International Journal of Environmental Sciences

ISSN: 2229-7359

Vol. 11 No. 4s, 2025
https://www.theaspd.com/ijes.php

Ai-Driven Automation And Labor Market Displacement In
India: A Socio-Economic Data-Centric Perspective

Ritika Saini', Dr. Manju Dahiya®

'School of Liberal education Galgotias University, India Ritscool61@gmail.com ORCID:0009-0007-2150-
8312
“School of Liberal education Galgotias University, India Manju.dahiya@galgotiasuniversity.edu.in

Abstract

Artificial Intelligence (Al) is revolutionizing industrial processes, enhancing operational efficiency, and reshaping global
labor markets. In the context of India—where economic development remains deeply intertwined with laborintensive
sectors—the rapid adoption of Al presents both opportunities and challenges. This study investigates the socio-economic
implications of Al-driven automation on employment patterns in India through a multimethod research design. Using
ordinary least squares (OLS) regression, a 1% increase in Al adoption was found to be associated with a 0.18% rise in
job displacement, particularly within low- and middle-skilled occupations. However, Al integration simultaneously fosters
the emergence of high-skilled job roles, especially in I'T, BFSI, and emerging tech sectors.

Sentiment analysis of job postings from platforms such as LinkedIn, Naukri, and Glassdoor reveals public concerns
regarding automation-induced redundancy, tempered by optimism in Al-enabling industries. Additionally, thematic
analysis of expert interviews uncovers persistent skill mismatches, a lack of adaptive workforce strategies, and pressing
policy gaps. The findings underscore the urgent need for comprehensive reskilling initiatives, institutional support, and
regulatory frameworks that can promote inclusive Al deployment. The study concludes that while Al-driven automation
may disrupt traditional employment structures, proactive policy interventions and an adaptable labor force can enable a
more equitable transition.

Keywords: Aldriven automation, job displacement, employment trends, skill gap, workforce adaptability, Al regulation,
Socio-economic impact.

1. INTRODUCTION

1.1 Background

Artificial Intelligence (Al) is at the forefront of the Fourth Industrial Revolution, reshaping the way industries
operate, increasing efficiency, and transforming traditional business models. Machine learning, RPA, natural
language processing (NLP), and generative Al are just a few examples of the rapidly developing Al technologies
that have already found extensive use in many different industries, including production, retail, healthcare,
banking, and logistics. Productivity, operating expenses, and decision-making are all being improved by these
technologies. The loss of jobs, changes in skill sets, and reorganization of the labor market are all major
worries brought up by this shift (Acemoglu & Restrepo, 2020).

Historically, technological revolutions have resulted in both job destruction and job creation. The Industrial
Revolution led to the mechanization of agricultural labor, displacing millions of farmers but simultaneously
creating new jobs in factories. Similarly, the Information Technology revolution reduced demand for clerical
jobs but led to the emergence of software engineering, data analytics, and cybersecurity professions
(Brynjolfsson & McAfee, 2018). The challenge in today’s Al-driven economy is to assess whether new job
creation will offset the jobs lost due to automation.

Al Adoption in India
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Al-driven automation is causing major upheaval in India, one of the greatest labor-intensive economies in
existence. Research indicates that around 69% of jobs in India would be at risk from automation by 2030
(World Economic Forum, 2023). Particularly vulnerable are sectors like manufacturing, customer service,
and conventional retail as businesses progressively replace human labor with data-driven automation tools,
robotic arms, and Al-powered chatbots.

But not all industries are seeing job loss at the same pace. At the same time, artificial intelligence is generating
fresh employment prospects in developing sectors including:

. Al and Machine Learning Engineering

. Cybersecurity and Ethical Hacking

. Data Science and Big Data Analytics

. Robotics Process Automation (RPA) Specialists

. Digital Marketing and Al-driven Content Generation

Though encouraging, the Indian workforce still has a significant skills gap. Over 75% of Indian workers,
according to a NASSCOM report from 2023, lack technical knowledge connected to artificial intelligence,
which is a major obstacle for the flexibility of the workforce. To guarantee that Indian workers are prepared
with the required tools to flourish in the Al-driven economy, educational institutions and legislators have to
quickly close this gap.

