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Abstract 

The past decade has been a period in which sectors have adopted automation on an 

unprecedented scale in their quest for greater efficiency and productivity. Another feature of the 

past two decades is a growing trend of unemployment and economic growth devoid of job 

creation. The two have since been linked and automation has been blamed for increasing 

unemployment. To tackle these fears, economists have put forward various schemes, the 

prominent ones being Universal Basic Incomes (UBI) and Job Guarantee Schemes (JGS). 

In this paper, we analyse the impact of both robots and MGNREGA (a JGS in India) on employment 

in 27 sectors across all 35 states and union territories of India between 2004 and 2014. Using an 

index based on robotization trends in the USA, the paper analyses the predicted impact of robots 

on employment in India. It also aims to estimate the impact of MGNREGA program on 

employment by constructing a data set based on the weighted duration the scheme has been 

implemented in a state. 

The analysis predicts that a 1% increase in industrial robots (appendix A) per million workers 

results in an average 0.14-0.16% fall in employment. It also estimates that states that have 

implemented MGNREGA witnessed an average 13-14% rise in relative employment levels. The 

control variable of population distribution predicts a fall of 0.34% in employment for every 1% 

increase in population of the state. 
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INTRODUCTION 

Over the course of the last century, humanity has achieved astronomical success in the 

development of technologies and machines that make our lives and workplaces more efficient 

and less labor intensive. While these benefits are widely accepted, there is a growing concern 

that this progress is leaving significant portions of the labor force unemployed (Shewan, 2017). 

Although this concern has been around, arguably, since the times of the Ancient Greeks, the idea 

of technological unemployment has gained more traction among the masses since the Industrial 

Revolution (Campa, 2014).  While economists agree that the introduction of new technology 

causes short-term unemployment, they lack a consensus on whether the unemployment caused 

is long-term (Wilson, 2019). Several studies have been conducted to empirically analyze the 

impact of machines on employment in the long-term, but the result of each study provides 

varying results (see section 1.IV in Literature Review). 

This concern, along with growing wealth inequality, stagnant wages and the reemergence of 

poverty in developed nations, has created a clamor for viable solutions to protect the most 

vulnerable in society. Solutions such as shorter working hours (Leontief, 1983), public work 

programs (Forstater, 2014) and movements such as the Venus project (appendix B) have 

emerged in response. Out of these, economists have strongly advocated for either a Universal 

Basic Income (UBI) (Coppola, 2017) or Job Guarantee Schemes (Cfeps.org, 2019) as a solution to 

the issue. The two concepts both promise to provide an income to beneficiaries but differ 

fundamentally on how. While a Basic Income scheme guarantees an unconditional sum of money 

to beneficiaries, a Job Guarantee Scheme guarantees beneficiaries a job, usually provided by the 

government, in exchange for a basic minimum wage.  UBI is a relatively new idea that has had 

very limited testing with inconclusive results but the idea of a jobs guarantee program has been 

implemented in many nations such as the Jefes de Hogar program run by Argentina, the 

Expanded Public Works Program run by South Africa and the Mahatma Gandhi National Rural 

Employment Guarantee Act in India (Cfeps.org, 2019). These programs have been met with 
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varying levels of success, but a general consensus is that they have had an overall positive impact 

on employment in their respective nations (Cfeps.org, 2019). 

To properly understand how automation and a jobs program affect employment simultaneously, 

this paper analyses the nation of India. As of April 2019, India is the second most populous nation 

in the world, with a largely unskilled labor force, widespread poverty and high wealth inequality. 

The concern for unemployment due to technological advancement is amplified among the 

populace and has pushed hasty measures by the government, such as banning autonomous 

vehicles to prevent losses of driving-related jobs (BBC News, 2017). Although the country has 

been slow to adopt machines in the workplace, there has been a recent increase in the number 

of industrial robots (appendix A) being purchased, with future projections predicting a rapid 

growth in automation (Assemblymag.com, 2019). 

Since 2005, the Indian government has been running a Jobs Guarantee scheme named the 

Mahatma Gandhi National Rural Employment Guarantee Act (MGNREGA). It is the largest 

program of its kind in the world and can directly benefit over 830 million people. The scheme 

aims to provide 100 days guaranteed employment to any rural resident of India at minimum wage 

and is primarily targeted towards agriculture laborers. MGNREGA has also been highlighted by 

the United Nations as a good method of achieving the Millennium Development Goals of tackling 

poverty (see section 2.III of literature review). 

 

Automation/ Technological Unemployment 

1. Is the idea of technological unemployment new? 

The idea of unemployment due to innovation was first explored by Aristotle, who predicted 

that if machines became sufficiently advanced, there would be no need for human labor 

(Campa, 2014). This prediction was based on his observation of unemployment among free 

laborers due to effects of labor-saving technologies and competition from slaves. Ancient 

civilizations and rulers responded to this by either providing free handouts, setting up public 

work programs or by regulating/banning new technologies. 
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Up until the Industrial Revolution, policy makers sought to curtail unemployment by banning 

labor-saving technologies (Osborne and Frey, 2013). At the onset of the industrial revolution, 

rulers and businesses began to be more accepting of technology in their everyday 

operations. This led to large-scale adoption of labor-saving technologies which, in turn, 

increased productivity and profits (Osborne and Frey, 2013). A perfect illustration of this can 

be seen in the United Kingdom. In the early 17th century, Queen Elizabeth I of England 

refused to patent a labor-saving knitting machine developed by William lee stating that it 

could drive her subjects out of employment (Osborne and Frey, 2013). Yet, during industrial 

revolution in the 19th century, the UK was at the forefront of technological innovation in 

business. 

