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ABSTRACT

Automation, artificial intelligence, and the gig economy are reshaping work in India. Traditional employment models based
on fixed wages and long-term contracts are shifting towards flexible, platform-based, and task-oriented labor. India, with a
largely informal workforce, faces both opportunities and challenges in adapting to technological change. This paper examines
the impact of Al, automation, and gig platforms on labor rights, informalization, gender, and social security in India. It
provides a historical overview of labor transformations, from colonial indenture to digital platform work. It analyzes
algorithmic control, income precarity, gendered experiences, and legal ambiguities surrounding platform workers. The paper
concludes by offering policy solutions focused on social protection, ethical Al, skill development, and inclusive growth..
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1. INTRODUCTION

Artificial Intelligence (AI), automation, and digital platforms are transforming how work is organized, performed, and
valued. Across the world, stable long-term employment is giving way to flexible, technology-mediated, and task-based labor
models. India is experiencing these transitions rapidly due to its expanding digital infrastructure, young workforce, and
growing reliance on platform-based services. Yet, most Indian workers remain in informal employment without legal
protection or social security. Digital platforms such as Ola, Uber, Zomato, Swiggy, Urban Company, and freelance
marketplaces present themselves as facilitators of opportunity and entrepreneurship. However, they often reproduce informal
labor practices under a technological framework. Workers are classified as independent contractors rather than employees,
which excludes them from minimum wages, pensions, health insurance, and collective bargaining rights.

Al-driven automation is reshaping traditional sectors such as manufacturing, logistics, banking, education, and IT services.
Machines and predictive algorithms now perform cognitive and manual tasks that once required human labor. Firms use
automation to reduce costs, monitor productivity, and manage workers remotely. While automation creates new forms of
employment, it also leads to job displacement and skill mismatch. Many workers lack access to reskilling, digital literacy,
and training programmes. As a result, inequality in employment outcomes is increasing across class, gender, caste, and
regional lines. Scholars also warn that Al could outperform human reasoning in several domains within years, intensifying
anxieties about the future of employment.

The gig economy has become a central feature of India's urban labor market. The Economic Survey 2020-21 identifies India
as one of the world's largest markets for flexible staffing. Platform-based delivery services, transport networks, and domestic
work platforms rely heavily on migrant, low-income, and informal workers. Gig work promises flexibility but often results
in unpredictable incomes, debt, physical exhaustion, safety risks, and algorithmic control. Workers bear the costs of fuel,
vehicle maintenance, health care, and platform-imposed penalties. They operate under constant digital surveillance through
GPS tracking, customer reviews, and automated performance metrics. Work identities are becoming fragmented as
permanent contracts are replaced by task-based assignments and algorithmic management. Traditional employer—employee
relationships are weakening, while social protection systems remain designed for factory-based employment.

Gender further shapes these transformations. Women constitute a small but increasing share of platform workers, particularly
in home-based care, beauty, and digital micro-work. Yet their participation is limited by unpaid domestic labour, safety
concerns, lack of maternity support, and mobility restrictions. Women often earn less than men and face higher risks of
harassment and job insecurity. Caste, class, and education intensify these inequalities. Understanding the future of work in
India requires examining how technology, informality, and gender intersect.

Scholarly literature on the future of work in India has focused either on technological disruption or on informal labour, but
rarely examines how Al, gig platforms, and labour law intersect. Research often overlooks gendered and caste-based
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experiences within digital labour. Policy documents promote digital entrepreneurship but provide limited guidance on worker
welfare, social security, or algorithmic accountability. There is a gap in integrated analysis that connects automation, platform
work, legal frameworks, and social inequality.

The purpose of this paper is to analyse how Al, automation, and the gig economy are restructuring labour in India. It examines
how platform-based work blurs the boundary between formal and informal employment, how algorithmic systems shape
wages, time, and control, and how gender and class determine access and vulnerability. The research adopts a qualitative and
socio-legal approach, drawing on government reports, academic literature, labour laws, and case studies from India's platform
economy. It argues that technological progress must be balanced with labour rights, social protection, and ethical regulation.

India's labour landscape stands at a critical turning point. Al and digital platforms can widen inequality or promote inclusive
growth depending on policy choices, legal reforms, and public debate. The future of work in India must therefore be shaped
not only by innovation but also by dignity, equity, and justice.

2. CONCEPTUAL AND THEORETICAL FRAMEWORKS

Understanding the future of work in India requires conceptual clarity and firm theoretical grounding. Concepts such as
automation, the gig economy, informalization, precarity, and algorithmic management shape the analytical basis of this study.
These are examined through classical labor theories, digital capitalism, and feminist and intersectional perspectives to explain
how technology reorganizes labor relations in India.

2.1 Key Concepts

Automation is the use of machines and software to perform tasks with limited human input. Al-driven automation extends
this process to cognitive functions such as decision-making, prediction, and data processing (Brynjolfsson and McAfee
2014). The gig economy refers to labor performed through digital platforms where workers execute short-term, on-demand
tasks rather than holding long-term employment (De Stefano 2016). Workers are labeled as "partners" or "independent
contractors," thereby excluding them from legal protections such as minimum wages, pensions, and collective bargaining.

Informalization describes the shift of labor from regulated, contractual employment to unprotected work without social
security (Breman 2013). Over 80 percent of India's workforce is engaged in informal labor (NSSO 2019). Platform work
deepens this trend, as workers follow app-based rules but remain outside labor legislation (Kabra 2021). Precarity refers to
unstable work, fluctuating income, long working hours, and continuous insecurity (Standing 2011). Gig workers experience
precarity through algorithmic wage determination, rating systems, and the absence of welfare benefits. Algorithmic
management involves platforms using digital systems to allocate tasks, monitor behavior, and reward or penalize workers
(Rosenblat and Stark 2016). Algorithms replace supervisors and dictate productivity targets.

