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Summary 
 

Context 
 
Technology has transformative effects on not only production process and distribution but also the future of work. 
Recent studies also suggest that ongoing digital transformation will disrupt the existing structure of the economy 
and patterns of work. The Indian economy is also in the thick of this transition. Concerns are being raised in various 
forums about the future of work in India, under emerging digital technologies, with its level of economic 
development, labour market structure and degree of digital penetration. This paper examines how the progress of 
digital technology is transforming the world of work and labour market institutions in India. This has been analysed 
in the context of changes in the labour markets in the wake of liberalisation of the economy initiated from the 
1990s, which also coincides with the high-growth period.  
 

Key findings 
 
India’s growth trajectory and labour market analysis show that high growth has not resulted in decent job creation 
– the last two decades have been called a period of ‘jobless growth’. The Indian labour market is characterised by a 
low and declining female participation rate, particularly in rural areas. Most of the jobs created are of an informal 
nature, which is marked by low income and job insecurity. The result is increasing informalisation of the workforce 
and growing inequality in the labour market.  
 
The bulk of the labour force is still engaged in low productive agricultural activity, with low employment in 
manufacturing and other modern services such as IT (information technology), electronics, other business and 
financial services. The manufacturing sector has lagged behind without adequate absorption of the low-skilled 
surplus labour force and India’s growth has been led by the service sector. Instead, construction has been acting as 
the refugee for surplus labour from agriculture and is characterised by a high degree of labour casualisation along 
with precarious conditions of work.  
 
Self-employment is the dominant category of employment. Its share has remained almost stable at around 50% 
during the last two decades. Although the regular employment share has been continuously rising since the 1990s, 
and more particularly in recent years, a large proportion of workers are still engaged in informal employment. 
Informalisation in the labour market is not restricted to the informal sector only but is also widespread within formal 
sectors with a rise in flexible and contract jobs without any social security benefits. Labour market segmentation 
across location, gender and social groups restricts access to decent employment opportunities and relegates the 
socially disadvantaged groups into poor quality jobs with limited mobility.  
 
Digital technologies tend to transform work patterns rapidly, destroy certain jobs and create new ones. The World 
Bank (2019) has projected that the proportion of jobs threatened by automation would be 69% in India. The skill 
classification of workers through occupational distribution shows that high-skilled and medium-skilled workers 
constitute only 16% of total workers, while the bulk of the workers (84%) are engaged in manual or routine task-
based, unskilled and low-skilled occupations. There is evidence of increasing involvement of people in high-skilled 
occupations and decline in manual or routine task-based occupations in recent years. Overall, there has been a rise 
in skilled jobs and hollowing out of unskilled occupations. This confirms that automation is replacing manual or 
routine task-based jobs, although at a slow pace. 
 
It is argued that the key factors influencing the level of automation are the cost of technological up-gradation and 
the relative cost of capital-intensive industries or labour-intensive industries. In agriculture and construction, almost 
all the workers (86%) fall into low-skilled and unskilled categories and most of them work as either self-employed 
or casual workers. The pace of adoption of new technologies in both these sectors would be slow, as seen in the 
analysis of a marginal increase in skilled jobs due to both high demand of less skilled workers and availability of 
low-cost surplus labour in the country.  
 
Conversely, the manufacturing sector, particularly organised enterprises, have high automation potential. However, 
a large number of manufacturing enterprises fall under the micro and small-scale category in India. These enterprises 
have limited access to financial capital, infrastructure and requisite skills to implement automation. They rely heavily 
on manual labour and unskilled or semi-skilled labour for their operations. Therefore, the cost of switching from 
manual labour to new machines for such unorganised micro and small enterprises is likely to be expensive and slow. 
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Within the service sector, automation potential is high in more productive sectors, such as information technology, 
communications, financial and business services.  

 
There is evidence of increasing use of robots in large, organised manufacturing enterprises. The use of cobot, mobile 
cobot and other automotive devices (that support and relieve humans of their excess work) in medium and some 
small manufacturing and services enterprises is also on the rise. Overall, automation is gaining popularity in capital-
intensive sectors, and also expanding in labour-intensive manufacturing, albeit at a slower pace. 
 
The new emerging platform and gig work are creating largely temporary and non-standard work systems, based on 
a short-term relationship between workers and companies. In addition, these sectors are creating new economic 
opportunities for unemployed youths who are entering the labour market for the first time. However, these platform 
workers lack access to formal social protection mechanisms which effectively reproduces informality and can further 
deteriorate the working conditions. 
 

Way forward and areas of future research 
 
Only a quarter of existing workers have higher secondary level education and about one-tenth of them are graduates. 
About 30% of India’s youth are neither employed nor in education or training. This is among the highest in the 
world. To leverage these new emerging opportunities, workers need the requisite technical skills, along with 
entrepreneurial and soft skills. The lack of institutions and skills training in course curricula for these new skills at 
present is glaring. Therefore, the skilling and re-skilling of a large pool of workers and youth is a significant challenge 
that needs to be overcome.  
 
The result of COVID-19 and consequent lockdown has been the increased dependence on internet connectivity 
and recognition of platform work, so much so that it is now counted as an essential service. On-demand gig 
economy workers across the world are operating at the frontline, carrying people around and delivering essential 
goods at their doors. Thus, the pandemic has acted as a catalyst for change and fast-tracking of digital technology-
based work which has led to a rise in platform work in India.  
 
For the first time, platform workers and gig workers have become a part of the national labour codes. This is a good 
starting point towards safeguarding decent working conditions. Gig and platform work is going to increase in the 
future and thus proper implementation of new labour codes is crucial. In particular, as per the new codes, gig 
workers as well as platform workers need compulsory online registration on an online portal, and the registration 
should be subject to fulfilment of certain condition in terms of age, number of days worked and possession of 
certain documents to avail the benefits, which may not be fair. In addition, there is a serious need for a proper 
database to devise proper policy, and ensure its implementation and monitoring. This is absent at present, making 
the entire process of providing welfare services rather difficult. 
 
Future technological developments require constant changes in skill composition. The education and skill 
development regime in the country needs to address the issue through skills mapping and processes of re-skilling 
of the labour force. As the various sectors of the economy will be differentially impacted by digitisation and new 
technologies, there is the need for more sectoral research into the uncertainties and vulnerabilities resulting from 
such changes.  
 
There is also a need to further explore the following areas: (i) improvement in labour statistics and inclusion of gig 
and platform workers in national labour force surveys, (ii) reform in labour law regulations and social protection 
policies, (iii) sectoral research on differential impact of technology, and (iv) potential of women’s employment in 
platform or gig work; to better understand the impact of digital technology on the world of work. 
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Introduction 

Technology has transformative effects on not only the production process and distribution but also the future of 
work. The digitisation of the economy is about the increased adoption of new technologies; the production of digital 
goods and services; and about how digital intelligence leads to a paradigm shift in national economies, labour 
markets and business processes. This transformation is associated with the accelerated adoption of novel digital 
technologies with implications for the world of work. New technologies associated with industry 4.0 and the gig 
economy are expected to be a game changer in this regard and generate a plethora of new opportunities in future. 
In the gig economy, the nature of work shifts from long-term to temporary and task-based work. Industry 4.0 
technologies, such as Artificial Intelligence and machine learning, aid in the automation of tasks and hold the key 
to changing the nature and organisation of work. Despite their obvious advantages, they pose several challenges 
and risks to the economy, as well as the employability of people.  
 
Apart from reshaping the world of work, these digital technologies, which have enabled globalisation to spread 
more rapidly than earlier systems, have had a huge impact on inequality. The rise in the adoption of digital 
technologies, such as internet and mobile phones, is altering business models and the labour market structure. The 
platformisation of service work is increasing with new technologies in the shared economy, platform economy and 
gig economy. The relationship between pathways of economic growth and labour and employment situations in a 
country is closely inter-linked with globalisation and technological change. The nature of labour market 
transformation and the changing dynamics between capital and labour ensuing from differential penetration of 
digital technologies in different sectors and processes of work, has implications for the quality and quantity of 
employment generated, and poverty and inequality in an economy. The evolving digital economy has also influenced 
the global digital trade in goods and services that has been growing exponentially.  
 