1.2 Research Problem

The lack of empirical studies quantifying the impact of Al-driven automation on employment in India
presents a critical research gap. Most studies focus on global trends, with limited sector-wise analyses specific
to Indian labor markets. This research seeks to quantify the relationship between Al adoption and job
displacement in India, while also analyzing workforce adaptability and policy implications.

2. LITERATURE REVIEW

Artificial intelligence (Al) and automation's incorporation into several sectors is changing job structures all
around. Although artificial intelligence (Al) adoption increases production, cost efficiency, and innovation,
it also causes worker reorganization, skill changes, and job loss. Though there is little study specifically on
India-specific employment patterns, industrialized countries have extensively researched the effects of artificial
intelligence on jobs. This literature review critically analyzes current studies on Al-driven automation and
employment trends, workforce preparation and skill shortages, and policy and regulatory frameworks
affecting employment in India by means of Al influence.2.1 Al-Driven Automation and Employment Trends

2.1.1 Al’s Role in Enhancing Productivity and Efficiency

By automating mundane chores, streamlining supply networks, and supporting data-driven decision-making,
artificial intelligence has greatly increased operational efficiency (Brynjolfsson & McAfee, 2018). Manual
data processing, financial transactions, and customer service jobs have been replaced by Al-powered robotic
process automation (RPA) and machine learning (ML) algorithms (Autor, 2019). Research indicate that
automation has increased manufacturing, logistics, and IT sector output, therefore enabling companies to
expand operations at cheaper cost (Acemoglu & Restrepo, 2020).

2.1.2 Al-Induced Job Displacement Across Sectors

While Al increases productivity, it also disrupts traditional job markets by eliminating low-skilled and routine
jobs. Frey and Osborne (2017) estimated that 47% of jobs in the U.S. are at risk of automation, and similar
trends are observed in emerging economies like India. Studies show that:
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e Manufacturing and Retail: The highest risk of job displacement due to robotics and Al-driven automation

(NASSCOM, 2023).

e IT and BFSI: Al is augmenting rather than replacing jobs by introducing data science, Al engineering, and
fintech roles (McKinsey, 2023). According to Singh, Kanaujia, and Singh (2025), job advertisements can
provide real-time insights into the evolving skill requirements of the Al-driven labor market in India."

¢ Healthcare: Al is being used to enhance decision-making rather than fully replacing doctors or nurses
(World Economic Forum, 2022).

In India, 69% of jobs could be at risk of automation by 2030, with the manufacturing, BPO (Business Process
Outsourcing), and logistics sectors facing the highest threat (World Economic Forum, 2023). However, Al is
also generating new job roles, balancing some of the employment losses.

2.1.3 AI’s Role in Job Creation
Contrary to fears of mass unemployment, Al adoption has also resulted in job creation in emerging fields.
New employment opportunities are arising in:

. Al and Machine Learning Engineering

. Cybersecurity and Ethical Hacking

. Data Science and Big Data Analytics

. Cloud Computing and IoT (Internet of Things)

. Al-Powered Content Creation (Chatbots, Al Marketing, and NLP Models)

A report by NITI Aayog (2023) highlights that Al adoption will create 20 million new jobs in India by 2025,
particularly in IT, financial services, and high-tech manufacturing. However, these jobs require specialized
skills, highlighting the need for workforce adaptation.

2.2 Workforce Readiness and Skill Gaps
2.2.1 The Growing Skill Gap in Al-Based Industries

Despite the potential for job creation, India’s workforce lacks the skills necessary to transition into Al-driven
roles. The World Bank (2022) reports that 75% of Indian workers do not have Al-related competencies,
posing a major challenge for workforce readiness.

A study by McKinsey & Company (2023) found that:
e Traditional skill sets in manufacturing, administration, and customer service are becoming obsolete.

¢ Demand for Al-related skills such as Python, deep learning, NLP, and cloud computing has surged by 120%
in the past five years.

e Only 30% of Indian graduates possess basic digital skills, highlighting deficiencies in higher education
curricula.

The skill gap is particularly evident in Tier-2 and Tier-3 cities, where Al adoption remains low due to a lack
of digital infrastructure and training opportunities.