Workers, who were already dealing with a lack of employment opportunities caused due to 

a growing population, began fearing for their livelihoods. The anxiety reached a peak when 

several artisan weavers were left unemployed due to the introduction of mechanized 

handlooms and was one of the factors in the Luddite movement of the 19th century, with 

laborers destroying textile machinery in protest (Osborne and Frey, 2013). 

2. Debates around Technology and Employment 

Political and philosophical debates about technological unemployment intensified from the 

19th century onwards (Wilson, 2019). The common view of economists was that while 

technological unemployment existed, it was not a long-term problem (Wilson, 2019). 

However, several economists such as Thomas Malthus, J.S. Mill and later, David Ricardo had 

a more pessimistic view. Ricardo, in the third edition of his paper ‘On the Principles of 

Political Economy and Taxation’, argued that technology could both push down wages and 

cause long-term unemployment (Ricardo, 1817, chap. On machines). 

In response, Jean-Baptiste Say responded using Say’s Law (The Economist, 2017) and 

asserted that any laborer displaced due to technology would find work elsewhere once the 

market adjusted. Say and Ramsey McCulloch described a range of effects to explain Say’s 

Law, which were termed as compensation effects by Karl Marx (Marx, 1867, chap. 13; 1848, 

chap.18). The effects theoretically countered the labor-saving impact of technological 

innovation, but Marx fiercely criticized these effects in his paper ‘Theories of Surplus Values’ 
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(Marx, 1848). The compensation mechanisms and their critiques are as follows (Vivarelli, 

2012): 

a) Via additional employment in capital goods sector: The capital good, i.e. technology, 

requires labor to run it, thus creating jobs. 

Marx successfully struck down this effect with his reasoning: “…. the machine can only 

be employed profitably if it…is the product of far fewer men than it replaces. Thus, this 

effect is rarely used in recent debates. 

b) Via decrease in prices: As technology creates efficiency, prices drop, thus demand for 

the product produced rises, creating additional requirement for labor employment. 

Malthus notes that although a decrease in prices could result in a rise in demand, the 

aggregate demand may actually fall due to the loss of demand from the newly 

unemployed laborer, which is in line with the theory of sticky prices in Keynesian 

economy (appendix C). Also, this effect depends on the assumption of a perfect market. 

For example, in a monopoly, cost-saving innovation may not translate into lower prices. 

c) Via new investments: It takes a while for prices to drop due to new technologies. In the 

time it takes for prices to fall, extra profits are earned and invested, which creates new 

jobs. 

Marx refutes this by stating that the effect assumes that all extra profits are translated 

into new investments. He also states that if the intrinsic nature of the new investment 

is capital-intensive, the compensation to the newly unemployed is only partial. 

d) Via decrease in wages: the direct impact of labor-saving technologies results in a price 

adjustment for wages which is lower than the initial wages and thus leads to more 

employment. 

The Keynesian Theory of effective demand directly clashes with this effect. While a 

decrease in wages encourages employment, a decrease in aggregate demand causes 

employers to hire fewer laborers. The same argument is also used in subsection b. Also, 

the hypothesis of perfect substitutability of labor and capital is inherent to this effect 

and is arbitrary. 
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e) Via increases in incomes: Costs saved due to technical progress are distributed among 

labor, which results in higher wages for still employer workers. This increases 

consumption, which increases demand and thus creates a need for additional labor 

employment. This was the Fordist mode of production. 

Critics of this effect argue that this effect was relevant only when the Fordist mode of 

production was the prevailing method of industry (1950s and 1960s). But the new 

market paradigm has weakened the traditional compensation mechanism and made the 

labor market more competitive and thus the Fordist mode of production is no longer 

relevant. 

f) Via new products: Technological innovation can also create and help commercialize new 

products and thus creates employment opportunities for those products. 

Critics concede that this effect does indeed make a strong case for employment creation 

but argue that different technologies create different types of new products. These 

products considerably vary on whether they require a labor-saving or a labor-intensive 

production. For example, automobiles had a much higher labor-intensive effect than the 

diffusion of home computers.  Therefore, critics conclude the true effect of new 

products is purely an empirical matter. 

By the 20th century, the debate of technological unemployment was not significant to 

mainstream economic debates. This was primarily due to a strong employment trend that 

characterized the economy in USA. The two periods of mass unemployment in the century, 

the 1930s and 1960s, were alleviated by the Second World War and the Vietnam War 

respectively. Post the 1950s, the view was that government regulation would prevent long-

term unemployment due to technology. In the 1980s, unemployment rose once again, and 

technological innovation was blamed in books such as the ‘Peoples’ Capitalism: The 

Economics of the Robot Revolution’ by James Albus and ‘The Global Trap’ by Jeremy Rifkin. 

Yet, the criticism was not enough to change the general opinion that technology did not 

cause long-term unemployment. 