Developing countries can have a competitive advantage in the global-value chain by adopting these technologies. 
The Indian economy is in the midst of this transition. It is estimated that by 2025, the digital economy will be worth 
USD 1 trillion, contributing to between 18% and 23% of the national income. Recent studies suggest that the 
ongoing digital transformation will disrupt the existing structure of the economy and patterns of work (Arntz et al., 
2016; Autor, 2015; Deming, 2017; McKinsey Global Institute, 2017; World Economic Forum, 2016). Others 
indicate that digital automation contributes to the polarisation of labour markets and hollowing out of middle-skilled 
jobs, with low-skilled jobs at the greatest risk of being lost to such technology-led job displacement (Ganesh, 2018; 
ICRIER, 2017; Mehta, 2018). This will have a huge impact on inequality. The debate so far has focussed more on 
developed or industrial nations with few studies on developing countries, such as India that also suggest similar 
patterns (FICCI, 2017; Team Lease, 2018; ORF, 2018b; Mehta & Awasthi, 2019; ILO, 2018a). 
 
The governments, policymakers, academicians and civil society members are raising concerns about the future of 
work in India, under the emerging digital technologies, with its level of economic development, labour market 
structure and degree of digital penetration. The overall objective of this paper is to examine how the progress of 
digital technology is transforming the world of work and labour market institutions in India. The paper is divided 
into two parts. The first provides an overview of the political economy to trace the growth trajectory and understand 
the shifts in labour market, employment conditions, and the extent of poverty and inequality since 1990s. The 
second part of this paper analyses the development and application of digital technology and their impact on the 
world of work and inequality. 
 
The conceptual framework is critical to understanding the essential underpinnings of the issue. It uses the 
perspective of the inclusive growth approach used by Osmani (2008). This approach has three preconditions for 
growth: whether there is sufficient growth; the employment potential of growth; and the accessibility of the 
employment generated to all sections of society.  
 
To examine the impact of digital technology on the labour market, the skill classification of ILO (2012) and National 
Classification of Occupations (NCO) has been adopted, where workers are classified based on tasks performed and 
skill level: high-, medium-, low-skilled and unskilled. This classification looks at the technical feasibility of 
automating certain tasks in the labour market due to the emergence of digital technology. The first two skill 
categories have specialised tasks while the last two are more mechanised or routine jobs with higher chances of 
automation. Further, to understand emerging digital work, the physical or location applications (apps)-based model 
is used for the analysis (ILO, 2018c). 
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In order to analyse these changes in the post-liberalisation era, the paper examines economic growth and its 
relationship to employment. Accordingly, employment and unemployment surveys (1993-94, 1999-2000, and 2011-
12) and the Periodic Labour Force Survey (2018-19) of National Sample Survey Organisation (NSSO) have been 
used.  
 
To assess the variable impact of automation on employment across sectors, the National Occupation Classification 
(NCO) and National Industrial Classification (NIC) codes are used. In addition, available reports and articles have 
been reviewed to understand the pattern and trend of platform work in the labour market.  

Economic growth and employment dynamics 
 
India initiated a series of steps in the 1990s to liberalise and open up the economy that has contributed to significant 
acceleration of economic growth. While average economic growth had been around 4.5% between 1970 and 1980, 
it increased to around 6% in 1990s and 2000s and to between 8% and 9% between 2000 and 2010. However, the 
growth rate dipped to between 5% and 6% between 2011 and 2019 and plunged further to 4.2% (provisional 
estimates) in the period 2019 to 2020. The GDP (gross domestic product) growth registered a sharp fall in 2020/21 
and became negative, primarily because of the corona-virus pandemic and consequent lockdown that led to 
economic disruption. The severe decline in household savings, investment and capital formation in recent years 
attributed to a significant contraction of industrial outputs, collapsing the service industry with huge job losses. 
However, a notable feature of India’s growth story is its resilience and buoyancy prior to the pandemic-induced 
lockdown. India has been able to withstand both internal and external shocks in a complex global economic 
environment. The high economic growth has resulted in a significant increase in per capita income since the 1990s 
and a decline in absolute poverty. 
 
The growth has had serious implications for labour market dynamics in terms of labour force and workforce 
participation rates, status of employment, the unemployment situation and structure of the economy. Hence, it will 
be useful to analyse the implications of growth for the structure and dynamics of labour market and structural 
transformation, quality of employment and segmentation of the labour market. 
 

Labour force participation  
 
The overall labour force participation rate (LFPR) stands at around 38% which comprised 19% women and 58% 
men in 2018/19. There has been a persistent fall in the LFPR over the last two and half decades. There has also 
been a 5 percentage point decline in LFPR from 43% in 1993/94 to about 38% in 2018/19 (Figure 1). 
 

 
Figure 1: Labour force participation rates (%): 1993-94/2018-19  

 
Source: Computed from unit level data of various NSSO rounds and PLFS 
 
More broadly, the Indian labour market is characterised by low and declining female participation, particularly in 
rural areas. This has been attributed to increasing participation in educational institutions, withdrawal from the 
labour market due to rising household income, lack of employment opportunities for women in rural areas due to 
agrarian distress and also lack of any additional employment opportunity in the non-farm sector (ILER, 2014; 
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Mehrotra & Parida, 2017). An additional factor is the engagement of women in less productive jobs than their male 
counterparts which has exacerbated gender inequality in the labour market. 
 

Employment growth 
 
Employment generation has been one of the principal concerns of development planning in India since its planned 
development in the early 1950s. However, growth of employment has generally been slower than the growth of the 
labour force. While the annual growth of GDP has increased over time, employment has not increased 
correspondingly. Most of the GDP growth was derived from productivity growth instead of employment growth. 
As a result, the employment elasticity of GDP growth declined from 0.4 in the 1990s to 0.2 in the 2000s, and further 
to almost zero or negative in 2018/19. As shown in Table 1, employment grew significantly by 1.01% annually 
between 1993/94 and 1999/2000 (23 million additional jobs) and by 1.41% between 1999/2000 and 2011/12 (73 
million additional jobs), but only marginally (0.4%) during the high growth period of 2004/05 and 2011/12 (24 
million additional jobs).The situation has been termed ‘jobless growth’ by some scholars (ILER, 2014; Ghose, 2016; 
Kannan & Raveendran, 2009). The employment situation further deteriorated with around 1.5 million losses in 
employment between the period 2011/12 and 2018/191. This period has also been termed ‘job loss growth’ (Kannan 
& Raveendran, 2019). 
 
Table 1: Growth of employment (UPSS): 1993-94/2018-19  

Year Rural Urban Total 

Male Female Total Male Female Total Male Female Total 

Compound annual growth rate (in %) 

1993/94-
1999/00 

0.95 0.06 0.63 2.64 0.96 2.30 1.40 0.19 1.01 

1993/94-
2004-05 

1.40 1.54 1.45 3.10 3.30 3.14 1.86 1.81 1.84 

1999/00-
2011/12 

1.35 -0.31 0.81 3.08 3.39 3.14 1.86 0.34 1.41 

2004-05-
2011/12 

1.06 –2.76 –0.22 2.54 1.07 2.23 1.51 –2.04 0.44 

2011/12- 
2019-19 

0.04 -3.06 -0.84 1.70 2.02 1.76 0.58 -1.85 -0.05 

Absolute number (additional/loss) in million 

1993/94-
1999/00 

10.9 0.4 11.3 11.0 1.0 12.0 21.9 1.4 23.3 

1999/00-
2011/12 

34.7 -3.8 30.9 33.2 9.0 42.1 67.9 5.1 73.0 

2011/12-
2018/19 

0.6 -19.8 -19.2 13.6 4.1 17.7 14.2 -15.7 -1.5 

Source: Computed from unit level data of various NSSO rounds and PLFS 
 
Specifically, the decline or slowdown in employment during the last two decades is attributed to reduced rural 
employment and, in particular, female employment. Rural women lost around 3.8 million jobs between 1999/2000 
and 2011/12 and around 20 million between 2011/12 and 2018/19. Conversely, urban employment in absolute 
number has been rising over the years with 12 million additional jobs between 1993/94 and 1999/2000, 42 million 
between 1999/2000 and 2011/12, and about 18 million between 2011/12 and 2018/19 (Table 1). 
 
