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Abstract
This article reviews the international evidence on the impact of automation
on employment and interprets the Indian experience in light of such evidence.
It argues that the apocalyptic notion that one faces large-scale technological
unemployment either in India or globally is exaggerated. On the other hand, the
romantic notion that new technology–especially in the form of on-line work–
will create a new era of prosperity in India driven by digitally-enabled microentrepreneurs is unlikely to materialize. This does not mean that new employment
opportunities created by digital platforms should be shunned. They should be
carefully nurtured by novel regulatory frameworks that seek to improve wages
and working conditions for the growing community of online workers in India.
This should be complemented by adequate investments in digital infrastructure.
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Introduction
There is a sizeable literature that has emerged in recent years on the impact of
automation on jobs and livelihoods. This is being ushered by new technology that
manifests itself in various forms. Salient examples include robotics, artificial
intelligence and the rise of digital platforms that facilitate independent work
across national borders. Scholars, yearning to attach a suitable epithet to these
epochal developments, have come up with a variety of terms. Some call it “industry 4.0,” others the “new globalization” and yet others “the machine age.” A significant part of the literature pertaining to this epoch has focused on estimating
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and assessing the technical feasibility of automating activities and tasks that are
currently being performed by people. Notable examples of such assessments
include Frey and Osborne (2013), McKinsey Global Institute (2017) and The
World Bank (2016). These exercises usually find that a large proportion of work—
ranging across routine and cognitive tasks—currently undertaken by people can,
at least in principle, be automated. Both developed and developing countries,
including India and other South Asian countries, are vulnerable to automation.
Evidence of this nature fuels “automation anxiety” and thus prompts one to ask,
Is India and other countries in a similar situation facing the threat of large-scale
technological employment?
The answer, at least based on first principles, is not obvious.1 The diffusion of
technology alters relative prices in both product and factor markets that engender
two competing effects on employment. On the one hand, the substitution of labour
by machines leads to job destruction. On the other hand, this “substitution effect”
can be more than offset by an “income effect” in which widespread use of
technology reduces production costs and prices, raises real income, causes the
demand for other goods and services to increase and thus stimulates the creation
of new occupations and industries. The direct employment impact of technical
progress can also take multiple forms: it can be neutral with respect to use of
labour, augment the use of labour with complementary skills or directly substitute
workers. The available evidence suggests ground for optimism with “… one
additional technology job (creating) around five new jobs in the … non-tradable
sector” (Frey & Rahbari, 2017, p. 17).
It should also be noted that the mere possibility of labour-displacing automation does not mean that automation will actually take place. There are inevitably
economic, societal, legal and regulatory constraints that can create long lags
between the availability of modern technology and its adoption and diffusion.
One estimate suggests that it might take many “decades” before automation
becomes a global force and that too is subject to “significant uncertainty”
(McKinsey Global Institute, 2017, p. 13).
Perhaps one of the most noted cases of robust optimism concerning the impact
of new technology on the future of work is the recent work of Sundarajan (2016,
2017). He argues that any loss of formal employment will be offset by the rise of
millions of micro-entrepreneurs who will be empowered by digitally enabled
technology. In this framework, India is particularly well suited to such transition
to new forms of work because it has displayed distinct competitive advantage in
the adoption and diffusion of digital technology. Is this really the case? This
research note offers a critical appraisal.

Impact of Automation on Employment: International
Evidence and Its Implications
The notion of “automation anxiety” that lies at the root of an apocalyptic vision
that machines will destroy millions of jobs is neatly captured by Figure 1. As
shown, the most populous developing countries—China, ASEAN-5, India—have
a higher risk of joblessness due to automation (57–69%) than either the “rest of
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the world” (50%) or the Organization for Economic Cooperation and Development
(OECD) countries (57%).
Yet, one should exercise caution in interpreting these numbers. The statistics
merely show that it is, in principle, possible for a significant proportion of current
work undertaken by people to be replaced by machines. Hence, the estimates
reveal theoretical possibilities, not actual outcomes.
One should also emphasize that in developing countries in general and South
Asia in particular, the challenge is not too much use of modern technology but too
little use of it.2 In the specific case of India, as the World Bank Enterprise Survey
(2014) shows, a very small number of small Indian firms (less than 4%) had
licensed foreign technology compared with 20.5 per cent for larger firms with 100
or more workers. This constrains their capacity to be productive and to expand
their business operations.3
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Figure 1. Percentage of Work at Risk of Automation
Source: Adapted from BCG and CII (2017, p. 38, Table 1).
Notes: These estimates were pooled from multiple studies: McKinsey Global Institute (MGI), Frey
and Osborne, ILO and CITI GPS and Oxford Martin School. Work is defined in different
ways in different studies. In some cases, it is the share of tasks (MGI); in some cases it is the
share of employment (ILO, Frey and Osborne); and in others, it is the proportion of jobs
(The World Bank). The estimates for India and China are averages of a range of estimates
(52–69% for India; 51–77% for China). All original sources as cited in BCG and CII.