The 21st century has been characterized by intense debate over technological 

unemployment. There have been numerous reports and studies that show increasing 
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productivity despite relatively falling employment number (appendix D) in sectors such as 

manufacturing and agriculture (Wilson, 2019). Recent recession recoveries have been 

majorly driven by jobless growth, which compounded fears among policy makers of a 

technological unemployment apocalypse (The Economist, 2010).  In a recent report by the 

OECD (2016), current trends of technological innovation are termed as the second machine 

age. It states that encompassed by Artificial Intelligence, technology can now perform more 

complex tasks relative to the one-dimensional tasks performed by machines in the past. This 

new capability of machines will be the driving cause of future technological unemployment 

and will result in lasting technological unemployment. 

3. The discussion in India 

India is one of the fastest growing mixed economies of the world. It has a massive, young 

labor force which is predicted to grow for the next decade unlike most western and 

developed economies. The country adopted policies of globalization and liberalization in the 

1990s, with the expectations of reducing poverty and creating more jobs as was the case in 

western economies that adopted similar policies. Yet, these goals were not achieved. 

As of 2019, India has had a trend of rising unemployment. Since the low of 3.41% in 2014, 

unemployment has been steadily rising in the country, with ranging reports of 3.52% 

(Tradingeconomics.com, 2019) to over 6% (Aljazeera.com, 2019) unemployment in 2019. 

This is despite an average of over 7% GDP growth, sparking fears of jobless growth. Recent 

trends of increasing automation within the country have caused further concern about the 

future of millions of unskilled workers, who are expected to be hit hardest. For example, a 

paper by Frey & Osborne (2013) has estimated that up to 69% jobs in India are at risk of 

automation.  A paper by Sunil Mani (2017) shows the exponential increase in robot density 

per 10000 workers in India’s manufacturing sector, a sector that the Indian Government has 

been incentivizing to alleviate unemployment through programs such as Make in India. The 

IT sector, which is one of the most lucrative and sought-after jobs sectors in India (Ilavarasan, 

2007), has seen increasing automation leading to job losses (Ilavarasan, undated). These 

reports suggest that most sectors in the Indian Economy are susceptible to technological 
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unemployment, but there is a lack of empirical studies on the subject for the country. 

Therefore, it is important to analyze the impact such trends have on employment. 

4. Empirical Studies and analysis 

There has been a plethora of studies in the last two decades to analyze empirically the impact 

of technology on employment with widely varying results. This section will explore three 

published studies and a working paper. Of the studies, the latter two build upon the first and 

demonstrate how uncertain economists are towards the impact of technology. 

a) Robots and Jobs: Evidence from US Labor Markets (Acemoglu and Restrepo, 2017) 

In this paper, Acemoglu and Restrepo empirically analyze the impact of industrial robots 

(appendix A) on US labor markets between 1990 and 2007. They perform their analysis 

on local labor markets in the US, which they proxy using commuting zones (Ers.usda.gov, 

2019), and construct the measure of robot exposure on data from robot use in 19 

industries. They analyze two different scenarios: one in which there is trade between the 

commuting zones and when where there is no trade between zones. They regress change 

in employment and wages on the exposure to robots and conclude that for every 

additional robot per thousand workers, the employment to population ratio falls by 0.18-

0.34% and wages fall by 0.25-0.5%. Thus, they estimate around 360,000 and 670,000 jobs 

having been lost to robots. Their paper also acknowledges that there are relatively few 

robots in the US economy and thus their impact is limited. If estimates of robot growth 

over the next two decades materialize, then the impact could be more sizeable. 

b) Robots at Work (Graetz and Michaels, 2018) 

Graetz and Michaels analyze the industrial robots and empirically determine the effect of 

robot density (stock of robots per million hours worked) on labor productivity, wages and 

employment in 14 industries in 17 developed countries between 1993 and 2007. On 

average, robot density in these countries had increased over 150 times from 0.58 to 1.48, 

which they reason is due to falling prices of these robots.  They note, based on IFR data, 

that the price of industrial robots, when quality adjusted, had fallen by about 80% relative 

their 1990 prices. They conclude, for robots, that industry-country pairs which saw 

greater increases in robot density from 1993 to 2007 experienced larger gains in labor 
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productivity. For labor market impacts, an increase in robot density between 1993 and 

2007 resulted in a conservative increase of 0.36% annual growth in labor productivity 

compared to a mean growth of 2.4%. There is a positive correlation between robot 

density, productivity and wages. The regression showed no significant relationship 

between increased robot use and overall employment, yet robots may reduce the 

employment of low-skilled workers, implying a shift of employment towards high-skilled 

work. In conclusion, they caution that even in the developed countries, robots accounted 

for only 2.25% of the capital stock, which is relatively limited. If quality adjusted prices fall 

that the same rate, robots would be adopted at a greater scale and may have a greater 

impact. 

c) Is automation Labor-displacing? Productivity Growth, Employment and the Labor Share 

(Autor and Salomons, 2018) 

Autor and Salomons analyze the impact of automation on Total Factor Production (TFP) 

in 28 industries for 18 OECD countries since 1970. They argue that this measure is an 

omnibus measure that potentially overcomes the challenge for consistent measurement 

posed by the heterogeneity of innovation across sectors and periods (appendix E). The 

conclusion to this study is that while automation has not been labor-displacing, it has 

reduced the labor’s share of value added. The models used estimate a labor share decline 

of 3.4-6.3 log points due to TFP growth between 1970 and 2007 and predict a 5.3 log 

points decline in the coming years. Note that the estimates indicate that labor share-

displacing effects of productivity growth became substantial in the 2000s, whereas they 

were almost non-existent in the 1970s. This is consistent with the consensus that 

automation has become less labor augmenting and more labor displacing in recent 

decades. On the other hand, on average, productivity growth increased aggregate 

employment in by 5.92% between 1970 and 2007. 