Several explanations have been given for the slow and declining trend of employment during the last two decades. 
One of the major reasons is the inability of the Indian economy to absorb the additional working-age population 
into the workforce. Second, there has been an increasing trend in enrolment in higher education of those in the 
working-age population (Ghose, 2016; Kannan & Raveendran, 2009). Third, there is declining absorptive capacity 
within the labour force, particularly women, and especially those who are poor and less educated. Finally, the 
agrarian distress in recent times might have led to a reduction in labour hiring primarily due to low wages in rural 
areas, implying non-participation of the younger workforce in wage-labour activities or migration to cities or urban 

                                                      
1 The period of survey was one year in duration, and started from 1 July, ending on 30 June the following year.  
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areas. In addition, the demonetisation and implementation problem in the goods and service tax (GST) in recent 
years has adversely affected employment in the informal sector, where mostly uneducated and less educated people 
have been employed (Kannan & Raveendran, 2019; Himanshu, 2019). 
 
In addition, according to the World Bank (2019), estimates show that India would need to create 8 million jobs 
every year to keep its current employment rate constant. The working-age population (15+ years) is estimated to be 
growing at a rate of about 24 million per year, however all of them do not join the labour force looking for jobs, 
and average labour force participation is close to 40%. It can therefore be assumed that around 9.6 million new 
entrants into the working-age population would be looking for jobs every year. However, the jobs during 1999/2000 
and 2011/12 numbered around 73 million, whereas jobs lost were around 1.5 million during 2011/12/and 2018/19. 
As a result, India’s stock of unemployed, who have been willing to work, has been on the rise continuously.  
 

Unemployment rates 
 
Unemployment rates are reflected in the widening gap between new entrants in the labour market and lack of 
additional employment generation. This has resulted in a rise in unemployment. Similar to most of the developing 
countries, the open unemployment rates have been usually low in India, as a large section of people are compelled 
to participate in the labour market at low earnings or in subsistence activities due to high poverty and vulnerability. 
Unemployment has generally been low at around 2% between 1993/94 and 2011/12, while unemployment rates by 
weekly status were higher (3 to 3.5%), which capture unemployment rates more accurately.  
 
Figure 2: Unemployment rates (%): 1993-94/2018-19 

 
Source: Computed from unit level data of various NSSO rounds and PLFS 
 
However, open unemployment rates between 2011/12 and 2018/19 have shot up to a record high level at 5.8%, 
about 45 years after the first NSS Survey (1972/73) on employment and unemployment was carried out (Figure 2 
above). The unemployment rate by weekly status has also recorded its highest level at 8.6%. The urban 
unemployment rate is much higher than the rural one, while the female unemployment rate is significantly more 
than the male, as can be seen in Table 2 below. There is a very high unemployment rate among the youth, particularly 
among educated youths (secondary and above) and females in urban areas. In addition, a large proportion of women 
are engaged in agriculture and related activities in rural areas – a disguised form of employment – and often they do 
not report themselves as unemployed.  

Table 2: Unemployment rates by location and gender (%): 1993-94/2018-19 

Year Rural Urban Total 

Male Female Person Male Female Person Male Female Person 

1993-94 1.4 0.9 1.2 4.1 6.1 4.5 2.1 1.5 1.9 

1999-00 1.8 1.1 1.5 4.6 5.7 4.8 2.5 1.7 2.3 

2011-12 1.7 1.7 1.7 3 5.2 3.4 2.1 2.4 2.2 

2018-19 5.6 3.5 5.1 7.1 9.9 7.7 6.1 5.2 5.8 

Source: Computed from unit level data of various NSSO rounds and PLFS 
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The youth unemployment rate stood at 18% in 2018/19 with highly educated youth unemployment (36%) 
particularly among educated females in urban areas (49%). This indicates non-creation of additional suitable jobs, 
particularly for highly educated youth in the country. Further, the COVID-19 pandemic has badly affected the 
employment situation. A possible reason for the higher rate of unemployment could be that a higher share of 
educated people is willing to wait and seek better quality employment. Another important reason is the gender bias 
in the labour market, wherein women are often discriminated against due to various social, economic and cultural 
factors. 
 

Structural transformation in the economy and employment: growing asymmetry 
 
Sectoral composition of gross value added (GVA) and employment 
 
The transformation of the economic structure of India has not followed the classical development path with a shift 
from agriculture to manufacturing-led growth followed by the service sector, as experienced by developed nations. 
The economy moved straight from agriculture to service-led growth without an expansion in manufacturing. India’s 
manufacturing sector has underperformed compared to the overall GDP growth in the past decades. As a result, 
the share of manufacturing in India’s GDP has stagnated around 15%. Lack of competitiveness, multiple regulatory 
laws, unfavourable land and labour laws, inadequate connectivity, communication and energy infrastructure, and 
the presence of large micro and small enterprises led to asymmetry of growth in this sector (ILER, 2014). The 
country witnessed a gradual structural shift in output from agriculture to non-agriculture with substantial decline in 
the share of agriculture in the economy, accompanied by only marginal reduction in its share of employment.  

 
Figure 3: Structure of economy (GVA at constant 2011/12 prices): 1993-94/2018-19  

 

Source: Central Statistical Organisation (2019-20) 
 

Figure 4: Structure of employment: 1993-94/2018-19  

 
Source: Computed from unit level data of various NSSO rounds and PLFS 
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This means a significantly faster decline in the agricultural contribution to the economy compared to a much slower 
decline in employment in agriculture over the years. The still high level of employment in the primary sector is 
leading to underemployment (Figure 4).  
 
The share of agriculture in Gross Value Added (GVA) declined from about 34% in 1993/94 to 15% in 2018/19, 
while its share in employment declined from 65% to about 42% during the same period. The industrial sector share 
was 29% to GVA and the employment share was 15% of the workforce in 1993/94. The respective shares were 
31% and 25% in 2018/19. Share of services in GDP increased sharply from 41% to 54% of GVA and its share in 
employment increased from 21% in 1970 to 32% in that time. 
 
It is important to note that there has been some structural transformation in terms of employment during the last 
four decades, with an increase in the share of various sectors. These include construction (from 4.3% in 1999/2000 
to 12.1% in 2018/19), labour intensive manufacturing (from 10.5% to 12.1%) in the secondary sector, trade, hotel 
& restaurants (from 9.8% to 12.6%), transport, storage and communications (from 3.5% to 5.9%) and finance, 
business and real estate services (from 3.5% to 5.9%). These shifts occurred during the post-1999/2000 period 
(Parida, 2015), albeit at a much slower pace than the change in output structure. 
 
This cannot be not considered a successful transformation when the change in the structure of employment does 
not correspond to the change in the structure of output. Further, the employment disaggregation by gender and 
location shows that the agricultural sector dominates in rural areas (58%) and services in urban areas (61%), while 
more females are employed in agriculture (55%) than their male counterparts (38%). This indicates ongoing 
dominance of subsistence in agriculture and feminisation of agriculture in the country. 
 
Sectoral growth of GVA and employment 
 
The differential pattern of employment growth in different sectors can be examined through the relationship 
between the processes of economic growth and employment generation, which is measured by employment 
elasticity. As discussed earlier, the link between growth and jobs has become much weaker than before. Agriculture 
has displaced labour, there was negative employment growth in manufacturing and a sharp decline in the growth of 
the construction sector between 2011/12 and 2018/19 (Table 3). The government employment generation schemes, 
such as Mahatma Gandhi National Rural Employment Guarantee Schemes, Rural Housing Schemes and Rural 
Roads Schemes have contributed to the growth of casual employment in construction. However, these schemes 
have not expanded much during the last decade, resulting in less employment generation in this sector (Ghose, 
2021).  
 
Table 3: Sectoral growth of employment and GVA (at constant 2011-12) and employment elasticity: 1993-
94/2018-19 

Sectors 1994
-00 

2000
-12 

2012
-19 

1994
-00 

2000
-12 

2012
-19 

1994-
00 

2000-
12 

2012-
19 

Employment GVA Elasticity 

Agriculture, etc. 0.2 -0.5 -2.0 3.3 2.9 3.2 0.07 -0.19 -0.64 

Mining & Quarrying -2.8 0.5 -2.7 5.4 2.9 4.1 -0.52 0.18 -0.66 

Manufacturing 1.1 3.1 -0.9 7.3 7.5 7.4 0.15 0.41 -0.12 

Electricity, Gas & Water supply -4.7 6.4 1.6 6.9 5.9 6.8 -0.68 1.09 0.23 

Construction 6.7 9.3 1.9 6.4 9.4 4.0 1.06 0.99 0.48 

Trade, Hotel & restaurants 5.8 2.7 1.4 9.3 7.6 9.4 0.63 0.36 0.15 

Transport, Storage & 
Communication 

4.9 3.3 4.3 10.5 8.9 6.6 0.47 0.37 0.65 

Finance, Business, Real Estate, etc. 5.0 8.7 3.7 7.8 6.3 8.9 0.64 1.37 0.41 

Public Admin, Health, education, 
etc. 