2.2 Classical and Modern Labor Theories

Marxist labor theory explains how capital extracts surplus value by paying workers less than the value they create. In the gig
economy, platforms extract value from both labor and data without providing employment rights (Fuchs 2014). Workers
invest in their own tools, vehicles, fuel, and smartphones, yet cannot control the means of production.

Max Weber's theory of rationalization emphasizes the dominance of rules, calculation, and efficiency in modern institutions.
Platforms embody rationalization through algorithms that manage incentives, performance, and penalties. Labor becomes
quantified, dehumanized, and data-driven (Weber, 1978). Post-Fordist theory argues that stable factory-based employment
has shifted toward flexible, decentralized production. Digital platforms are the most advanced form of this flexible
accumulation (Harvey 1990). Workers face uncertain schedules, intermittent income, and ongoing dependence on platform
ratings to secure work.

2.3 Technology, Work, and Society

Technological determinism suggests that technology drives social change regardless of human intention. Scholars such as
Jeremy Rifkin argue that automation could lead to mass unemployment and a "jobless future" (Rifkin 1995). In contrast, the
social construction of technology argues that technology develops within social and political structures (Pinch and Bijker
1984). Policy decisions, corporate interests, and labor resistance shape the consequences of automation.

Schumpeter's concept of creative destruction describes how innovation destroys old forms of employment but enables new
industries and skills (Schumpeter 1942). Automation displaces factory workers, clerks, and drivers while creating new work
in data labeling, coding, Al maintenance, and platform logistics. However, these new roles demand higher education and
digital literacy. India faces a widening skill divide between urban digital workers and informal laborers (Mehrotra, 2021).
Algorithmic management connects technology with labor control. Platforms assign tasks, calculate fares, track location, and
deactivate workers using Al systems (Rosenblat 2018). There is no direct human supervisor; control is automated and
continuous.
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2.4 Feminist and Intersectional Perspectives

Feminist labor theory emphasizes that paid work cannot be separated from unpaid domestic labor. Women often balance gig
work with childcare, elder care, and household responsibilities. Platforms advertise flexibility to attract women workers, but
domestic burdens remain unchanged (Chopra 2020). Women in beauty services, delivery work, and digital freelancing face
wage gaps, safety concerns, and limited upward mobility.

Social reproduction theory, developed by Silvia Federici and Nancy Fraser, argues that unpaid household labor sustains
capitalist economies (Federici 2012; Fraser 2016). Platform labor depends on women's unpaid care work to maintain its
workforce. Intersectional theory, coined by Kimberlé Crenshaw (1989), explains how gender intersects with caste, class,
and religion. In India, Dalit and migrant women perform low-wage delivery and domestic platform work, while upper-caste
women dominate freelance tutoring and online services. Access to smartphones, digital skills, and safe transportation
influences who can participate in gig work.

2.5 Relevance to the Indian Labor Context

India's labor systems have historically been shaped by caste hierarchies, colonial governance, and informal markets (Jodhka
2012). The gig economy extends these historical patterns into a digital era. Platforms rely on low-cost labor, rural migrants,
and informal workers for scalability. Automation threatens factory workers, gig drivers, delivery agents, and clerical staff at
the same time. Labor laws remain fragmented and struggle to regulate these new forms of work.

The theoretical frameworks discussed —Marxist political economy, Weberian rationalization, post-Fordist flexibility,
feminist theory, and intersectionality —provide a comprehensive lens for studying Al the gig economy, and informalization
in India. They explain how technology transforms labor, how power operates through algorithms, and how inequality is
reproduced across class, caste, and gender.

3. HISTORICAL EVOLUTION OF WORK AND LABOR IN INDIA
3.1 Colonial Labor Laws and Indenture

Labor under colonial rule was shaped by extraction, caste hierarchy, and global capitalist needs. The East India Company
reorganized agrarian systems to secure land revenue and raw materials for British industries (Guha 1997). Heavy taxation
forced peasants into wage labor or indenture. Plantations in Assam, Bengal, and South India demanded cheap labor. To
supply it, the British created the indentured labor system, sending Indian workers to Mauritius, Fiji, South Africa, and the
Caribbean between 1834 and 1920 (Tinker 1974). Contracts promised wages and return passage but often led to coercion,
abuse, unpaid labor, and restricted mobility.

Industrial labor emerged in cities like Bombay, Calcutta, Kanpur, and Madras. Workers labored for long hours without safety
standards or fair wages. The Factory Act of 1881 regulated child labor and limited working hours but primarily safeguarded
British economic interests (Chandrasekhar 1983). Later reforms marginally improved conditions for women and children.
Caste determined labor roles; upper castes managed administration and trade, while lower castes and tribal groups worked
in plantations, mines, and railways (Breman 1996).

Unions were discouraged, and labor dissent faced repression. Yet strikes in jute mills, cotton factories, and railway workshops
laid early foundations for worker organization. Colonial labor policies institutionalized racial control and economic
extraction rather than welfare. These patterns of informality, migration, and caste-based work continued into post-
independence India.

3.2 Post-Independence Industrial Labor Reforms

After 1947, India adopted a socialist developmental model with strong state control over industry. The Constitution ensured
freedom of association and protection against exploitation. The Industrial Disputes Act, 1947, established mechanisms for
resolving industrial disputes and ensuring job security (Bhattacharya 2014). Public sector undertakings in steel, railways,
mining, and power provided workers with formal employment, pensions, and housing.

Labor laws such as the Factories Act (1948) and the Minimum Wages Act (1948) focused on welfare, safety, and fair wages.
Trade unions became influential in ports, railways, textiles, banks, and coal mines. However, most of India's workforce
remained in agriculture or informal work, and formal labor protections applied to less than 10 percent of workers (NSSO
2005).