Even in the modern manufacturing sector, the use of technology most closely
associated with “industry 4.0,” namely robots, is rather modest in India, especially when judged from an international perspective. Global statistics suggest
that two industries, automobiles and electronical/electronics, account for 66 per
cent of the global supply of industrial robots.4 Furthermore, only five countries in
the world (China, the Republic of Korea, Japan, the United States and Germany)
account for 74 per cent of the total sales volume of industrial robots worldwide.
In 2016, the latest year for which data are available, India accounted for only 0.9
per cent of the global supply of industrial robots. This is expected to rise to 1.5 per
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cent by 2020. These tiny numbers are unlikely to engender large-scale employment displacement through automation even in the modern manufacturing sector
in India. This reflects the nature and structure of Indian manufacturing and, therefore, the demand for the use of industrial robots in production processes. For
example, while in terms of absolute numbers, the Indian automobile industry is
one of the largest in the world, 79 per cent of the production is actually dominated
by two-wheelers that require the use of fairly standard labour technology. The
automobile industry employs less than 4 per cent of the workforce.
It seems that one should move away from apocalyptic notions of large-scale
technological unemployment in an Indian and South Asian context and focus
instead on the ways in which modern technology can be harnessed to create new
and productive employment opportunities. Does the rise of digitally enabled independent work that characterizes the “sharing economy” hold promise? Are there
ways in which the adoption and diffusion of modern technology can fortify the
living standards of the poor and the vulnerable? The next section offers some
pertinent reflections.

Harnessing Modern Technology to Create New
Employment Opportunities: Implications for India
About 20 years ago, Malone and Laubacher (1998, p. 146) reflected on the “dawn
of the e-lance economy.” They drew attention to “… electronically connected …
e-lancers” who then “… join together into fluid and temporary networks to produce and sell goods and services.” At the time the article was written, Internet
connectivity was rather low—around 90 million people worldwide. Malone and
Laubacher (1998) speculated that the “e-lancers” would accelerate in growth and
size and might even become the norm with the greater spread of Internet
connectivity.
Since then, more than 53 per cent of the of the world’s population (around
4 billion people) are connected to the Internet, although there is a persistent digital
divide.5 The “e-lance” community has certainly expanded. Not surprisingly, a
sizeable literature has grown up trying to understand this relatively new form of
work and employment. There are various terms used to describe this evolving
feature of the labour market: the “sharing economy,” the “gig economy,” the
“platform economy,” “digitally enabled independent work,” “digital labour” and
“online labour.” In the discussion that follows, these terms will be used
interchangeably.
Sundarajan (2016, 2017) is probably among the most influential scholars making the case that the “sharing economy” propelled by a community of “microentrepreneurs” and working through digital platforms has transformed—and will
continue to transform—the world of work as we know it. He even suggests that
one might be witnessing the “end of (formal) employment.”
One can readily think of iconic examples of the digital economy that “commercialize” personal assets, whether they pertain to transportation (Uber),
short-term accommodation (Airbnb), buying and selling of goods (Amazon) or
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freelance labour platforms (Upwork). The absolute numbers are impressive.
Airbnb, for example, has more than 2 million users; Upwork has 12 million registered freelancers.6
Sundarajan (2017, p. 10) argues that the “sharing economy” holds a great deal
of promise for countries such as India where “full-time institutional employment
is not yet dominant and traditional economic institutions vary in effectiveness.”
In such situations, economic exchange through credible and reputable digital platforms can “stimulate a self-employed and entrepreneurial population … and
raise… living standards.”
There are, it appears, governments in the developing world that have embraced
digital labour as an innovative strategy of employment creation. Graham, Hjorth,
and Lehdonvirta (2017, p. 138) draw attention to the case of Malaysia where the
government intends to “… enable the bottom 40 per cent income earners to leverage microwork and online freelancing for sustaining a living.” In the case of India,
the government is on record stating that it would like to cultivate a community of
“job creators” rather than “job seekers.”7
At first glance, India seems well placed to reap the potential dividends from the
employment of digital labour. There has been impressive growth in both Internet
connectivity and mobile phone usage, including smartphones—see Figures 2 and
3. India has become the world’s largest supplier of “online labour” based on an
“online labour index” (OLI) created by the Oxford Internet Institute.8
As the creator of the OLI concludes:
The largest overall supplier of online labour according to the data is the traditional outsourcing destination India, which is home to 24 percent of the workers observed. India
is followed by Bangladesh (16%) and United States (12%). Pakistan is also among the
top four countries in terms of OLI.