It is therefore fair to conclude that there is no clear answer as to the existence of long-term 

technological unemployment. To quote Pasinetti (1981), “For the time being, we may draw the 

important conclusion that the structural dynamics of the economic system inevitably tend to 

generate what has rightly been called technological unemployment. At the same time, the very 
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same structural dynamics produce counter-balancing movements which are capable of bringing 

macro-economic condition...towards fulfillment, but not automatically.” 

 

Job Guarantee Schemes (JGS) and Mahatma Gandhi National Rural 
Employment Guarantee Act (MGNREGA) 

A Job Guarantee Scheme is an economic policy formulated with the purpose of providing a 

solution to the problems of inflation and unemployment by creating full employment and price 

stability. This is achieved by the state taking on the role of employer of last resort i.e. the state 

promises to make a job available for qualifying individuals seeking work (Wray,2009). Over the 

years, JGS has been called various names such Public Service Employment, Buffer Stock 

Employment or Employer of Last Resort Scheme interchangeably (Mitchel and Wray, 2005). To 

better explain JGS, this section will first explore the current economic policy paradigm. It will then 

present a popular model described by Mitchell and Wray (2005) and explain how JGS is the most 

logical employment-inflation policy that policymakers must implement. Finally, it will explore 

MGNREGA, the largest JGS in the world, both in monetary terms and scale of the project. 

1. How is current economic policy formulated? How did it get to this point? 

Post-WWII, economic policy focused on ensuring low inflation and minimum 

unemployment. To this effect, policy-makers used two economic theories to stimulate 

growth and balance unemployment (William, 1998). First was the Philips curve, 

developed by A.W. Phillips, which stated that inflation and unemployment have a stable 

and inverse relationship (Andrew and Ohanian, 2001). The second was Keynesian 

demand-side economics, which states that the primary factor driving economic activity 

and short-term fluctuations is the demand for goods and services. Keynes maintained that 

unemployment was caused due to insufficient aggregate demand in an economy. He 

advocated for fiscal activism (the government intervene by altering interest rates or 

issuing bonds) to generate more demand and thus reduce unemployment. 

These key theories were questioned in the late 1960s and 1970s due to the stagflation 

that resulted from the oil shock and following recession. Policy makers now switched their 
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policy to a quest for balanced budgets and deregulation, with Non-Accelerating Inflation 

Rate of Unemployment (NAIRU) becoming a target for inflation-obsessed policymakers 

(William, 1998). NAIRU, formulated by Milton Friedman, states that inflation would rise if 

unemployment fell below the NAIRU level (Matthew, 2019). Thus, the case was 

formulated such that even in full employment, there is a subsection of unemployed 

people who are part of the natural rate of unemployment upon whose existence is the 

goal of low inflation. It is under this economic paradigm that JGS will be explained. 

2. Is JGS a logical scheme? How will it impact inflation? 

Advocates for JGS disagree on fundamental assumptions of the current economic 

paradigm. As William Vickery (1996) argued, the fiscal budget deficit is not an economic 

sin but is an economic necessity whose function is to convert purchasing power not spent 

on consumption or investment into purchasing power of the government (Mitchell, 

1998). William Mitchell (1998) thus blames trends of high unemployment on highly 

restrictive fiscal and monetary policies of OECD governments. 

In his 1998 paper, he characterizes a Buffer Stock Employment (BSE) model and how 

governments can use BSE to maintain price stability. The model is justified on two 

separate grounds. First, it is appealing from a social welfare perspective and second, it is 

a rational choice for a government that supplies a fiat currency and wants to maximize 

macro-benefits while having price stability (Mitchell, 1998). The model works as follows: 

The government continuously absorbs workers displaced from the private sector and 

employs them at minimum wage (appendix F) in socially useful activities (Mitchell, 1998). 

The minimum wage forms the price floor of the economy and the existence of the buffer 

stock of displaced workers would be continuously fluctuating, which would be accounted 

for by the type of jobs and functions available (Mitchell, 1998). Due to the price floor 

function, the BSE model would prevent any serious deflation and would define the wage 

structure of the private sector (Mitchell, 1998). As for inflation, the government would 

have to maintain a level of employment within the BSE sector to stifle excess demand and 

by extension, inflation. This leads to a new concept of the Non-Accelerating Inflation 

Buffer Employment Ratio (NAIBER), which, in the BSE economy, replaces the NAIRU as an 
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inflation control mechanism (Mitchell, 1998). In other words, minimum wage 

employment is used instead of unemployment as a control mechanism for inflation. 

Mitchell (1998) estimates that the cost of implementing a BSE model would range 

between 0.06-3.5% of an economy’s GDP, making it cheaper in comparison to the Okun 

gap losses incurred due to unemployment (Mitchell, 1998). 

There have been various critics of JGS. Mitchel and Wray (2005) condense the criticisms 

into 6 broad categories and respond to each claim individually. This section will 

summarize 5 of the criticisms and the arguments in defense (for greater analysis and for 

criticism 6, see Mitchel and Wray, 2005). 

a) Criticism: JGS is a Keynesian demand expansion 

Response: The false assumption here is that JGS increases employment by raising 

aggregate demand. JGS offers basic wage to anyone willing to work and hires from 

the bottom of the economic spectrum, acting as a buffer stock program for the 

unemployed to maintain a ‘loose’ full employment. JGS is targets a small subsection 

of the labor market, provides jobs which are temporary in nature and is independent 

of demand levels as it does not depend on pumping-demand. Even if the criticism is 

accepted, all social programs are created with the aim to smooth consumption across 

periods, thus the criticism is more in favor of a JGS than against it. 

b) Criticism: JGS is subject to a NAIRU constraint and can embolden higher wage 

demands in the private sector. 