By the 1970s, rising inflation, unemployment, and inequality triggered frequent strikes. The Emergency period (1975-77)
restricted union activities and civil rights. Welfare boards existed for beedi workers, plantation workers, and construction
laborers, but implementation was weak due to bureaucratic and corrupt practices (Sharma 2006). Public sector employment
stagnated by the 1980s. Policymakers began questioning strict labor regulations, arguing they hindered economic growth.

3.3 Informal Sector Growth After 1991 Liberalization

Economic reforms in 1991 marked a shift towards liberalization, privatization, and globalization. Foreign investment
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increased, and industries adopted flexible labor strategies to remain competitive. Permanent jobs declined and contract work
expanded in textiles, construction, electronics, and automotive sectors (Mazumdar and Neetha 2011).

Informal employment grew as firms outsourced production to avoid labor laws and reduce costs. Street vending, home-based
garment work, and small workshops multiplied in urban areas. Migrant workers from rural regions filled low-wage jobs
without contracts or welfare access. Women entered the informal sector through piece-rate work, garment stitching, and
domestic labor, but faced low wages and no maternity support.

By the early 2000s, over 90 percent of India's workforce was informal (NSSO 2005). Labor policy did not expand social
protection accordingly. Corporations avoided retrenchment rules under the Industrial Disputes Act by hiring contract labor.
Special Economic Zones (SEZs), introduced after 2005, offered tax exemptions and relaxed labor inspections (Levien 2013).
Unionization was often suppressed within SEZs.

Liberalization produced a dual labor market: a small, protected formal sector alongside a vast, unprotected informal economy
(Kannan and Raveendran 2009). Informalization became normalized even in formal industries. These dynamics laid the
foundation for platform-based gig work in the 2000s.

3.4 Digital-Era Labor Transitions

The 2000s introduced new forms of digital labor through IT services, BPOs, automation, and platform-based work. IT and
BPO sectors created urban white-collar employment, but also introduced digital surveillance, night shifts, and performance
monitoring (Upadhya 2009). Automation tools replaced clerical roles in data entry, accounting, and customer support.

With the spread of smartphones and affordable internet, platforms such as Ola, Uber, Swiggy, Zomato, Urban Company,
Amazon Mechanical Turk, and Fiverr emerged. Workers registered as independent contractors and bore the costs of fuel,
vehicles, smartphones, and maintenance. Platforms used algorithms to assign tasks, calculate pay, monitor productivity, and
deactivate workers (Rosenblat 2018). Flexibility became a marketing point, but income remained unstable and dependent on
demand, ratings, and algorithmic incentives.

Digital platforms blurred formal and informal boundaries. Workers followed structured rules but lacked the right to minimum
wages, social security, or union representation. Automation also disrupted manufacturing through robotics and Al-based
monitoring in factories. Small auto and textile industries adopted digital tracking systems to monitor labor in real time
(Mehrotra 2021).

The Code on Social Security, 2020, became the first legislation to recognize gig and platform workers. However,
implementation remains unclear. Platform companies resist contributing to welfare funds. Meanwhile, gig workers began
forming unions, such as the Indian Federation of App-Based Transport Workers (IFAT), to protest commission cuts and
unfair suspensions.

Digital labor reinforced older inequalities. Dalit, Adivasi, and migrant workers dominate driving, delivery, and warehouse
roles. Women face safety concerns, family opposition, and the absence of childcare facilities. Few women drive ride-hailing
vehicles due to harassment and a lack of secure infrastructure (Chopra 2020).

India's labor history reveals patterns of continuity and change. Colonial exploitation, post-independence formal protections,
post-1991 informalization, and digital capitalism together shape today's labor landscape. Platform work extends historical
trends of informality, migration, and caste-based segregation through algorithmic control. Understanding these transitions is
essential to analyzing automation, gig work, social security, and labor rights in contemporary India.

4. AUTOMATION AND AI IN CONTEMPORARY WORKSPACES
4.1 Al Adoption Across Sectors in India

Al and automation are reshaping the Indian economy across agriculture, manufacturing, services, and governance. The
Economic Survey 2022-23 estimates that the Al market in India will reach USD 7.8 billion by 2025 (Government of India
2023). NITI Aayog's AI for All strategy identifies healthcare, education, agriculture, smart mobility, and urban governance
as priority areas (NITI Aayog 2018). Al is expected to contribute nearly USD 957 billion to India's GDP by 2035.

Manufacturing industries are increasingly adopting robotics, predictive maintenance, and digital twins. Automotive plants in
Tamil Nadu, Haryana, and Maharashtra use robotic welding and automated assembly lines. India installed over 4,900
industrial robots in 2021, showing a 54 percent increase from 2020 (IFR 2022). In agriculture, Al supports precision farming,
crop prediction, and irrigation management. Startups such as Cropln, Fasal, and DeHaat use Al to help farmers with weather
alerts and pest control.

The IT and Business Process Outsourcing sectors lead Al adoption. Companies employ Al chatbots, natural language
processing, and robotic process automation to handle customer service and data analytics. Banks and financial institutions
deploy Al for fraud detection, credit scoring, and loan verification. Logistics platforms like Delhivery and Amazon India use
Al algorithms for route planning, warehouse automation, and delivery tracking.
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Small and medium enterprises also adopt Al to reduce their reliance on labor. However, adoption remains uneven. Urban
firms benefit from digital infrastructure, while small rural enterprises face cost and skill barriers. Al growth aligns with
corporate efficiency but raises questions about labor rights, ethics, and employment security.

4.2 Job Creation vs. Job Displacement Debate

Automation has generated debates around job loss and employment transformation. The International Labour Organization
warns that 52 percent of Indian jobs are at risk of automation, particularly in manufacturing, retail, and transport (ILO 2019).
The World Bank reports that nearly 69 percent of Indian jobs could be replaced by automation, one of the highest in the
world (World Bank 2016).