-1.6 1.7 3.3 7.9 7.4 7.3 -0.20 0.23 0.46 

Total 1.01 1.41 -0.05 6.8 6.4 6.7 0.15 0.22 -0.01 

Source: Computed from unit level data of various NSSO rounds, PLFS and CSO 
 
Further, the employment elasticity to GVA shows that there is a sharp decline in employment elasticity that has 
turned negative, indicating displacement of labour from the existing stock of workers. The employment elasticity to 
growth for construction, and other service sub-sectors, is positive and high for associated sectors of communication; 
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finance and business, and other traditional services, such as public administration, health and education, and trade, 
hotel and restaurants (Table 3). Conversely, the employment elasticity to growth for manufacturing and agriculture 
has become negative in recent years showing that the growth in these sectors has not created additional jobs. In 
manufacturing, falling employment elasticity may be partly due to large-scale substitution of labour with capital and 
automation, while agriculture is already in distress with no further capacity for labour absorption. Clearly, there is a 
need to focus on labour-intensive industries that have a higher scope of generating employment, such as textiles 
and garments; leather and footwear; gems and jewellery; food processing; handlooms and handicrafts (NITI Aayog, 
2018). 
 
Agriculture had the lowest output per worker or productivity while the financial and business service sector had the 
highest productivity in 2018/19 (Table 4). The output per worker in manufacturing increased almost four times 
from 1993/94 to 2018/19 but remained almost the same, with only a marginal increase, during the same period in 
construction. Within the service sector, productivity increase was higher in public administration, health and 
education followed by trade, hotel and restaurants; transport, storage and communication; and finance, business 
and real estate services. However, jobs in public administration, health and education are located in government 
and public sectors, where salaries or earnings are relatively decent. Thus, it is evident that the new jobs that are 
required have to come from the non-agricultural sectors, particularly manufacturing, and modern services such as 
communication, business services and other trade sectors. However, the negative employment elasticity of the 
manufacturing sector in recent years has been a cause for serious concern. It highlights the virtual threat of 
automation and consequent lower capacity to absorb a low-skilled labour force in the future. 
 
Table 4: Sector-wise output per worker (in thousands at 2011-12 prices): 1993-94/2018-19 

Sector 1993-94 1999-00 2011-12 2018-19 

Agriculture, etc. 36 43 65 94 

Mining & Quarrying 517 837 1,109 1,775 

Manufacturing 99 141 234 409 

Electricity, Gas & Water supply 421 840 793 1,130 

Construction 157 153 156 179 

Trade, Hotel & restaurants 78 95 165 280 

Transport, Storage & Communication 100 136 256 298 

Finance, Business, Real Estate, etc. 1,385 1,626 1,251 1,765 

Public Admin, Health, education, etc. 79 137 263 341 

Total 70 97 172 273 

Source: Computed from unit level data of various NSSO rounds, PLFS and CSO 
 
Quality of employment: informalisation of the formal sector 
 
An important dimension of  quality of  employment is its composition in terms of  the status of  the workforce. 
Regular employment is considered to guarantee better quality jobs due to consistent employment and other social 
security benefits associated with it, while casual work is considered to be relatively poor because of  its irregular 
nature and low daily income. Self-employment is the dominant category of  employment and its share has been more 
than half  (55% in 1993/94) and has remained almost stable between 1999/2000 and 2018/19 (Figure 5). Rural areas 
have recorded higher proportions (5 to 6 percentage points) of  self-employed workers than urban areas. Female 
workers’ shares have been higher than their male counterparts in both locations, although some diminution was 
noted in urban areas in 2018/19 (Figure 6).  
 
The share of  regular employment has been continually rising since the 1990s and, more particularly, in 2011/12 and 
2018/19. It rose to almost a quarter of  total employment in 2018/19 and the rise was sharper among females (more 
than double) than among males. The share of  regular workers in rural areas was 5 to 6 times lower than in urban 
areas and the increase in share of  regular workers in the latter was significantly higher than the former between 
2011/12 and 2018/19. Similarly, rural male and female shares in regular employment have been much lower than 
their urban counterparts (Figure 6). There is a rise in regular employment but a large proportion of  workers are still 
engaged in the informal sector/employment.  
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Figure 5: Status of employment: 1993-94/2018-19 

 
Source: Computed from unit level data of various NSSO rounds and PLFS 
 
The share of  casual employment was one-third of  total employment during 1993/94 and 1999/2000, which 
declined marginally to 30% in 2011/12 and significantly to about one-fourth in 2018/19 (Figure 5). This form of  
intermittent employment provides highly uncertain income and days of  work. The share of  females in casual work 
was higher than males throughout, due to low skill and capital requirement. Share of  casual employment in the rural 
areas was more than double for both genders than in urban areas.  

 
Figure 6: Status of employment by location and gender: 1993-94/2018-19 

 
Source: Computed from unit level data of various NSSO rounds and PLFS 
 

Formal/informal and organised/unorganised 
 
Informal workers are those without any social security benefits (such as provident fund, health insurance, etc.). The 
dichotomy between the informal and formal sector or organised and unorganised sector (terms used interchangeably 
in the text) prevails in the labour market. Informal employment is a dominant feature of the economy, with a large 
part of such employment in the informal/unorganised sector and only some improvement in the last two decades.  
 
Nearly 89% of the total workers were engaged in the unorganised sector in 2004/5, which declined to 84% in 
2011/12 and further to 81% in 2018/19. Similarly, the share of informal employment has also declined marginally 
from 93% in 1999/2000 to 90% in 2018/19. In particular, there has been a rise in the share of regular organised or 
formal sector workers from 8.2% in 2004/05 to 15.1% in 2018/19. This indicates an improvement in the quality of 
employment (Table 5). A higher proportion of females and workers from rural areas are engaged in the unorganized 
sector and informal employment than males and workers from urban areas. 
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Table 5: Status of employment: 1999-2019 (%) 

Share (%) in total employment of 1999-00 2004-05 2011-12 2018-19 

Regular wage employment 14.02 14.3 17.9 23.8 

Formal 5.4 6.2 7.4 9.8 

Informal 93.0 93.8 92.6 90.2 

Organised sector 9.3 11 16.3 18.6 

Unorganised sector 90.7 89 83.7 81.4 

Regular Formal/Organised  - 8.2 11.6 15.1 

No written contract  - 60.0 64.9 69.9 

Long term contract (above 3 years) - 35.6 28.6 21.5 

Note: Formal employment includes regular workers with social security in the organised sector.  
Source: Computed from unit level data of various NSSO rounds and PLFS 

 
Despite a significant increase in regular jobs, all such jobs are not decent as the share of regular workers without 
written job contracts has increased over the period by 10 percentage points between 2004/05 and 2018/19. Coupled 
with a fall in workers with long-term written contracts (over 3 years) during the same period (36% to 22%), this 
reflects a rising trend of flexible and contractualisation of regular jobs. Further, the distribution of informal/formal 
employment across organised/unorganised sectors shows that informal employment within the organised sector 
has increased from 48% in 2004/5 to 51% in 2018/19 (Table 6). This reveals informalisation of formal or organised 
sector employment, which is also evident in the substantial rise in flexible and contract workers in recent decades. 
This is further confirmed in the rising share of contract workers in the organised manufacturing sector, from one-
fifth in 2000 to 47% in 2018 (ASI, 2019-20). 
 