2.2.2 The Role of Reskilling and Upskilling Programs
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To address workforce skill deficiencies, the Indian government and private sector have launched several Al
reskilling initiatives, including:

¢ Skill India Mission - Launched by the Government of India to train 10 million people annually in digital
and Al-related skills.

¢ AICTE Reforms (All India Council for Technical Education) - Mandating Al and machine learning

courses in engineering curricula.

* NASSCOM Future Skills Initiative - A collaborative industry-academia effort to train professionals in Al,
data science, and cloud computing.

* Corporate-Led Al Training Programs - Companies like TCS, Infosys, and Wipro have invested in Al-based
learning programs for employees.

Despite these efforts, reports indicate that only 20% of India’s workforce has received Al-related training
(NASSCOM, 2023). The slow adoption of Al education in universities and vocational institutes continues
to hamper workforce readiness.

3. METHODOLOGY

3.1 Data Collection
This study uses both primary and secondary data:

1. Secondary Data:
e  Employment reports from ILO, NASSCOM, India Skills Report, CMIE, and World Bank.
o Al adoption trends from McKinsey Al Index (2015-2025).
e Job postings from LinkedIn, Naukri, and Glassdoor.

2. Primary Data:
Expert interviews with HR professionals and policymakers (n=20).

3.2 Analytical Tools
e Econometric Modeling: OLS Regression to quantify the impact of Al adoption on job displacement.
e Text Mining & Sentiment Analysis: NLP techniques (TextBlob, Python) to analyze labor market
discussions on job portals.
e Qualitative Thematic Analysis: NVivo-style coding to interpret expert interview responses.

4 RESULTS AND DISCUSSION

This section presents the findings of the study, integrating econometric modeling (OLS regression), sentiment
analysis (NLP), and qualitative thematic analysis (NVivo-style coding) to provide a comprehensive
understanding of Al-driven automation and job displacement in India. The discussion also interprets these
findings in the broader economic and policy context.

4.1 Econometric Analysis: Al Adoption and Job Displacement

To analyze the impact of Al-driven automation on job displacement in India, an Ordinary Least Squares
(OLS) regression was conducted. The independent variable (Al Adoption Rate (%)) was regressed against the
dependent variable (Job Displacement Rate (%)) using industry-specific data from 2010 to 2025.

Regression Results
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The OLS model Shows the following results:

Statistic Value

R-squared (R?) 0.406

Adjusted R-squared 0.399

F-statistic 64.19

P-value (Al Adoption Rate) < 0.05 (Significant)

Coefficient (Al Adoption Rate) 0.1835

Constant -2.38

Impact of Al Adoption on Job Displacement
(8] ‘/’ Jo: ] ! : | 3o 1

Interpretation of Regression Results

e Al Adoption and Job Displacement: The positive coefficient (0.1835) indicates that a 1% increase in

Al adoption leads to a 0.18% increase in job displacement.

e Model Explanation Power: The R? value of 0.406 suggests that 40.6% of the variation in job
displacement is explained by Al adoption, implying that while Al plays a significant role, other

external factors also contribu

e Policy Implications: The negative constant (-2.38) suggests that even in the absence of Al adoption,
some job displacement still occurs, likely due to global economic shifts, outsourcing, and market

disruptions.

te to job loss.

4.2 Sentiment Analysis of AI’s Impact on the Job Market (NLP)

To capture public perception regarding Al-driven job displacement, Natural Language Processing (NLP) was

applied to labor market discussions from LinkedIn, Naukri, and Glassdoor.

Sentiment Analysis Results

Discussion Theme

Example Statements

Sentiment Score

jobs in IT and data science."

Job Loss Fears "Al automation is taking away 0.00 (Neutral)
traditional jobs in
manufacturing.”

New Job Creation "Al is helping in creating more 0.50 (Positive)

Worker Concerns

"Workers are worried about
losing jobs due to AL"

-0.125 (Negative)

Upskilling Support

"Al-driven companies are
investing in upskilling programs."

0.00 (Neutral)
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HR Perspectives "Many HR professionals believe 0.50 (Positive)
Al will create more high-paying
jobs."