Response: Inflation rises due to a rise in demand levels. As explained in part a, JGS is 

structured such that it neither depends on demand nor impacts aggregate demand. It 

can be conceded that there would be a one-time price instability at the introduction 

of a JGS, but the price floor mechanism ensures that cannot directly pressure prices 

above the floor. 

As for higher wage demands, this assumes that a worker in the private sector either 

prefers or is indifferent to the benefits and wages provided by the JGS compared to 

the benefits and wages in the private sector. This is only true in scenarios were the 
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wage in the private sector is below the legal minimum wage and is a further argument 

in favor of JGS (appendix G). 

c) Criticism: JGS is a form of disguised unemployment 

Response: This criticism assumes that there is an immediate better alternative 

available to JGS workers. The JGS program is for people who are unemployed and 

cannot get immediate employment elsewhere. Their other option is to be 

unemployed with no productivity. The jobs provided are meant to be transitional, i.e. 

ensure that the worker has a minimum wage job until a job in the private sector is 

available. 

d) Criticism: JGS is not operationally sustainable 

Response: The argument is that every worker who is unemployed, even in the short-

term, will join the JGS workforce, thereby making it unsustainable in the long-term. 

But as argued in Wray (1998), the low pay will act as a disincentive for many to instead 

be full-time job searchers. 

e) Criticism: JGS burdens the government budget constraint 

Response: The first claim is that a JGS would be funded fully by a budget deficit. But 

budgets usually move counter-cyclically as the deficit is determined endogenously by 

spending in the non-government sector. While true that in a slowing economy, the 

JGS pool grows and deficit rises but conversely, when the economy grows, the JGS 

pool shrinks and the deficit falls and may become a surplus. This remains true even if 

a larger pool of JGS remains as a growing economy means more private spending and 

consequently, less government spending in non-government sectors. 

3. Mahatma Gandhi National Rural Employment Guarantee Act (MGNREGA) 

In the backdrop of increasing inequality between urban and rural India, high rates of 

poverty and the seasonal unemployment in rural India, the government launched the 

MGNREGA 2005. The scheme made any adult of a household in rural India legally entitled 

to get a minimum of 100 days of employment from the government at minimum wage, if 

the person requests it. The work must be provided within 15 days of the request and if 



16 
 

the work is not provided, the scheme guarantees unemployment benefits to the person. 

The program has three broad goals (Shah, Mann and Pande, 2012: page 1): 

a) Provide a social protection for the most vulnerable in rural India through provision of 

employment and empowerment of marginalized communities. 

b) Improve the economy and livelihood in rural India through creation of durable assets, 

improved water security and by improving land productivity by strengthening drought 

and flood management. 

c) Combine various anti-poverty and livelihood initiatives of the past to ensure better and 

transparent implementation. 

The act was first implemented in 200 rural districts on 2nd February 2006. On 4th April 2007, 

an additional 130 rural districts were included and finally on 4th April 2008, it was extended 

to the remaining 295 rural districts in India (Ministry of Rural Development, 2009). The 

work provided by the scheme is basic unskilled manual labor, thus ensuring that anyone 

can be employed, irrespective of their qualifications. The majority of the funding for the 

scheme is provided by the central government but a small portion of the expenses are 

burdened by the state government (Ministry of Rural Development, 2009). 

There were many expectations from the Act. The United Nations Development Program 

has highlighted the program as a way to achieve the Millennium Development Goal (MDGs) 

of tackling poverty and deprivation (The Times of India, 2011). This section will now explore 

how the program impacts wages, gender equality, consumption, seasonal migration and 

livelihood. 

a) About 90% of India’s labor force belong to the informal sector (Srija and Shirke, 2014). 

They are not protected by the strict labor laws and often work for less than minimum 

wage (strict labor regulation is often blamed for the existence of the informal sector on 

this scale). MGNREGA increased the opportunity cost of informal sector workers. With 

better pay, workers can reduce the number of hours they work in the informal sector, 

which creates a lack of labor supply. This forces the informal sector to raise wages to 

retain laborers and this also benefits persons who have not directly participated in the 
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scheme (Bose, 2017: page 246). A World Bank study has also found that participants in 

the scheme benefitted from sizable income gains relative to their opportunity cost wages 

(Ravallion, 2014). A study by Kareemulla et al. (2013) also found that in some districts, up 

to one-third of wage days for workers came from MGNREGA, which is testament to the 

impact of the scheme on wages. 

b) A steady drop in male-female wage gap has also been observed since the scheme’s 

implementation. Share of employment of women have risen in many states, in part due 

to the 33% requirement for women employment in the scheme.  Although there are 

states where this condition has not been met, the trend of increasing gender inequality 

can be generally seen across all states and, on the national level, over 33% of rural 

laborers are female (Reddy et al., 2014). 

c) A study conducted by Nayana Bose (2017) found that the program has increased 

household consumption between 6.5-10% in general, and by 12% for marginalized 

communities. The study also found that higher caloric and nutritional foods such as 

proteins and milk were also consumed more. The study shows that the intended 

beneficiaries of the program have had a marked improvement in income and livelihood. 