Different countries’ workers focus on different occupations. The software development and technology category is dominated by workers from the Indian subcontinent, who command a 55 per cent market share.9
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Figure 2. India—Share of the Internet Users
Source: Retrieved from https://knoema.com/, drawing on national and international sources.

6

100.0

87.0
78.1
74.5
73.2 70.8
69.9
62.4

90.0
80.0
per 100 people

70.0

60.0
50.0
40.0
30.0

44.1
29.5

20.2
14.5
8.0
10.0
3.14.7
0.00.00.00.00.00.00.00.00.00.00.00.00.00.00.00.00.00.00.00.00.00.00.0 .0 .0 .1 .1 .2 .3 .6 1.2
0.0
1960 1970 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016
20.0

Figure 3: India, Mobile Phone Cellular Subscriptions (number of inhabitants per 100
people)
Source: Retrieved from https://knoema.com/,drawing on national and international sources.

There are also success stories from small Indian firms in traditional industries,
such as textiles, expanding rapidly and gaining access to the lucrative US market
through the use of established digital platforms, most notably Amazon.10 This was
the outcome of an aggressive outreach programme by Amazon that has now led to
the signing of 27,000 Indian vendors.
Despite the fact that India is the largest supplier of online labour, and despite
some success stories, one should be wary of the hype surrounding the “gig” economy and the hope invested in it as an important vehicle for employment creation
in developing countries. There is much that needs to be known. As Healy,
Nicholson, and Pekarek (2017, p. 243) point out: “The quantity of popular commentary and speculation vastly exceeds the quality and depth of the evidentiary
base …” (Healy et al., 2017).
Some studies that have evaluated the market for digital labour in selected
developing countries based on surveys of online workers and transactions in leading online platforms find a mixed picture. There are, on the one hand, “… important and tangible benefits for a range of workers, (but) there are also a range of
risks and costs that unduly affect the livelihoods of digital works” (Graham et al.,
2017).
Such circumspect observations are complemented by an OECD study. It concludes that:
(Much) work in the platform economy is carried out in small units and irregularly.
Platform workers may therefore have multiple jobs, work long hours and under high
stress … In addition, such work frequently has no social security coverage, can be
terminated at will, and wages are low due to a high level of competition. While platform work has created many opportunities for workers in emerging economies, it has
also risked engendering a “race to the bottom” in both pay and working conditions.
Moreover, it is likely that a great deal of work remains undeclared, fomenting the informal economy.11
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A recent study of the US labour market systematically examines wage differentials among “virtual” workers and workers located in physical workplaces with
comparable tasks and occupations by drawing on US labour statistics. The author
finds that “virtual” workers consistently earn less than workers in physical workplaces in comparable tasks and occupations.12 This seems to go against the conclusion of Sundarajan (2017) that digital workers in the United States are better
compensated than regular workers probably because the author relied on anecdotal evidence as a reviewer of his work has pointed out.13
Returning to the case of India, the size of digital labour is probably rather small
relative to the vast size of the labour force. Not much is known about wages and
working conditions. What is also not known with any degree of reliability is the
extent to which the gig economy is a primary or supplementary source of income
and as a way of making a transition to the formal labour market.14
Media reports do not seem to paint a positive picture of the conditions faced by
some types of workers that form part of this new wave of “micro-entrepreneurs.”
Consider, for example, the case of the 900,000 “driver-partners” for Uber and Ola
in India.15 For Uber in particular India has turned out to be the biggest market in
Asia. However, expansion of this kind of business is constrained by the low level
of car ownership in India. Not surprisingly, both Uber and Ola have instituted car
loan programmes for their driver-partners as a means of increasing car ownership
which then can be converted into a commercial asset. However, loan repayments
form a major part of the expenses of maintaining a car. This drives down the
income of Uber and Ola drivers. Discontent has broken out among Uber driverpartners leading to temporary stoppages of the ride-hailing service.16