Sentiment Analysis of Job Market Discussions on Al

Ot i s (A Taaa) %
Interpretation of Sentiment Analysis

e Balanced Perception: The average sentiment score (0.075) suggests that opinions are balanced
between optimism and concern.

e  Sectoral Differences: Negative sentiment is more prevalent in manufacturing and retail, while IT and
BFSI sectors exhibit optimism due to Al-driven job creation.

e Upskilling as a Mitigating Factor: Discussions emphasize that upskilling initiatives can help reduce
Al-related job losses.

4.3 Qualitative Thematic Analysis
A qualitative thematic analysis was conducted on 20 expert interviews with HR professionals, policymakers,
and industry leaders.

Identified Themes and Their Frequency

Theme Mentions Example Quotes
Job Displacement Concerns 8 "Many workers fear losing jobs
due to Al automation."
Skill Gap & Reskilling Needs 12 "There is a significant skills gap
in Al and automation-related
fields."
Al Adoption Challenges 6 "Companies are hesitant to

adopt Al due to high costs and
implementation complexity."

New Job Creation Potential 10 "Al is leading to the emergence
of high-skilled job opportunities."
Policy & Regulation Needs 5 "Government policies should

ensure Al adoption does not lead
to mass unemployment."

Interpretation of Thematic Analysis
o Reskilling is Crucial: 12 out of 20 experts (60%) highlighted the urgent need for Al-related upskilling
programs.
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e Adoption Barriers Exist: 6 experts pointed out that high costs and lack of expertise hinder Al
adoption in small and medium enterprises (SMEs).

e Job Creation vs. Job Loss Debate: While Al displaces low-skilled jobs, it creates high-skilled roles,
indicating a need for workforce transition planning.

e Regulatory Gaps: Policymakers emphasized the need for Al-specific labor regulations to balance
innovation and employment protection.

4.5 Discussion and Policy Implications

Al’s Dual Impact on the Workforce
The findings confirm that Al-driven automation is not purely destructive; it transforms job structures. While
low-skill, repetitive jobs decline, high-skilled Al-driven roles emerge.

Bridging the Skill Gap

The most cited concern (both in expert interviews and sentiment analysis) is the lack of Al-related skills.
Reskilling programs, Al-focused education reforms, and government-industry collaboration can mitigate the
negative impact of automation. "Ganuthula and Balaraman (2025) found that India’s workforce remains
heavily concentrated in low-skill occupations, making it more susceptible to automation-related displacement
compared to countries like the U.S."

Regulatory Framework for Al Adoption
Policy interventions should include:

e Incentives for companies investing in Al reskilling programs
e Al regulation to prevent unethical labor displacement
e Al tax or labor adjustment policies to ensure fair Al integration

6. CONCLUSION

This study underscores the dual impact of Al-driven automation on India's labor market, revealing both
disruptive and transformative effects. While Al adoption contributes significantly to productivity, efficiency,
and sectoral growth, it simultaneously intensifies concerns regarding job displacement, especially within low-
and mid-skilled segments in Al-intensive industries such as manufacturing and retail. The econometric
analysis confirms a statistically significant correlation between increased Al integration and workforce
reduction in these sectors.

However, the findings also highlight the potential of Al to generate employment opportunities in high-skilled
domains, particularly within IT, BFSI, and emerging technology sectors. Sentiment analysis of job market
discussions reveals a polarized narrative—employees largely express apprehension over automation, whereas
employers and Al practitioners emphasize opportunities for innovation and workforce evolution.

Thematic insights from expert interviews reinforce the necessity for comprehensive policy responses,
including targeted reskilling initiatives, inclusive Al education, and a robust regulatory framework to ensure
equitable labor market transitions. Despite commendable national programs such as Skill India, AICTE’s
curriculum reforms, and NASSCOM'’s Future Skills initiative, the Al skill gap remains substantial, with
approximately 75% of the workforce lacking necessary Al-related competencies (World Bank, 2022).

To mitigate the risks of technological unemployment and social inequality, it is imperative that policymakers,
industry leaders, and educational institutions collaborate to foster a resilient, future-ready workforce. Strategic
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investments in human capital, combined with inclusive governance mechanisms, can ensure that India’s Al-
driven transformation contributes to shared prosperity rather than deepening socio-economic divides.
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