Also, historical discrimination against marginalized communities did not prevent them 

from accessing schemes and its related benefits. 

d) The study by Reddy et al. (2014) conducted a survey to estimate the impact on migration 

and found that, largely, there was a decline in distress migration. Villages which saw 

massive migration towards richer towns and cities saw their residents return due to 

availability of job opportunities. Asset creation helped create many permanent jobs, 

which lured back workers. For example, farmers in Rajasthan who had migrated due to 

lack of proper irrigation infrastructure and general scarcity of water had returned to their 

native towns due to creation of water management assets under MGNREGA. 

e) Kareemulla et al. (2013) found that the additional wages had improved the livelihoods of 

workers in rural India. Aside from increased consumption, the healthcare, education and 

debt repayment expenditure of household participating in the scheme had risen. If there 
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were surpluses beyond these expenses, households acquired durable assets and created 

amenities within their homes. 

Overall, MGNREGA has had a positive effect on transforming the labor market of rural India. 

But there have been significant implementation issues as well. Natesan and Marathe (2015) 

found that there were major macro-economic problems for the scheme. The governance 

challenge has been immense with a large number of trained support staff posts being left 

vacant. Instead, junior level, untrained Block development officers were overseeing the 

projects, which affected their results. They also found that there were issues in matching 

demand and supply for the scheme. There is a lack of knowledge of the scheme among the 

population and thus, fewer people benefit from the scheme than required. States with bad 

implementation of the scheme are usually allotted smaller portions of the scheme’s budget, 

which is allocated based on performance and outcomes. This makes the issues worse and 

the state is caught in a cycle of low performance and low funds. 

In their report, Anderson et al. (2013) find significant corruption in the program. They found that 

too little demand for MGNREGA is registered and only 55% of their sample received official 

assistance in registering for the program. There were massive delays in receiving wage payments 

despite the two-week payment period of the program with up to 47% laborers waiting for over a 

month for their wages. There were also cases where the payment received by the laborers was 

lower than the amount they were supposed to received and the laborers suspected corruption 

by middlemen to be the reason.  The report also found that the many of the sanctioned projects 

were not built or were left incomplete. 

MGNREGA has been the largest and most ambitious implementation of a JGS with a large budget. 

There have been positive effects of the program on the rural labor market but there exist various 

implementation problems which reduce the potential impact of the scheme. Broadly, the 

program follows the JGS objective of creating a price floor, providing employment without raising 

inflation and improving livelihood to the most vulnerable in society and provides a strong basis 

for other countries to adopt similar programs to achieve the UN MDGs. 
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Gaps in literature 

As can be seen above, a major portion of studies have taken place in developed nations, which 

have vastly different characteristics in their labor market relative to developing nations. This 

paper aims to provide a basis for further analysis of the impact of robots on the labor market of 

India. The paper also aims to understand the impact of the MGNREGA, when robots and 

population growth is accounted for, in a state that has implemented the scheme relative to if 

said state had not. Such an analysis would help provide a basic understanding whether current 

knowledge about both factors in India is in line with the ground realities and give a preliminary 

understanding about the extent of their impact on employment. 

 

AUTOMATION, MGNREGA and EMPLOYMENT: A MODEL 

In this section, we explain and define the model used for the regression analysis. The model uses 

a panel data set of 35 states and union territories for two years and analyses the average changes 

in WPR between 2004 and 2014. The regression analysis, which is a basic OLS regression 

(appendix, is run on 27 sectors of the Indian economy across all 35 states and union territories of 

India and uses micro-level data obtained from IPUMS International. Some important 

characteristics of the Indian Economy, as of 2014, is a low unemployment rate of 3.4%, a GDP 

growth rate of 7.4%. Over 80% of the population lives in rural areas, which is the target area for 

MGNREGA. Each state has a distinct economy of its own i.e. the dominant industry varies by state 

(appendix 8). 
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GDP growth (Data.worldbank.org, 2019)         Unemployment rate (Data.worldbank.org, 2019) 

In the economy, we assume that changes in employment is the result of the impact of 

automation, MGNREGA and population distribution across the 35 states and union territories in 

India. This is a very preliminary model, the purpose of which is to provide a basic understanding 

of the impact of these factors in isolation and in sync. The model framework broadly follows as 

below: 

WPR S, T= β0 + β1 Automation Index S, T + β2 MGNREGA S, T + β3 X S, T+ β4 Year 

WPR S= ƒ (Automation S, MGNREGA S, X S, t) 

I. WPR stands for Worker to Population ratio which, in this model, is defined as the number 

of employed persons per 1000 persons in the population. It is derived as seen in appendix 

1.5.  The total population by state has been taken from the Census 2001 and 2011 data 

run by the Indian government. The population for 2004 and 2014 has been estimated 

based on the average growth rate between 2001 and 2011. The number of employed 

have been taken from IPUMS. This variable is the dependant variable in the regression.  