Table 6: Status of employment by organized/unorganized (%): 2005-2019  

 
Organised Unorganised All 

2004-05 Formal 51.7 0.5 6.2 

Informal 48.3 99.5 93.8 

Total 11.0 89.0 100.0 

2011-12 Formal 42.2 0.6 7.4 

Informal 57.8 99.4 92.6 

Total 16.3 83.7 100.0 

2018-19 Formal 49.3 0.7 9.8 

Informal 50.7 99.3 90.2 

Total 18.6 81.4 100.0 

Source: Computed from unit level data of various NSSO rounds and PLFS 
 

Segmentation in the labour market 

 
Employment by social groups 
 
Diversity in the share of employment exists across not only sectors but also social categories. In the social hierarchy, 
people belonging to Scheduled Tribes (STs) are placed lower than those belonging to Other Backward Classes 
(OBCs). ‘Others’ or General Category (GC) is considered the group that is most well-off. The work participation 
rate clearly demonstrates that people from marginalised social groups are engaged more in some or other economic 
activities than other groups because they have to work for their survival. Other key employment indicators also 
reveal that the GC group has a dominant share in the organised sector, formal employment and regular work (Table 
7). In addition, the share of marginalised groups in higher educational qualifications (secondary and above) was 
significantly lower than non-marginalised groups. This is obvious as disadvantaged social groups still have low 
participation in the formal job market and low educational and skill levels that hamper their access to better jobs in 
the organised and formal sectors. 
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Table 7: Employment characteristics by social groups (%): 2018-2019 

  ST SC OBC Others (GC) Total 

Work Participation Rate 40.6 35.4 34.8 34.1 35.3 

Unemployment Rate 4.5 6.4 5.9 5.9 5.8 

Self-employed 56.6 38.1 55.8 54.8 52.1 

Regular 13.0 20.8 22.2 33.0 23.8 

Casual 30.5 41.2 22.0 12.2 24.2 

Organised 12.2 17.5 16.7 25.0 18.6 

Unorganised 87.8 82.5 83.3 75.0 81.4 

Formal 5.1 7.6 8.3 15.7 9.8 

Informal 94.9 92.4 91.7 84.3 90.2 

Education (Secondary) + 18.5 25.2 33.6 49.6 34.5 

Population (%) 9.1 19.9 43.9 27.1 100.0 

Source: Computed from PLFS 2018-19 
 
Wage/income levels 
 
The average earnings of regular workers strongly reveal locational variation and gender discrimination in the labour 
market. There is considerable difference in earnings of male and female regular workers in rural and urban areas. 
Male regular workers’ monthly average earnings are significantly higher than those of their female counterparts and 
are also higher in urban locations compared to rural locations (Figure 7). 
 
Figure 7: Average regular monthly earnings (in INR) of regular workers by location and gender 

 
Source: Computed from PLFS 2018-19 

 
In terms of gender and location, a difference exists in daily wage rates of casual work as well. Gender discrimination 
in wage rate also prevails both in rural and urban areas in casual work that does not require specific skills (Figure 8).  
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Figure 8: Average daily wage (in INR) of casual workers by location and gender 

 
Source: Computed from PLFS 2018-19 

 
Similar to earnings of regular and casual workers, there were stark differences in average monthly earnings of self-
employed individuals by location and gender. The difference was particularly visible in urban areas where males 
earned almost three times more than their female counterparts (Figure 9). This reveals the existence of gender and 
locational inequality in terms of earnings or wage in the Indian labour market. 
 
Figure 9: Average monthly earnings (in INR) of self-employed by location and gender 

 
Source: Computed from PLFS 2018-19 
 
Working Poor 
 
One of the most important challenges in the Indian economy is the persistence of the large number of ‘working 
poor’ and under-employed people in numerous low-productivity activities in the unorganised sectors and informal 
economy. The high-growth phase has been accompanied by improvement in standards of living and other social 
indicators, as well as significant reduction in poverty from 45.3% in 1993/94 to 37.2% in 2004/5 and further to 
21.9% in 2011/12 (25.7% in rural and 13.7% in urban areas). Between 1993/94 and 2004/5, the average decline in 
the poverty ratio was 0.74 percentage points per year which accelerated by three times to 2.18 percentage points per 
year during the period 2004/05 to 2011/12. The head count ratio declined to 25.7% in rural areas and 13.7% in 
urban areas in 2011/12. As there is no consumption expenditure survey after 2011/12, the only comparable 
indicator reported over the years is monthly per capita expenditure, which serves as a proxy for income or class 
category to examine the poverty and employment relations. 
 
The people belonging to lower monthly per-capita consumption expenditure (MPCE) households are involved 
more in casual forms of employment, informal and unorganised sector employment than those from higher 
MPCE households. Further, low education levels reveal low participation of poor people in formal and well -
paid jobs. This denotes the existence of class disparity and segmentation in Indian labour market participation 
(Table 8).  
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Table 8: Employment characteristics by MPCE quintile: 2018-2019 

  Q1  
(Poorest) 

Q2 Q3 Q4 Q5 
(Richest) 

Total 

Self-employed 51.4 53.6 54.6 52.9 48.1 52.1 

Regular 14.0 18.2 20.7 25.6 36.5 23.8 

Casual 34.7 28.2 24.7 21.5 15.5 24.2 

Organized 9.0 12.3 14.5 20.4 32.6 18.6 

Unorganized 91.0 87.7 85.5 79.6 67.4 81.4 

Formal 2.4 4.0 6.2 10.7 22.2 9.8 

Informal 97.6 96.0 93.8 89.3 77.8 90.2 

Education (Secondary) + 15.1 19.9 25.1 33.1 46.7 28.1 

Source: Computed from PLFS 2018-19 
 
Therefore, in an emerging economy like India, the pattern of growth has not been satisfactorily inclusive. This has 
resulted in the continuation of development deficits along multiple dimensions. The new emerging digital 
technologies that demand new skills are posing new challenges. The next section is focused on the impact of new 
digital technologies on the Indian labour market. 

Digital technology and employment 
 
Emerging digital technologies have brought with them immense changes in the labour market regarding the nature 
and conditions of employment. They have brought about increasing labour productivity and higher standards of 
living (Vashisht, 2018). Digital technologies tend to transform work patterns rapidly, destroy some jobs and create 
new ones. New forms of emerging task-based jobs require more complex skill sets necessitating problem-solving 
abilities and strong non-cognitive skills, such as social, communication and interpretative skills (ILO, 2019). 
However, all major technological innovations, starting from the Great Industrial Revolution, have also coincided 
with technological unemployment and a significant churning of labour markets. The advancement in digital 
technology and a consequent increase in automation have once again instilled the fear of mass unemployment. 
 
In addition, the growth of internet services and increasing use of mobile phones has created many new task-based 
jobs under ‘platform economy’ or ‘gig economy’. This is changing work patterns (ILO, 2018c). Therefore, the two 
channels through which digital technologies may have an impact on the world of work in both developed and 
developing countries are: (i) automation and robotization, and (ii) platformisation of work. However, the degree to 
which these technologies will have an impact on the labour market in a developing country like India, with the 
majority of workforce in low-skilled, low paid informal/unorganised sector and agriculture, still remains an open 
question. Most of the available studies are based on the experiences of developed and industrialised economies, 
which cannot be generalised or extended to explain the impact on the developing economies where the labour 
market is different in terms of production structure, technological development and informalisation. In developing 
countries, a large chunk of workers tend to rely on platform as their primary source of income, while in developed 
countries, for the majority, platform work is a second or supplementary income. In the light of the proliferation of 
transformative digital technologies, this part of the paper analyses likely impacts on labour market outcomes in India 
across two channels, namely automation and platform economy. 
 

Automation and employment 
 
Automation, digital technology and work trajectories are likely to shape the future of work. They have a profound 
impact on labour market inequities across gender, caste and class. The jobless growth period might intensify with 
the adoption of new digital technologies by displacing existing jobs and work processes. It is anticipated that 
technology could disrupt the usual pathways of structural transformation. World Bank data has projected that the 
proportion of jobs threatened by automation would be 69% in India (Calvao & Thara, 2019). The jobless and job-
negative growth, with only limited formal jobs, have already compressed the Indian labour market over the past two 
decades. This might be compounded further by the adoption of digital technologies by industries and service sectors. 
In this process, both existing jobs would be displaced alongside the new ones created. As shown earlier, employment 
elasticity has become negative in manufacturing sectors and the increase in modern services, such as communication, 
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financial and business services, raises the question of the impact of digital technologies on employment in these 
sectors.  
 