Contrary to fears, Al also creates jobs in fintech, digital health, cybersecurity, cloud services, and Al training. NASSCOM
estimates that India added nearly 300,000 jobs in Al and data science between 2019 and 2022 (NASSCOM 2022). The
Economic Survey 2018—19 argues that Al will generate more employment if supported by adequate skill development.

Job displacement and job creation do not affect all groups equally. The McKinsey Global Institute predicts that 9 percent of
India's workforce may need to shift occupations by 2030 (McKinsey 2019). Employment elasticity is falling; GDP growth
does not translate into proportional job growth (Mehrotra 2021). Routine clerical roles, machine operators, and drivers face
a greater risk of displacement than digital specialists or engineers.

New Al jobs require coding, data analysis, and algorithmic literacy. Still, most Indian workers lack access to such education,
and inequalities based on class, caste, gender, and geography shape who benefits from Al-led growth.

4.3 Algorithmic Management and Surveillance at Work

Al not only automates work, but it also governs labor. Platform companies like Swiggy, Zomato, Uber, and Ola use
algorithmic systems to assign tasks, calculate earnings, and deactivate workers. Algorithms determine who receives work,
how much time is allowed for each task, and whether workers are penalized or rewarded. Drivers and delivery workers often
do not know how ratings are calculated or why accounts are suspended (Rosenblat 2018).

Algorithmic surveillance extends beyond platform labor. E-commerce warehouses use scanners, Al cameras, and wearable
devices to track worker speed, break time, and errors. In IT firms and BPO offices, keystroke monitoring, biometric
attendance, and facial recognition systems monitor productivity. A 2021 ILO report notes rising digital surveillance in Indian
workplaces and its psychological effects, including stress and anxiety (ILO 2021).

Algorithmic systems centralize power. Workers have no access to data collected about them and no right to appeal machine
decisions. Digital monitoring reflects Weber's idea of rationalized control, but through Al rather than bureaucrats. Scholars
describe this model as "digital Taylorism," in which labor is divided, timed, measured, and optimized by algorithms (Moore
2018).

4.4 Impact on Skilled and Semi-Skilled Workers in India

Al and automation affect workers differently based on skill levels. In IT, Al tools such as GitHub Copilot automate coding
and quality testing. Infosys has reskilled over 250,000 employees in Al, cloud, and cybersecurity since 2019 (Infosys 2022).
NASSCOM states that nearly half of India's IT workforce must reskill to remain employable (NASSCOM 2022).

Semi-skilled and blue-collar workers are more likely to be displaced. Textile factories in Surat and Tiruppur use automated
cutting and stitching machines. Automobile plants use robotic welding and painting systems to reduce human labor. A 2020
ILO study found that 36 percent of manufacturing workers in India face automation-related job losses (ILO 2020).
Warehouse automation reduces demand for pickers and packers. Call centers in Gurugram and Bengaluru are replacing
workers with Al-based voice bots.

Al-led employment also deepens inequality. Urban, English-speaking workers access high-paying digital jobs, while rural
workers face exclusion. Women face digital illiteracy, safety issues, and unpaid domestic work. Only 23 percent of Indian
women participate in the labor force, one of the lowest rates globally (World Bank 2022). They remain underrepresented in
Al, robotics, and data science occupations.

Without inclusive policies, automation could widen existing disparities. Ethical Al governance, universal skill development,
and accessible social protection are necessary to ensure that Al benefits workers and not only corporations.

5. THE GIG ECONOMY IN INDIA
5.1 Defining the Gig Economy and Platform Work

The gig economy refers to work performed outside traditional employment through digital platforms. Workers accept short-
term, on-demand tasks instead of permanent contracts. Platforms such as Uber, Ola, Swiggy, Zomato, Urban Company, and
Amazon Mechanical Turk classify workers as independent contractors rather than employees. They receive payment per
task, ride, or delivery, without fixed wages, pensions, or paid leave (De Stefano 2016).
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Gig work differs from traditional informal labor because algorithms mediate work allocation, pricing, and performance.
Workers follow app-based instructions, ratings, and incentive systems. Technology controls entry, evaluation, and removal
from work. Workers remain legally informal but digitally governed.

5.2 Growth and Economic Contribution of Gig Work in India

India is one of the world's largest gig labor markets. The Economic Survey 202021 recorded 7.7 million platform workers
(Government of India 2021). NITI Aayog projects this number will reach 23.5 million by 2030, contributing 1.25 percent to
GDP (NITI Aayog 2022). Most platform jobs fall under food delivery, transportation, logistics, and household services.

Urban centers like Delhi, Bengaluru, Mumbai, Pune, and Hyderabad host the highest concentration of gig workers. Swiggy
engages over 300,000 delivery workers. Ola and Uber together employ around 1.5 million drivers (NASSCOM 2022).
Platform employment increased during the COVID-19 pandemic, even as formal jobs declined.

Gig platforms reduce transaction costs by matching supply and demand in real time with GPS and data systems. Consumers
gain convenience and lower prices. Workers can join the labor market without higher education or capital investment.
However, rural participation remains limited due to poor internet connectivity and smartphone access. Growth remains
concentrated in metropolitan cities.

5.3 Legal Status: Employee vs. Independent Contractor

Gig workers occupy a legal vacuum within Indian labor law. Platforms classify them as independent contractors, denying
them minimum wages, social security, medical insurance, or the right to unionize. No legally recognized employer-employee
relationship exists.

Indian courts have given mixed judgments. The Rajasthan High Court in National Insurance Co. v. Saju P. Paul held that
ride-hailing drivers are not employees under the Motor Vehicles Act. In contrast, the UK Supreme Court in Uber v. Aslam
recognized drivers as "workers" entitled to benefits (UK Supreme Court 2021).