II. India, a middle-income country, lacks a reliable measure of robots in each of the 27 

sectors explored in this paper++. This paper utilizes the data for robotization in the USA 

for these 27 sectors as a proxy to create a robot index. The index will be used to 

approximate the impact that robots would have had on employment in India under the 

assumption that the robotization in India is following similar, if not the same, pattern as 

the USA. Even if said assumption is voided, the index helps us identify the most vulnerable 
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states and industries to automation. This is vital to policy formulation considering reports 

from the International Federation of Robotics, which shows a rapid growth in the robots 

purchased starting 2009 and predicts faster growth in the coming years. The formula used 

to calculate the index is provided in appendix 1.6. The industry-wise breakdown of 

employment for both India and USA is taken from IPUMS International while the data for 

robots in the USA is taken from Acemoglu and Restrepo (2017: Table A1). Thus, the robots 

referred to in this regression are industrial robots (defined as in section 1.III.a in the 

literature review).  The result coefficient can either be positive or negative but is expected 

to be very small as in line with the studies discussed above. The β1 here is interpreted as 

the estimated change in employment for an increase in industrial robots per million 

workers in India. 

III. To analyse the variable MGNREGA, a data set is constructed wherein the phased 

implementation of the scheme is used to create a weighted measure between 0 to 1 

which is analysed to estimate the impact of the scheme on a state before and after the 

implementation of the scheme. The program began implementation on the 2nd of 

February 2006 and is analysed till the 2nd of February 2014 (eight years). Our measure for 

the 35 states and union territories is calculated as in appendix 1.7. The data for the 

duration of employment for each district is taken from Nrega.nic.in (2019). The coefficient 

is expected to be positive i.e. it is expected that the jobs scheme has had a positive effect 

on employment. The β2 is interpreted as the impact of MGNREGA on a state’s 

employment in 2014 compared to if the state did not implement the scheme.  

IV. The variable X is the population of the state which is used as a control variable in the 

regression. The purpose of the variable is to provide a distribution of population by state 

and industry to properly understand how automation has affected each state and its 

employment. This is particularly important as each state in India has a varied economy 

and are characterised by different industries. So, the population of state with an industry 

that is highly susceptible to automation will be affected quite differently compared to 

other states. The data for population by state is taken from the Census 2001 and 2011 for 

India (appendix 2, 6). The coefficient is expected to be positive i.e. an increase in 
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population results in a general increase in employment. The β3 estimates the impact on 

employment based on the change in population distribution across states. 

V. The final variable Year is a dummy variable accounting for the year in question. For 2004, 

the variable is 0 and for 2014, the variable is 1. This is an important variable as the value 

of all MGNREGA inputs are 0 in 2004 and hence, the coefficient for 2004 and 2014 would 

vary. 

++the only source of exhaustive sector data available for robots in India is from the International Federation of Robots, but the data is too expensive to access for the 

purpose of this paper. 

 

Results and Analysis 

In this section, the results of the regression analysis will be presented first. The first set of results 

will be without the control variable of population, which will be included in the second result. 

This is done to provide an analysis of the impact of MGNREGA and automation have on 

employment, ceteris paribus. Each variable’s regression coefficient will then be analysed and 

explained with the purpose of providing the possible reasons for the results. It is to be noted that 

all P value references are taken regarding the P value for the 95th percentile confidence interval. 

1. Automation 

In a regression with just robots and employment, the results show that, ceteris paribus, for 

every 1% increase in robots per million workers, there is almost a 0.47% rise in employment. 

This result has a high significance at the 99% confidence interval (appendix 1.1). When other 

variables of MGNREGA and the dummy variable year is included, the regression results 

indicate that, ceteris paribus, for a 1% increase in robots per million workers, there is a 

likelihood of an average 0.16% fall in employment across all Indian states (appendix 1.3).  

When a further control variable of population distribution across the 27 sectors and states is 

included, the average fall in employment is likely to be on average 0.14%, ceteris paribus 

(appendix 1.4). Both these results cannot be stated with certainty due to the high p-value 

indicating a low significance. A likely reason for the high p-values in the latter two can be 

attributed to the low number of observations in the regression. But it can be observed that 
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the result shows that the impact of robots on employment is very low, which is in line with 

the empirical studies by Acemoglu and Autor. This can also be inferred in the scatterplot in 

figure 1, where it can be observed that, generally, robots do not affect employment.  It must 

be noted that this result is not for a real-time analysis of India’s robot-employment relation, 

as we use data from the USA to create an index for the regression. Nonetheless, this result 

provides us with an understanding of the potential impact that robots may have on 

employment in the future, when robot density in India begins to match those of the USA. 

 

      Figure 1 

2. MGNREGA 

The construction of the data set for the MGNREGA variable gives us an understanding of the 

impact of the scheme on a state’s employment relative to if the state had not implemented 

it. When MGNREGA is regressed on employment in isolation, the result estimates, ceteris 

paribus, an average 59% rise in employment in a state that has implemented the scheme 

relative to if the state did not. This is a significant result at the 95% confidence interval with a 

low p-value (appendix 1.2). Once the robots and dummy variable of year is introduced, the 

result estimates, ceteris paribus, an average 14% rise in employment in a MGNREGA state 

relative to a non-MGNREGA state (appendix 1.3).  A further introduction of control variable 

population distribution reduced the rise in employment to an average of 13% in a MGNREGA 
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state relative to a non-MGNREGA state, ceteris paribus (appendix 1.4).  The latter two results 

are not significant and have a high p-value, but like the last section, it can be attributed to the 

low number of observations. The general trend observed is that MGNREGA has had a positive 

effect on employment across all Indian states and so it can be concluded that the scheme is 

succeeding in bringing more people into the workforce. 