Recent studies suggest that automation might impact select sectors, such as organised manufacturing, and service 
sectors, such as financial, legal, IT and BPO services. This is primarily because of the low relative cost of labour and 
infrastructural constraints (FICCI, 2017; ILO, 2018b). The McKinsey Global Institute report (2018) finds that the 
manufacturing sector has the highest potential for automation (67%), followed closely by accommodation and food 
services (66% cent), and transportation and warehousing (61%). Since jobs are made up of numerous tasks, each 
require a combination of specific competencies and skills (ILO, 2018). Hence, the likely impact of new technologies 
or automation should be seen in the context of skill level by occupation, apart from industry or sectors. Emerging 
technologies, such as machine learning, artificial intelligence and internet are increasing their effectiveness at work, 
according to a survey by Gartner (2020). It is also argued that the adoption of new digital technologies will create 
career opportunities and higher paying jobs in India (Mehta & Awasthi, 2019). 
 
It is essential to understand the implication of automation for jobs by skill types and across sectors. Skill 
development and employability remain a key challenge, especially with the advent of exponential technologies. The 
following section focuses on the impact of digital technologies on automation by skill level (occupations), industries 
and focus sectors (manufacturing and services, such as financial and business services, retail trade and other 
information technology related services). The key questions are how will these focus sectors be impacted by 
automation as per the level of skills. Given relatively low levels of technology adoption, will some sectors have a 
longer gestation period? How will the skill-set requirements for new jobs change and how will the supply pool of 
labour adapt to this changing demand? 
 
Occupations and skill levels 
 
Over time, occupational distribution has undergone significant change that is closely associated with economic 
development and the level of technology. The occupational classification of workers as per National Classification 
of Occupations (NCO) codes (2004) of India is given in Figure 10. About 30% of total workers in India are engaged 
in skilled agriculture and fishery, followed by 25% in unskilled or elementary occupations. Relatively fewer workers, 
around 12%, are in craft and related trades; with about 10% in service, shops and market sales; legislators, senior 
officials and managers comprising 7.5%; plant, machine operators and assemblers making up around 6%; technical 
and professional associates comprising 4.1%, professionals 4.2% and clerks only 2%. Unlike in urban areas, people 
in rural areas are involved, to a greater extent, in manual or routine works. Elementary occupations, generally 
considered to be low-skilled, account for 28.4% of workers in rural areas and 16.6% in urban areas. Skilled 
agricultural and fishery workers account for 41.1% in rural areas and almost 4% in urban areas. More females are 
engaged in unskilled or elementary jobs and skilled agriculture and fishery than their male counterparts. 
 
Figure 10: Occupational distribution (%): 2011-12/2018-19 

 
Source: Computed from EUS and PLFS, NSSO 
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There was perceptible change in the occupational groups in 2018/19, particularly with a decline in elementary 
occupations, craft and related trade workers and skilled agricultural and fishery workers, while an increase in other 
groups was evident in 2018/19 compared to 2011/12 (Figure10). Urban locations saw a decline in the share of 
clerks, skilled agricultural and fishery workers, plant and machine operators and assemblers and elementary 
occupations. An increase was evident in the share of professionals, technicians and associate professionals. Rural 
locations registered a proportional increase in most of the occupational groups, barring craft and related trade 
workers, and elementary occupations. Male employment figures reported distinct improvement in most 
occupational groups in 2018/19 compared to 2011/12, except in craft and related trade workers, and elementary 
occupations. Female employment saw more decline in skilled agricultural and fishery workers, craft and related trade 
workers, plant and machine operators, and assemblers and elementary occupations in the same period. 
 
Occupations are classified into four broad categories on the basis of the skill types and tasks required to be 
performed: (1) High skilled, (2) Medium skilled, (3) Low skilled and (4) unskilled (Table 9). The first two categories 
of job have specialised tasks and the last two are more mechanised or routine in type. Automation potential must 
be assessed accordingly, that is, in terms of the technical feasibility of automating certain kinds of tasks (Ilavarasan, 
2017). Hence, the low-skilled and unskilled jobs are the most vulnerable and have higher potential of automation. 
 
Table 9: Mapping Occupation by skill, tasks and impact of digital technology (automation potential) 

Type NCO Tasks Automation 

High skilled Professionals/Managers Complex skills, knowledge in 
specialised fields 

Low 

Medium 
skilled 

Technicians &associate 
professionals 

Complex technical and 
practical tasks needed 
knowledge in specialised 
fields 

Moderate 

Low skilled  Clerks, service workers, shop 
&market sales workers; skilled 
agricultural &fishery workers; 
craft &related trades workers; 
plant &machine operators and 
assemblers 

Knowledge of operating 
machine, electrical 
equipment’s, driving vehicles, 
repairing, storage information 

High 

Unskilled Elementary occupations Routine physical and/or 
manual tasks 

Very high 

Source: Based on NCO, 2004, Government of India and ILO (2012) 
 

Following the Periodic Labour Force Survey (2018/19), high-skilled and medium-skilled workers constitute around 
16.3% of total workers while the bulk of the workers (83.7%) is engaged in unskilled and low-skilled jobs. Figure 
11 illustrates the increasing involvement of people in skilled jobs and a decline in unskilled and low-skilled jobs 
between 2011/12 and 2018/19. It is argued that high- and medium-skill occupations typically require advanced 
analytical and management skills and are thus less vulnerable to the impact of automation. These occupations are 
highly paid and include managers, professionals, technicians and associate professions. High- and medium-skilled 
jobs are found mostly within the organised sector and are aspired to by the majority of youth in the country.  
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Figure 11: Workers by skill level (%): 2011-12/2018-19 

 
Source: Computed from EUS and PLFS, NSSO 

 
High-skilled jobs currently exist in the modern information technology, electronics and communication sectors, 
business and financial sectors, and jobs in manufacturing that have higher automation potential. Automation of jobs 
in the organised sector is likely to affect the mobility of low-skilled workers to skilled and higher-paying jobs (ILO, 
2018). The low-skilled and unskilled jobs involve operational knowledge and routine or manual tasks that can be 
easily automated by digital technologies. These are generally low paid and include clerical support workers, services 
and sales workers, crafts and related trades, machines operators and assemblers, armed force occupations and 
elementary occupations such as labourers, domestic helpers, building caretakers, porters and garbage collectors. 
Around 84% of the current total number of workers is engaged in low-skilled and unskilled elementary occupations. 
Thus, a large proportion of workers with low-skill and unskilled work of a routine nature are vulnerable due to the 
possibility of automation. However, this impact can vary across sectors. 
 
Figure 12: Distribution of workers’ skill level by location and gender (%): 2018-2019 

 
Source: Computed from EUS and PLFS, NSSO 
 
The high- and medium-skilled workers are more than three times higher in urban areas (32.2%) than in rural areas 
(9.8%) (Figure 12). Especially, the share of workers engaged in high-skilled jobs (about 25%) is significantly more 
in urban areas than in rural areas (7.2%). There is a higher proportion of males in high-skilled jobs than females, 
while the opposite is true in the case of unskilled jobs. This indicates the urban and, to some extent, the gender bias 
in the case of high-skilled jobs. 
 
Automation across industries 
 
Arguably, the key factors influencing the level of automation are the cost of technological upgrading and relative 
cost of capital-intensive industries or labour-intensive industries. Across industries, the bulk of the workforce in 
India is still engaged in agriculture (42%). In the non-agricultural sector, the maximum number of workers is engaged 
in construction (24%) followed by manufacturing (21%), public administration, health and education (20%), trade, 
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hotel and restaurants (19%), transport, storage and communication (10%) and finance, business and real estate (5%). 
The workers engaged in manufacturing, trade, hotel and restaurants, public administration, health and education; 
transport, storage and communication, and finance, business and real estate are significantly more in urban areas 
than in rural areas. Females are involved more in agriculture and allied jobs, public administration, and health and 
education than their male counterparts, while the opposite is true in the case of trade, hotel and restaurants, 
manufacturing, transport, storage and communications, and finance, business and real estate sectors. 
 
Automation in the agriculture and construction sectors 
 
In agriculture and construction, almost all the workers (86%) fall into the low-skilled and unskilled categories and 
most of them work as either self-employed or casual workers (Figure 13). It is argued that the pace of adoption of 
new technologies in both these sectors would be very slow (seen from marginal increase in high-skill and medium-
skill jobs) due to both the high demand of less-skilled workers and the availability of low-cost surplus labour in the 
country (ILO & Tandem Research, 2018). There is a need to boost productivity in the agricultural sector, which 
could be achieved with the deployment of advanced automation and digital technologies. However, the declining 
size of land holdings makes adoption of automation unviable. Most importantly, while productivity boosts are 
urgently needed, the application of such technologies will be labour displacing. 
 