Conclusion: Some Policy and Regulatory Issues
In conclusion, one should not downplay the tangible benefits that flow from the
evolution of new work opportunities enabled by digital technology. It does however suggest the need to engage more critically with the future of the platform
economy and the way it will shape the world of work.
To start with, systematic evaluations of wages and working conditions in such
non-standard forms of employment are required. This will enable policymakers
and regulatory authorities to devise appropriate policy interventions, such as
amending labour laws to cover wages and working conditions in the platform
economy. The challenge is to reduce the incidence of precarious work in the digital economy while preserving the benefits that flow to consumers in the form of
lower prices and wider options.
In the specific case of India, and South Asia in general, there is the additional
challenge of investing adequately in digital infrastructure. Expanding the domain
of the digital economy will inevitably be constrained by poor and inadequate
infrastructure. Despite phenomenal growth, Internet connectivity is low in India,
reaching 26 per cent of the population vis-à-vis 43 per cent of the population in
the developing world. Both the government, through its public investment and
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outreach programmes, and the private sector have a role to play in improving
Internet connectivity and digital literacy.
A promising example of the complementary role that can be played by the
private sector is “Internet Saathi” which is the product of a partnership between
Google and Tata Trust. The programme started last year with the aim of:
building thousands of female trainers in rural India who ply dusty roads on retrofitted
bicycles, go from village to village and train women in how to use smartphones and
the Internet. Currently, over 2.5 million women in 60,000 villages across 10 states have
been trained by 18,000 Saathis17

How successful and durable this programme is going to be remains to be seen.
At this stage, the biggest hindrance is insufficient Internet connectivity which
underlies the need for government intervention.
Finally, one should focus on the broader question of how electronic technology
can stimulate other activities that have the potential to reach the poor and the
vulnerable. A good example is financial inclusion which seeks to bring the
unbanked—typically low-income groups—into the formal financial system at
reasonable cost. Current evaluations suggest that financial inclusion is well
correlated with growth and employment while acting as a vehicle for reducing
particular forms of informality, such as purely cash-based transactions.
As is well known, mobile phone banking, pioneered in Kenya, has become an
important element of digital financial inclusion. Mobile phone text messages enable the conduct of banking transactions. India is well placed to further the goal of
financial inclusion through digital means, given that mobile phone ownership is
widespread (87% coverage). This, together with the government’s current emphasis on “digital India,” has created a conducive environment for further promotion
of digital financial inclusion. Currently, between less than 3 per cent of the Indian
population have a mobile account and just about 1 per cent use the Internet for
financial transactions. Hence, there is huge scope for improvement in this sphere.18
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Notes
1.
2.
3.
4.