The Code on Social Security, 2020, is the first law to define gig and platform workers. It introduces provisions for health
insurance, life coverage, and old-age protection. However, implementation remains uncertain. No clear funding model or
centralized worker database exists. Platforms often resist contributing to welfare funds.

5.4 Informalization of Formal Work Through Platforms

Gig platforms deepen informalization within a digital and corporate framework. Workers follow structured rules, wear
uniforms, and follow company guidelines. Yet they lack employment contracts, social security, or legal protection. They
invest personal capital in vehicles, fuel, smartphones, and maintenance while platforms avoid liability for accidents or
medical emergencies (Breman 2013).

Work hours are unstable. Many delivery workers report working 12—14 hours daily to meet incentive thresholds (Fairwork
India 2022). Algorithms increase pressure by offering bonuses during peak hours and reducing pay when labor is abundant.
Informality becomes embedded within corporate technology.

Platforms portray workers as entrepreneurs, but most experience dependency, debt, and low bargaining power. Digital tools
formalize control while informalizing responsibility.

5.5 Algorithmic Control, Wages, and Working Conditions

Platforms govern labor through algorithmic management. Apps allocate orders, set fares, calculate arrival times, monitor
speed, and evaluate customer satisfaction. Workers do not know how ratings are calculated or why incentives drop (Rosenblat
2018). A low rating can lead to sudden deactivation.

Income fluctuates daily. NITI Aayog reports that food delivery workers earn 15,000 to 325,000 per month. Yet fuel costs,
platform commissions, and repairs reduce net income to 310,000-312,000 (NITI Aayog 2022). Drivers report rising platform
commissions from 15 percent to more than 25 percent between 2018 and 2022 (ILO 2021).

Working conditions are precarious. Delivery workers face road accidents, rain, extreme heat, and harassment. Drivers
confront police fines, customer abuse, and long, unpaid waiting times. No paid leave, medical insurance, or pension exists.
During the COVID-19 lockdowns, many gig workers lost over 60 percent of their income (ILO 2021).

Collective resistance is growing. Unions such as the Indian Federation of App-Based Transport Workers (IFAT) and Swiggy
Workers Union demand better wages, fuel subsidies, and accident insurance. However, platforms avoid direct negotiation
and lack formal grievance systems.

5.6 Gendered Experiences in the Gig Economy

Women form only 6-8 percent of platform workers in India (NITI Aayog 2022). Most engage in home-based services, beauty
work, tutoring, digital micro-tasks, and online freelancing. Very few work in ride-hailing or delivery due to safety concerns,
social norms, and mobility restrictions.
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Unpaid domestic work limits women's time for paid labor. Women choose gig work for flexibility, but that flexibility does
not guarantee income security. Women earn 20—30 percent less than men in similar roles (ILO 2020). Ratings drop if women
avoid night work or reject long-distance tasks. Most platforms provide no maternity leave, childcare, or safety response
mechanisms.

Caste, class, and geography influence access to gig work. Upper-caste women often work in online education and
consultancy. Dalit and lower-income women dominate beauty services and home-based platform labor. Rural women face
digital illiteracy and limited smartphone ownership.

6. PRECARITY AND INFORMALIZATION OF LABOR
6.1 Informalization Through Technology

Digital platforms have expanded informal labor rather than replacing it. Informal work traditionally means employment
without contracts, social protection, or legal rights (Breman 2013). Gig platforms organize labor through formal digital
structures, apps, ratings, and invoices, but deny workers formal employment status. Workers sign digital contracts that
classify them as "partners" instead of employees. This removes entitlement to minimum wages, pensions, overtime pay, or
job security.

NITI Aayog estimates that 7.7 million Indians engaged in platform-based work in 2020-21. The number may reach 23.5
million by 2030 (NITI Aayog 2022). Most workers are migrants, retrenched factory employees, and urban youth excluded
from formal employment. Technology creates a new form of "platformized informality," where corporate systems use
algorithms to control labor without providing protection (Anwar and Graham 2021). Platform work formalizes surveillance
while informalizing responsibility.

6.2 Wage Fluctuations and Income Insecurity

Precarity is most visible in unstable incomes. Gig workers are paid per task, not on a monthly salary. Earnings depend on
customer demand, peak-hour incentives, ratings, and the number of hours worked. NITI Aayog reports average monthly
earnings of T15,000-325,000 for delivery workers, but fuel, platform commission, and vehicle repair costs reduce net income
to 310,000-312,000 (NITI Aayog 2022).

A Fairwork India study found that 90 percent of platform workers lacked any form of fixed income or minimum wage
guarantee (Fairwork 2022). Workers report that platforms initially offer high incentives to attract labor but later reduce
payments. Algorithms modify rates without notice, creating uncertainty. Many workers must work 12—14 hours daily to meet
target earnings.

Financial instability leads to debt. An ILO study in 2021 found that 47 percent of ride-hailing drivers took loans for vehicles
or fuel expenses (ILO 2021). High fuel prices, penalties, and fluctuating demand deepen financial stress. Many workers
borrow from informal lenders at high interest rates. Economic insecurity becomes permanent, not temporary.

6.3 Health, Safety, and Social Security Gaps

Gig work exposes workers to physical and psychological risks without welfare support. Delivery workers face road accidents,
extreme weather, and traffic-related injuries. A 2019 SaveLIFE Foundation report found that 10 percent of road accident
deaths in Delhi involved delivery workers. Most injured workers received no compensation from platforms.

Many drivers and delivery workers develop stress, fatigue, or sleep disorders due to long working hours and irregular
schedules. Women platform workers face harassment, unsafe working conditions, and a lack of restrooms while working in
public spaces (Chopra 2020). Maternity benefits, childcare support, and paid leave are absent.