Figure 13: Skill level in agriculture and construction: 2011-12/2018-19 

 
Source: Computed from EUS and PLFS, NSSO 
 
Similarly, in the construction sector, the demand for casual manual or unskilled labour is high, particularly for the 
expansion of public infrastructure. The automation potential in the construction sector is low due to availability of 
both cheap and surplus labour. Construction work is still largely performed by manual workers with older machines 
or without machines (ILO, 2018). 
 
Automation in the manufacturing and services sectors 
 
The majority of the workers in the manufacturing sector (81%) are low-skilled (65%) and unskilled (16%) (Figure 
13.2). It is argued that the manufacturing sector, particularly organised enterprises, has high automation potential. 
This is also reflected in the rising share of high-skilled workers from 15% in 2011/12 to 18% in 2018/19. However, 
this may not apply to all the manufacturing enterprises, as more than 90% of workers fall either in the smaller 
category (less than 10 workers) or in the unorganised sector2. Most of these enterprises have limited access to 
financial capital, infrastructure and the requisite skills to implement automation. They rely heavily on manual labour 
and unskilled or semi-skilled labour for their operations. Therefore, the cost of switching from manual labour to 
new machines for such enterprises is likely to be expensive and slow (Kapoor, 2016; Mehta & Awasthi, 2019). 

                                                      
2 The unorganised sector consists of all unincorporated private enterprises owned by individuals or households engaged in the sale and 
production of goods and services operated on a proprietary or partnership basis and with less than ten total workers. The terms informal 
sector and unorganised sector are interchangeably used in India (ILER, 2014; NCEUS, 2007). 
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Figure 14: Skill level in manufacturing and services: 2011-12/2018-19 

 
Note: MN: Manufacturing; THR: Trade, Hotel & Restaurants; TSC: Transport, Storage & Communications; FBR: Finance, Business, Real 
Estate; PHE: Public Admin, Health, Education. 

Source: Computed from PLFS Report 
 
Within the service sector, a large proportion of workers in transport, storage and communications (75%) and trade, 
hotel and restaurants (68%) are engaged in low-skilled and unskilled jobs. This is followed by others, such as public 
administration, health and education (48%) and finance, business and real estate services (45%) as presented in 
Figure 14. The share of high-skilled workers has increased in transport, storage and communication services (17% 
to 20%), while medium-skilled jobs in public administration, health and education have also increased (22% to 
25%), as have medium-skilled jobs in trade, hotel and restaurants from 1% to 2% between 2011/12 and 2018/19. 
The share of workers in the financial, business and legal service has remained stable during the same period.  
 
Studies have indicated that automation potential is high in more productive sectors, such as information technology 
and communications, which employ around four or five million people and contribute over 10% to the national 
economy. McKinsey (2016) estimated that, after manufacturing, jobs in select service sectors, such as 
accommodation and food services (66%), transport and warehousing (61%), and retail (56%), are more vulnerable 
due to the high potential of automation. In most cases, this may result in the creation of newer higher-value jobs, 
such as in banks and for programmers and analysts, whereas most of the clerical jobs could become redundant 
(Mehta & Awasthi, 2019). 
 

Robotisation across sectors 

Robots are classified as stand-alone robots, collaborative robots (cobots) and mobile robots3. Recent trends revealed 
that robotisation has gained momentum in the country and India ranked in the top 10 ten countries globally in 
terms of the global annual supply of robot installation. The sale of robots has been growing, with a 30% increase in 
the installation rate from 2627 units in 2016/17 to 3412 units in 2017/18 and 5000 units in 2019 (Figure 15), which 
is estimated to reach around 12000 units by 2025.  

 
 
 
 
 
 
 
 
 

                                                      
3 The best example of mobile robots is drones, which are used for delivery and transportation to move materials and supplies around a work 
environment. 
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Figure 15: Installation of industrial robots in India (thousands) 

 
Source: World Robotics, 2020 
 
Capital intensive sectors, such as the automobile and electronics sectors, are adopting automation to improve 
productivity. These sectors are replacing manual and routine tasks, such as painting, welding, assembling, press 
machine operation, inspections and logistics functions with robots. In India, various automobile manufacturers are 
increasingly replacing their workforce with robots in selected centres.  
 
Similarly, labour-intensive manufacturing sectors, such as textiles, garment, leather and footwear industries, are also 
resorting to automation, albeit at a slower pace. In particular, the medium-size and big firms are slowly moving to 
low-cost automation, such as use of cobot4, mobile cobot and other automatic devices. Activities such as operations 
of spinning, weaving, cutting, packing, sewing and folding are being automated by sewing bots, robotic handling 
devices, automatic folding machines and 3D garment designing. Vashisht & Rani (2020) argue that automation such 
as ‘Sewbot’, along with other computer numerical control (CNC) machines, has increased the risk of technology-
induced labour displacement in the garment sector. In the Indian garment sector, the actual displacement is going 
to be much lower, because of economic feasibility, and will be restricted to a few garment productions.  

. 
In the service sector, there is a high incidence of automation in the information technology and communication 
sector and back-processing management, where repetitive job roles such as testing and coding functions are being 
automated. IT companies in India are increasingly leveraging software robots to automate repetitive tasks and testing 
for bugs. Tasks of data movement, checking, validation and aggregation are being automated by robotic process 
automation and artificial intelligence platforms. Call centre operations are being automated by chat-bots and self-
help applications that answer customer queries with minimum human interaction.  
 
Other services, such as trade, hotel and restaurants, warehousing and transport, storage and health sectors are also 
adopting robots, self-driving vehicles and other new-age technologies. E-commerce companies are using automated 
applications and artificial intelligence applications for logistic, warehousing, system integration and customer 
services. Companies across the verticals are making huge investments in the installation of robots and machines, in 
order to replace repetitive jobs in cash, inventory, stock and sales functions. The healthcare industry has also 
emerged as one of the prominent users of robotics, especially in the areas of hospital applications, surgery, 
diagnostics and rehabilitation. Surgical robots are soon going to become commonplace as big hospital chains, such 
as Apollo, Fortis and Max plan to introduce them for assisted surgeries. In the banking and financial sector, job 
roles such as data entry operators, tellers, cashiers, underwriters, data verification officers and customer care are 
being automated with chat-bots, machines and robots. 
 

 

                                                      
4 Cobot is intended to work hand-in-hand with humans in a shared workspace. They support and relieve the human operator of his excess 
work. In an auto factory, while the cobot tightens the bolts, the human worker places the tools in front of the cobot. In a biscuit factory, the 
cobot would package the biscuits while the worker segregates burnt ones not fit for consumption. In a small-scale industry, the cobot is 
placed on the drilling job while the worker performs a quality check. One such example is Sri Sai Markers, a 100-employee SME in India, 
which supplies components to some of India’s largest automobile companies. The SME’s increasing demand from their clients for automated 
spray painting has been easily addressed by the UR5 (cobot), which works safely next to a human co-worker on their shop floor. 
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However, the robotisation rate is still slow and India’s share is only 0.8% of global robots, confined largely within 
capital-intensive industries, and used in very few tasks, with a low chance of displacing labour (IFR 2018; Mani, 
2017). In India, the density of robots (per 10,000 manufacturing workers) was only 10 in manufacturing and 54 in 
the automotive industry, compared to 531 and 1218, respectively, in South Korea in 2015. About two-thirds of 
robots were confined to capital-intensive manufacturing and some service sectors, and most of these were in select 
tasks in manufacturing industries, namely automotive, electrical and electronic, metal and chemical-based industries, 
and services such as information technology, financial services, health and other trade services. Traditionally, these 
are not large-scale employers anyway. The automation is also expanding to labour-intensive manufacturing and 
services at a slower pace. Moreover, the bulk of the labour force is concentrated in agriculture, construction and the 
unorganised sector. Thus, automation and robotics still has limited effect on jobs in India. However, in the sectors 
where automation is increasing, it has important implications for unionisation. 

