP, but also enhance the operational efficiency of India's 

industrial and public service sectors. However, the process of AI integration also raises four core concerns: employment shocks, 

worsening inequality, data breach risks, and gaps in ethical governance. Its ultimate impact depends on the approaches taken by 

policymakers, businesses, and society as a whole. As long as targeted policies, regulatory frameworks, and skills development  

programs are implemented to ensure that growth is inclusive and sustainable, AI will deliver far more benefits than harms to 

India's Economy. 
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