The Code on Social Security, 2020, includes gig and platform workers in legal definitions for the first time. It proposes life
insurance, disability coverage, and maternity benefits. However, implementation remains weak. There is no national database
of gig workers. Platforms resist contributing to welfare funds. Most workers are unaware of their eligibility due to digital
illiteracy (Ministry of Labour 2021). Welfare schemes like Ayushman Bharat and PM-JIBY cover basic health or life
insurance but do not protect against wage loss or platform-related accidents.

6.4 Role of Intermediaries and Algorithmic Control

The gig economy replaces human intermediaries with digital algorithms. In traditional informal labor markets, contractors
controlled access to work. On platforms, algorithms assign work, calculate fares, monitor arrivals, and deactivate workers.
Workers rarely understand how earnings, penalties, or incentives are determined (Rosenblat 2018). No human appeal system
exists.

Platforms claim to offer flexibility, but algorithms reward workers who stay online during peak hours. Rejection of tasks
reduces future work allocation. Accounts can be suspended without explanation. Scholars describe this as "algorithmic
despotism," where power operates invisibly and absolutely (Kellogg, Valentine, and Christin 2020).
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Financial intermediaries add another layer of control. Delivery workers rely on loans from microfinance institutions, fuel
companies, or vehicle financing firms. Some platforms deduct loan payments directly from earnings, reducing income
autonomy. Workers become locked in cycles of debt and dependency.

Surveillance extends beyond platforms to factories and offices. Al cameras, biometric attendance systems, keystroke
tracking, and digital productivity tools continuously monitor workers (Upadhya 2009). Every movement is recorded, stored,
and analyzed. Yet workers have no legal right to view or control their own data.

India lacks legislation on algorithmic accountability. The Personal Data Protection Bill (2019) remains pending. No legal
structure compels platforms to disclose how they use worker data. Data becomes a corporate asset, not a worker's right.

7. GENDER AND THE GIG ECONOMY
7.1 Women's Entry into Platform Work

Women are entering gig work in growing numbers, but they remain a small minority. NITI Aayog estimates that women
constitute only 68 percent of platform workers in India (NITI Aayog 2022). Women enter gig work for flexible income,
household financial support, or due to exclusion from formal jobs. Most women participate in home-based or low-mobility
tasks such as online tutoring, beauty services on Urban Company, content moderation, data entry, and micro-tasks on
platforms like Amazon Mechanical Turk.

Gig work helps women bypass traditional barriers such as long commutes, rigid schedules, and restrictive family norms.
Platforms present flexibility as empowerment. Yet flexibility often masks insecurity, unpaid waiting time, and fluctuating
income. Women are legally classified as "partners," not employees, excluding them from maternity benefits, minimum
wages, or social protection.

7.2 Gendered Barriers and Safety Concerns

Women in gig work face structural and safety-related challenges. Safety is a significant concern for women in ride-hailing,
delivery, and field-based services. Many avoid evening or night shifts due to risks of harassment and unsafe public spaces
(Chopra 2020). Families often limit when and how far women can travel for platform work.

Unpaid domestic labor creates a double burden. Women spend between 4.5 and 6 hours daily on unpaid work, compared to
1.5 hours for men (NSSO 2019). This restricts time for paid labor and limits earning potential. Platform work rarely provides
childcare, paid rest, or maternity leave.

Algorithmic allocation can also disadvantage women. Peak demand often occurs at night or early morning. Women who
decline such hours receive fewer assignments or lower ratings. Only 21 percent of women gig workers reported any form of
health or accident insurance (ILO 2021).

7.3 Case Studies from Indian Platforms

Urban Company actively recruits women for beauty, cleaning, and wellness services. Many women choose Urban Company
because work is daytime-based and home-to-home. Yet earnings depend on client ratings and platform commissions. In
2022, commission rates reportedly increased from 20 to 35 percent, reducing worker income (Fairwork India 2022). Women
must pay for kits, travel, and platform subscriptions.

Ride-hailing platforms like Uber and Ola employ very few women drivers, around 1 percent of total drivers (Sharma 2021).
Safety concerns, lack of access to toilets, and family objections remain primary barriers. State-backed initiatives such as
"Women on Wheels" and NGO training programmes exist, but scale remains limited.

Higher female participation is observed in online teaching, telecounselling, and digital freelancing. Platforms like Vedantu,
Upwork, and Unacademy allow women to work from home. Yet income varies based on digital skills, language fluency, and
access to devices. Few women enter high-paying roles like graphic design, coding, or digital marketing due to the digital
gender divide.

7.4 Intersectionality in Platform Work

Gender intersects with caste, class, religion, and geography to shape women's experiences in the gig economy. Upper-middle-
class women with English skills and urban residence dominate remote freelancing and online education. They benefit from
privacy, internet access, and family support. In contrast, working-class and Dalit women engage in beauty services, domestic
work platforms, packaging, and delivery jobs. These roles involve travel, physical labor, and harassment risks.

Rural women face limited access to smartphones, digital literacy, and transport infrastructure. Only 33 percent of rural
women in India have internet access (IAMAI 2022). Platform work remains concentrated in cities, leaving rural women out
of digital opportunities. Cultural norms restrict mobility and financial independence.

Minority women face layered discrimination. Some clients cancel services upon seeing Muslim or Dalit surnames. Workers
report caste-based insults, refusal of entry into homes, and delayed payments (Kundu 2022). Such biases rarely appear in
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policy debates on gig work. Women also face digital monitoring by platforms and families. GPS tracking, Aadhaar-based
verification, and profile visibility raise privacy concerns.