 

 

3. Population distribution 

The coefficient for population density estimates that, ceteris paribus, for a 1% rise in 

population distribution, there is an average 0.34% fall in employment (appendix 1.4). This 

means that the rate of job creation in the economy is being outpaced by the population 

growth rate, despite positive effects of MGNREGA. This can be attributed to the earlier 

mentions and trends of jobless growth as the Indian economy has grown at an average rate 

of over 8% between 2004 and 2014. More analysis must be done to understand the underlying 

causes of jobless growth in India, especially as this result accounts for the impact of 

automation. It can be argued that robots have negative spill-over effects that could be the 

reason for this trend in jobless growth, but more in-depth empirical analysis must be 

performed to be certain. 
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Conclusion 

Automation is poised to become an integral part of the world’s economic order. From 

autonomous vehicles to artificial intelligence, it is reshaping the way humans do their everyday 

activities. Although there is concern that this will be accompanied by mass unemployment, there 

is little to no empirical evidence pointing to such. The regression analysis in this paper shows that 

the impact is very small despite the small number of factors considered. This result is in-line with 

empirical studies conducted elsewhere in the world and mentioned earlier in this paper. 

Nonetheless, trends of increasing unemployment are common across the developing world. This 

paper analyses one of the prominently backed solutions to the issue, a JGS. It analyses the 

MGNREGA, the largest JGS program in the world run by India and finds that the scheme has 

contributed positively to employment trends in the country. 

The results in this paper are not statistically significant when analysed together, potentially due 

to the small number of observations in our data set. Nonetheless, it provides us with the kind of 

impact these factors can have on the labour market and facilitates a solid basis for further 

research on this subject. 
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Appendix of descriptions and explanations 

Appendix A 

As per the definition of the Internal Federation of Robotics, industrial robots are fully 

autonomous machines that do not need a human operator and that can be programmed to 

perform several manual tasks (Ifr.org, n.d.).  

Appendix B 

The Venus Project proposes a system in which automation and technology would be intelligently 

integrated into an overall holistic socio-economic design where the primary function would be to 

maximize the quality of life rather than profits. The people working on it believe that mass 

technological unemployment is inevitable, but instead of being a problem, it will provide society 

with a new approach to work and income (The Venus Project, 2019). 

Appendix C 

In this point, a brief remark is needed. In Keynes view, prices are sticky, i.e., they adjust gradually. 

That idea alone, which is empirically validated (and intuitively sensible), justifies why this 

mechanism of adjustment is not valid. 

Appendix D 

Relative unemployment, here, is used to explain that although the percentage of unemployment 

may be low, the absolute numbers of unemployment is increasing. This is true of both developed 

and developing nations across the world (Monaghan, 2019). 

Appendix E 

TFP also has significant limitations as a measure of technological progress It is ultimately a 

regression residual and has an unspecified relationship to any specific technological innovation. 

Further, estimates of TFP may be confounded with business cycle effects, industry trends, and 

cross-industry differences in cyclical sensitivity (Basu and Fernald, 2001).  

Appendix F 

It must be noted that a minimum wage, especially in developing countries, is set with a goal of 

ensuring better worker protection while ensuring that it does not result in inflation. A JGS, in 

theory, is set up in a way that this minimum wage does not disincentivize job-search by the 

unemployed worker as the jobs provided are supposed to be temporary in nature. 
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Appendix G 

Another criticism is that this may cause wages that are higher than the minimum wage to rise 

even further. This is untrue as the minimum wage, especially in developing nations where JGS is 

likely to be implemented, would be just enough to ensure that the worker is able to afford an 

extremely basic survival. Thus, as is intuitive, any wage that is above the minimum wage would 

be enough for workers to join the private sector workforce. Also, as the nature of the jobs in a 

JGS is supposed to be temporary, unskilled manual labor, there is an incentive to move towards 

a more better paying, secure job, usually found in the private sector.  

Appendix of results and data 

Appendix 1: Regression results and formulae used 

1.1 
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1.2

 

1.3 
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1.4 

 

1.5 

WPR= (Number of employed/Total population) *1000 (see appendix 2, 6 and 7).  

The subscripts S and T stand for state and year respectively. 

1.6 

Robot Index per million workers in India = 1,000,000* ∑ .35
s=1 ∑ .27

i=1 (Number of employed I, S/Total 

Workers S) *(Robots per 1000 in USA I, T/ Number of employed in USA I, T) (see appendix  2, 3, 4, 

8).  

The subscript I stands for industry/sector. 

1.7 

MGNREGA= ∑ .35
i=1  (Number of districts of state I in phase J * Duration of J) (appendix 2, 5). 

 J stands for the phase of implementation and the duration is the number of months that J 

phase has run till 2nd February 2014. 

Appendix 2 
Data set for regression analysis 
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Appendix 3 
US industry breakdown of employment for 2005 and 2015 (IPUMS International) 

 

Appendix 4 
Robots per 1000 workers in the US by industry (Acemoglu and Restrepo, 2017) 
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Appendix 5 

MGNREGA implementation by phase (Nrega.nic.in. ,2019).  
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Appendix 6 

Indian Population (Censusindia.gov.in) *Note: 2004 and 2014 estimated based on average 

growth between 2001 and 2011. 
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Appendix 7 

Employment by state India (IPUMS International) 

 

 

Appendix 8 

Employment by state and industry in India 2004 (IPUMS International) 
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Appendix 9 

Industry Codes (industry unrecoded variable codes) (IPUMS International) 

a) USA 
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b) India 
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