This discussion draws on Islam (2015).
This discussion draws on Verick (2017).
Retrieved from http://www.enterprisesurveys.org/data/exploreeconomies/2014/india
Executive Summary, International Federation of Robotics, https://ifr.org/downloads/
press/Executive_Summary_WR_2017_Industrial_Robots.pdf
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5. Retrieved from http://www.itu.int/en/ITU-D/Statistics/Documents/facts/ICTFactsFigures2017.pdf
6. All figures cited here are from Sundarajan (2017).
7. Retrieved from https://www.livemint.com/Politics/Ea1eidOU5hJTYVqyc1JU0J/Govtwants-to-create-job-creators-not-job-seekers-Narendra.html
8. Retrieved from http://ilabour.oii.ox.ac.uk/online-labour-index/
9. Retrieved from http://ilabour.oii.ox.ac.uk/where-are-online-workers-located-theinternational-division-of-digital-gig-work/
10. Retrieved from New York Times, https://www.nytimes.com/2017/11/26/technology/
amazon-india-merchants.html?emc=edit_mbau_20171127&nl=&nlid=73601048
&te=1&_r=0
11. OECD (2017, p. 14), Graham et al. (2017) note that most of the respondents in their
survey did not pay taxes.
12. Dunn (2017). A New York Times report highlights the negative consequences of the
ride-share services on wages and working conditions of taxi drivers, https://www.
nytimes.com/2018/08/09/nyregion/uber-nyc-vote-drivers-ride-sharing.html
13. See Weiner (2016).
14. A study in the United States suggests that more than 80 per cent of Uber drivers use
this role to supplement their incomes. See Hal and Krueger (2015).
15. Retrieved from https://www.statista.com/statistics/690856/number-of-ola-and-uberdrivers-in-india/
16. Retrieved from https://www.ft.com/content/12bf0cce-0d99-11e7-a88c-50ba212dce4d
17. Retrieved from https://economictimes.indiatimes.com/magazines/brand-equity/is-googleand-tata-trusts-internet-saathi-program-working-lets-find-out/articleshow/57511909.cms
18 Retrieved from http://datatopics.worldbank.org/financialinclusion/country/india

References
BCG and CII. (2017). India: Growth and jobs in the new globalization. New Delhi.
Dunn, M. (2017) Digital work: New opportunities or lost wages? American Journal of
Management, 17(4), 10–27.
Frey, C. B., & Osborne, M. A. The future of employment: How susceptible are jobs to computerisation. Oxford Martin School. Retrieved from https://www.oxfordmartin.ox.ac.
uk/downloads/academic/The_Future_of_Employment.pdf.
Frey, C. B., & Rahbari, E. (2017). Do labor-saving technologies spell the death of jobs in
the developing world? In L. Chandy (Ed.), The future of work in the developing world
(pp. 12–20). Washington, DC: Brookings.
Graham, M., Hjorth, I., & Lehdonvirta, V. (2017). Digital labour and development: Impacts
of global digital labour platforms and the gig economy on worker livelihoods. Transfer,
23(20), 135–162.
Hal, J., & Krueger, A. (2015). An analysis of the labour market for Uber’s driver-partners
in the United States (Industrial Relations Section, Princeton University Working Paper
No. 587). New Haven.
Healy, J., Nicholson, D., & Pekarek, A. (2017). Should we take the gig economy seriously?
Labour & Industry, 27(3), 232–248.
Islam, I. (2015). Technology and the future of work in advanced economies. Social
Europe. Retrieved from https://www.socialeurope.eu/technology-and-the-future-of-workin-advanced-economies
Malone, T. W., & Laubacher R. L. (1998). The dawn of the e-lance economy. Harvard
Business Review, 76(5), 144–152.

10
Mckinsey Global institute. (2017). A future that works: Automation, employment and productivity. Retrieved from https://www.mckinsey.com/global-themes/digital-disruption/
harnessing-automation-for-a-future-that-works
OECD. (2017, February 15–17). Future of work and skills. Paper presented at the 2nd
Meeting of the G20 Employment Working Group, Hamburg.
Sundarajan, A. (2016). The sharing economy: The end of employment and the rise of
crowd-based capitalism. Cambridge, MA: MIT Press.
———. (2017). The future of work: The digital economy will sharply erode the traditional
employer-employee relationship. Finance & Development, 54, 7–11.
The World Bank. (2016). Digital dividends. Washington, DC: Author.
Verick, S. (2017). Should developing countries fear the impact of automation on jobs?
East Asia Forum. Retrieved from http://www.eastasiaforum.org/2017/11/13/shoulddeveloping-countries-fear-the-impact-of-automation-on-jobs/
Weiner, J. M. (2016). Yours and mine. Finance & Development. Retrieved from https://
www.imf.org/external/pubs/ft/fandd/2016/06/pdf/book3.pdf
World Bank Enterprise Survey. (2014). Retrieved from http://www.enterprisesurveys.org/
data/exploreeconomies/2014/india