8. LABOR LAWS, POLICY RESPONSES, AND REGULATION
8.1 Existing Indian Labor Codes and Gig Work

India's labor system historically addressed factory labor, industrial disputes, and formal employment. More than 40 central
and 100 state-level laws governed wages, working hours, health, and union rights (Shyam Sundar 2019). Regulation was
fragmented and difficult to enforce. Between 2019 and 2020, the government consolidated labor laws into four codes:

Code on Wages (2019)

Industrial Relations Code (2020)

Social Security Code (2020)

Occupational Safety, Health and Working Conditions Code (2020)

The Code on Wages guarantees minimum wages but applies only to "employees," excluding gig workers. The Industrial
Relations Code protects workers from unfair dismissal and supports union formation, but only under a recognized employer—
employee relationship.

The Social Security Code, 2020, is the first Indian legislation to recognize gig and platform workers legally. It defines
platform workers as those engaged in work outside traditional employment relationships. Section 109 introduces schemes
for accident insurance, life cover, health benefits, and old-age protection. Funding is designed to come from the central
government, state governments, and platform companies. Platforms may contribute 1-2 percent of annual turnover,
excluding taxes. However, no comprehensive scheme has been implemented due to the absence of a national database,
unclear financial logistics, and resistance from companies.

8.2 Policy Gaps and Implementation Challenges

Legal recognition does not ensure protection. The Social Security Code remains largely unimplemented. State governments
await central guidelines and budget allocation. Workers must self-register on the e-Shram portal using Aadhaar. As of 2023,
nearly 280 million informal workers are registered, but only a small fraction are gig workers due to low awareness and digital
literacy (Ministry of Labour 2023).

Platforms resist contributing to welfare funds, arguing that workers are independent entrepreneurs. No penalties exist for
non-compliance. The Labor Department lacks jurisdiction because platforms deny employer status. Occupational safety laws
do not cover delivery workers, ride-hailing drivers, or home-service providers. They remain outside the Employees'
Compensation Act, 1923, and the Employees' Provident Fund Act. Maternity benefits apply only where an employer—
employee relationship is proven.

Incentive structures can change without consultation. Workers face sudden pay cuts, algorithmic penalties, and deactivation
without appeal. Legal ambiguity enables platforms to shift financial risks to workers while retaining control over pricing and
scheduling.

8.3 Global Comparative Models: Lessons for India

Several countries have experimented with gig worker regulation:

Country Legal Outcome

Passed the "Rider's Law" (2021), recognizing delivery workers as employees and

Spain mandating algorithmic transparency.

European Proposed Directive (2021) shifts the burden of proof to platforms to show workers

Union are not employees.

. . Assembly Bill 5 (ABS) classified gig workers as employees using the ABC test.
California, . : .- . ..
USA Proposition 22 later exempted ride-hailing companies but mandated limited

benefits.
France Allows gig workers to form unions without full employee status (Freyssinet 2021).

These frameworks show multiple models: full employee status, hybrid "worker" categories, or limited rights without
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complete reclassification. India can adopt a hybrid model, recognizing platform workers as a distinct category with access
to social security, legal grievance mechanisms, and a collective that recognizes

However, direct replication is difficult. Most Indian workers are in informal employment and lack taxation, identity
documentation, or platform transparency. Policy must engage both national labor codes and state-level welfare boards.

8.4 Worker Unions, Protests, and Collective Action

Gig workers in India have begun organizing despite a lack of legal recognition. Prominent unions include:
Indian Federation of App-Based Transport Workers (IFAT)

Telangana Gig and Platform Workers Union (TGPWU)

Swiggy Workers Union and Ola/Uber Drivers' Associations

Workers protest pay cuts, rising fuel prices, unfair commissions, and arbitrary deactivations. In 2021, delivery workers in
Chennai protested Swiggy's reduction in base pay and incentives. In 2022, Zomato-owned Blinkit workers went on strike
over revised payment structures. Workers use WhatsApp, Telegram, and social media to coordinate protests and raise
demands.

In 2020, IFAT filed a public interest litigation in the Supreme Court (IFAT v. Union of India), seeking social security for gig
workers under Article 21. Courts have not yet delivered a final ruling. Platforms often discourage unionization by suspending
workers who protest or speak to the media.

During COVID-19 lockdowns, gig workers delivered essential supplies without health insurance or hazard pay. Public
criticism forced some platforms to offer temporary relief funds and accident insurance, but these measures ended after
restrictions were lifted (ILO 2021).

Collective action remains fragmented but growing. Gig unions highlight critical issues: algorithmic wage changes, fuel price
burden, lack of safety insurance, and no grievance redressal. Legal recognition of platform worker unions remains necessary
for meaningful negotiations.

9. FUTURE OF WORK: PATHWAYS AND POLICY SOLUTIONS (REVISED)
9.1 Reskilling and Education Reforms

Al and automation demand large-scale reskilling across India's workforce. The World Economic Forum estimates that 54
percent of workers globally require reskilling by 2025 due to automation (WEF 2020). In India, NASSCOM reports that
nearly 50 percent of IT professionals need training in Al, cloud computing, and machine learning (NASSCOM 2022). The
Economic Survey 2022-23 emphasizes that India must build a "future-ready workforce" to sustain economic growth
(Government of India 2023).

India's education system remains theoretical, examination-focused, and disconnected from industrial needs. The National
Education Policy 2020 encourages coding, vocational training, and digital literacy from school onwards, but implementation
varies between states. The National Skill Development Corporation aims to skill 400 million workers by 2025. However,
placement rates, quality, and accessibility remain inadequate.

Platform workers require financial literacy, legal awareness, and digital training to navigate contracts, incentive policies, and
data rights. Women workers face additional mobility, childcare, and safety challenges that demand gender-responsive
training models. Rural youth struggle with poor internet connectivity, limited access to digital devices, and a lack of training
centers. Without public investment, reskilling will remain urban and elite-focused.

9.2 Ethical AI and Platform Accountability

Al systems allocate work, determine wages, and evaluate performance. Ethical Al regulation is crucial for fairness and
transparency. NITI Aayog's A/ for All report emphasizes responsible Al, privacy, and inclusivity (NITI Aayog 2018). Yet
India lacks enforceable laws mandating algorithmic accountability. Workers receive no explanation when deactivated or
when incentives change.

The European Union's Al Act classifies workplace surveillance technologies as "high-risk" and mandates transparency. India
can adopt similar standards. Platforms must provide workers the right to an explanation for Al-based decisions and establish
grievance mechanisms. Independent algorithm audits can monitor fairness in wages, ratings, and task allocation.

Data protection is essential. The Digital Personal Data Protection Act (2023) recognizes privacy rights but does not require
algorithmic transparency. Ethical Al must address bias against women, Dalits, migrants, and minority workers. Social audits
of platform working conditions can increase accountability.
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9.3 Universal Basic Income and Social Welfare Models

Gig work challenges existing welfare systems, which are tied to permanent employment. Universal Basic Income (UBI) is
discussed as a solution to technological unemployment and income insecurity. UBI provides unconditional income to all
citizens. The Economic Survey 2016—17 proposed UBI for India, estimating a fiscal cost of 4.9 percent of GDP (Government
of India 2017). Implementation was delayed due to budgetary pressure and political resistance.

Alternative models exist. Telangana's Rythu Bandhu provides income support to farmers. Rajasthan's Mukhyamantri Nishulk
Chikitsa Yojana offers universal health care. Similar targeted schemes can be designed for gig workers. The Social Security
Code, 2020, allows the creation of welfare funds for platform workers through contributions from governments and
platforms. No national scheme has yet been operationalized.

Many scholars propose "Universal Social Security" rather than a full UBIL. Under this model, gig workers receive health
insurance, accident coverage, pensions, and maternity benefits regardless of employment status (ILO 2021). Platforms can
contribute a share of revenue to a national gig worker welfare fund. The government can match contributions to ensure
stability.

9.4 Inclusive and Sustainable Economic Growth

India's future of work must balance productivity with dignity, equity, and sustainability. Automation can increase GDP but
may increase inequality if protective laws are weak. The top 10 percent of Indians hold over 77 percent of national wealth
(World Bank 2021). Gig work risks deepening inequality unless paired with welfare protections.

Inclusive growth requires investment in social infrastructure, public transport, affordable housing, digital access, healthcare,
and childcare. Women's labor force participation, currently around 23 percent, can increase through safe transport, childcare
services, and secure flexible work (World Bank 2022).

Worker cooperatives and platform cooperatives offer alternatives. Taxi cooperatives in Bengaluru and SEWA -supported
digital platforms allow workers to own and govern technology (Ghosh 2020) collectively. Government recognition and
financial incentives can scale these models.

Environmental sustainability also influences the future of work. Electric vehicles reduce fuel costs for delivery workers if
charging infrastructure and subsidies are provided. Green sectors such as solar energy, waste management, and sustainable
construction can absorb workers displaced by automation.

India's demographic dividend will end by 2055 (UNFPA 2021). Without secure employment and social protection, it could
become a demographic burden. Future labor policies must treat workers as essential to digital transformation, not as
replaceable units of labor.

10. CONCLUSION

Automation, Al, and the gig economy are reshaping India's world of work. Permanent jobs, fixed wages, and employer-led
welfare are being replaced by task-based, flexible, and digitally mediated labor. India's large workforce and digital growth
create opportunities for innovation, yet also intensify insecurity, inequality, and informalization.

Labor history in India shows continuity rather than rupture. Colonial exploitation, post-independence industrial labor, post-
1991 liberalization, and platform capitalism reveal a repeated pattern of economic transformation without universal labor
protection. Platform work continues these historical trends by blending informality, entrepreneurial language, and
algorithmic control.

Automation affects both low-skilled and white-collar workers. The ILO and World Bank warn that 52—69 percent of Indian
jobs face automation risks (ILO 2019; World Bank 2016). Al also creates employment in data services, digital logistics,
green technologies, and cybersecurity. The challenge is not technology itself but how workers transition, reskill, and access
social protection.

Labor changes are not gender-neutral. Women face safety concerns, unpaid domestic responsibilities, and exclusion from
maternity protection in platform work. Dalit, Adivasi, and migrant workers dominate low-income gig sectors such as
delivery, cleaning, and ride-hailing. Algorithmic surveillance, wage instability, and caste or religious bias shape their
everyday work.

Current policy responses remain inadequate. The Social Security Code, 2020, legally recognizes gig and platform workers
but lacks implementation. No universal mechanism ensures pensions, health insurance, accident protection, or maternity
support. Algorithmic transparency, grievance redressal, and union rights are still missing.

Global experience shows that regulation is possible without stifling innovation. Spain's Rider Law, the European Union's
Directive on Platform Work, and the UK Uber v. Aslam ruling demonstrate models for hybrid worker rights and algorithmic
accountability.
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India must pursue a balanced framework. Growth should not depend on digital precarity or unprotected labor. Policies must
guarantee universal social security, ethical Al governance, and legal recognition of platform workers. Education must move
beyond memorization and include vocational skills, Al literacy, and critical thinking.

Worker-owned cooperatives and platform unions offer democratic alternatives. They allow labor to control data, wages, and
platform rules. Investment in childcare, public transport, affordable housing, and digital infrastructure can support informal
and gig workers, especially women.

The future of work is not determined solely by technology. It depends on laws, political choices, and social values. Al can
widen inequality or foster inclusion, depending on whether society prioritizes profit or human dignity.

The transformation of labor is a question of rights, democracy, and social justice. India must ensure that digital progress does
not deepen vulnerability. A future of work rooted in fairness, security, and collective well-being remains possible if shaped
through ethical policy, informed debate, and worker participation
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