Digital platforms 
 
The emergence of high-speed internet connectivity, powerful computers and sophisticated collaboration tools since 
the 2000s is enabling work collaboration among people distributed in teams across the world. The smart-phone 
technology has been the biggest game changer in the last decade, facilitating communication between clients, 
workers, business and other stakeholders. These advancements in the information and communication technology 
(ICT) sector, along with other digital technologies, are changing the nature of work by making it commonplace for 
companies to hire people as freelancers on a flexible or temporary basis. This short-term contractual relationship 
stands to benefit both the employer and the digital platform worker, where the employer is able to reduce their 
costs and the worker gains flexibility of work in terms of time and autonomy.  
 
Digital platform work entails two models, ‘crowd work or online freelance work known as digital gig economy’ and 
‘on-demand work via an app known as physical gig economy’ (De Stefano, 2016). Crowd work operates by 
connecting online with different clients and businesses, often geographically spread across borders. It includes 
workers offering various services according to their skill sets and talents – such as graphic designers, software 
developers, content writers, translators, digital marketers, data scientists and tutors. On-demand work is location-
based and territorially limited, such as personal transport services, food delivery services, and e-commerce services. 
At present, many companies and people around the world, including those in India, are increasingly adopting these 
technologies and flexible work practices, thus leading to the expansion of the gig economy. 
 
The COVID-19 pandemic has further shown the importance of such technology-based work, where companies are 
encouraging work-from-home and gig work. As technological innovation has been an enabling feature for the gig 
economy phenomenon, the ownership and access to ICT tools have become a prerequisite for active participation 

Box 1: Examples of robotisation in various sectors 
There is high automation potential in capital-intensive manufacturing, such as automobile industry and 
financial, legal, communications, IT and trade in the services sector in India in the next five to ten years 
(ILO, 2018). 
Bajaj Automobiles is one of the leading players that adopted “Co-bots” and deployed 150 such machines 
in its production processes. Maruti Suzuki manages 7 process shops and 5 assembly lines through nearly 
1700 robots. Ford operates assembly lines and a body shop at its Sanand plant using 437 robots. Hyundai 
has taken steps to minimise its labour cost by using 400 robots. The production lines of Tata Nano 
comprise over 100 robots. Large two-wheeler manufacturers are using additive manufacturing for 
product design of all parts and functional testing.  
Raymond, a leading textile company in India, has embraced automation in order to cut costs of and 
increase efficiency in the production process. In the last two years, it has replaced nearly 10,000 workers 
with robots. 
Infosys has launched Nia and Wipro Homes, an artificial intelligence platform, to automate repetitive 
business and IT processes, freeing up human effort to solve higher-value customer problems.  
HDFC and ICICI financial companies have already introduced chat-bots for their customer service 
activities, while Canara Bank, a public sector bank, has installed MitraandCandirobots in Bengaluru 
office for their routine banking work.  
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in the gig economy. In the last few years, many developing countries, like India, have seen a significant increase in 
the number of internet and smart phone users, predominantly in the urban areas. A sizeable portion of the 
population in rural India still does not have access to internet. This has resulted in millennials and youth from urban 
and peri-urban areas to venture into and dominate the gig economy. 
 
Growth of digital platform workers in India 
 
Crowd work facilitates North-South trade, with employers mostly from high-income countries and workers mostly 
from low-income countries. On-demand work is concentrated in aggregator companies such as cab drivers (Uber, 
Ola), delivery executives (Zomato, Swiggy, UberEat, Flipkart, Dunzo, etc.) and service providers (UrbanClap, 
Housejoy, etc.). The measurement size of employment on the digital platform in the country poses several challenges 
since no reliable data is available on the number of workers engaged in the gig economy.  
 
Several estimates are provided by agencies about the number of digital platform workers in India. The crowd 
workers, as online freelance professionals, were estimated to be second highest in the country (about 15 million) 
after USA (approximately 53 million) (ICRIER, 2017). These workers comprise nearly 24% of total crowd workers 
in the world, which means one out of every four crowd workers is from India (FICCI, 2017). Similarly, Oxford 
Internet Institute’s Online Labour Index shows that India leads global outsourcing with a 24% share of online 
labour. Between 20% and 30% of gig workers are engaged in some form of independent work in India (McKinsey 
Global Institute, 2019). The demand for online freelancers in India seems to have increased significantly, as 81% of 
the surveyed employers reported hiring online freelancers during the previous year (Gig Readiness Survey, Team 
Lease, 2018). Fairwork India Ratings report estimated about 3.04 million workers in India’s top 10 large platform 
companies in 20205. 
 
Further, on-demand worker[s] or app-based gig workers were estimated to be around 3.4 million in 2019/20 by 
TeamLease (2019), out of which the majority were engaged in food and e-commerce delivery and drivers. The report 
also estimated that women gig workers accounted for about 68,000 jobs in 2019. This number is expected to grow 
with expanding opportunities in the gig economy. Similar estimates were also given by the industrial body 
ASSOCHAM (2020), which estimated that there were around 3 million gig workers in India – temporary workers 
including independent contractors, contract firm workers and on-call workers by January 2020. Projections show 
that half of the urban workforce by 2025 would be engaged in the gig economy, and could record a rise to 80% by 
2030 (Employment Outlook Report, TeamLease, 2019). 
 
In addition, the government think tank – NITI Aayog – has acknowledged the rising number of gig workers, while 
responding to recent high level of open unemployment (6.1%) recorded in the country. It said, “How could 
unemployment be so high when Uber and Ola cumulatively created 2.2 million jobs during the same period?”6 
However, there is a dearth of government-backed estimates of digital platform workers because their employment 
history and data do not fit into traditional statistical categories used in collecting data on employment. Regardless, 
with the current pace of adoption of such technologies, digital platform work and, in all probability, gig work are 
here to stay and strengthen in the future.  
 
Opportunities and challenges 
 
Digital platform work not only creates new job opportunities for highly-skilled online freelancers but also offers 
many new opportunities for less-skilled informal workers, such as cab-drivers and food delivery service workers. It 
also provides work opportunities for many women who are interested in entering the labour market with work-life 
balance (Bessen, 2018, Mehta et al., 2020). It is reported that the ratio of male and female workers is almost 50:50 
in the gig economy, while it is weighed in favour of men (70:30) in the traditional set-up (Mehta, 2020). 
 
It has been observed that women are more diligent as workers, with little or no complaints, and also demand lower 
wages than men (ICRIER, 2017). Digital platform jobs with flexible working schedules are preferred by millennial 
workers and also give companies or firms access to a global talent pool that is cost effective. The best part of the 
gig economy is that it creates an opportunity for informal workers to use technology and digital platforms in their 
work, as the informal sector comprises a significant part of India’s existing labour force (ILO, 2018).  
 

                                                      
5https://fair.work/wp-content/uploads/sites/131/2021/01/Fairwork_India_2020_report.pdf 
6 https://inshorts.com/en/news/ola-uber-created-over-2-million-jobs-niti-aayog-ceo-kant-1549291004688 (04 Feb 2019)  

https://inshorts.com/en/news/ola-uber-created-over-2-million-jobs-niti-aayog-ceo-kant-1549291004688
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However, there are also many challenges in this domain, since the workers in the digital platform are considered as 
independent contractors and not employees. Therefore, they lack job security and social security benefits. There is 
no health coverage, and no unions or associations with bargaining power against the employers. It has been argued 
that digital platform work can pave the way for commoditisation of work that forces people to choose transient 
work in the absence of better options. This makes them vulnerable to exploitation (Chaudhary, 2020). The much-
debated issue today is the growing concern of availability of decent work and violation of fundamental rights of 
workers in platform work. Studies have highlighted that on-demand workers are likely to be relatively more 
disadvantaged than those involved in crowd work due to fewer barriers to entry and lower skill requirements in the 
former (Bessen, 2014; ILO, 2019; Mathias, 2018). The Fairwork Project initiative led by Oxford University 
researchers also revealed that on-demand app-based service aggregator companies have some of the worst working 
conditions. This is shown in Table 10. Most of them do not provide fair contracts, fair representation, insurance, 
death benefits, and they pay loss compensation. However, some companies are providing fair conditions – physical 
and personal protection, health assistance and sick pay. This has largely been an outcome of the COVID-19 
pandemic.   
 
Table 10: Fair work conditions in India 
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Amazon Y   Y Y   Y Y       Y     

Uber   Y Y Y   Y Y       Y Y   

Ola   Y   Y   Y Y             

Zomato     Y   Y Y Y             

Swiggy     Y Y Y Y Y             

BigBasket     Y Y                   

Grofers     Y Y Y Y Y             

HouseJoy       Y Y                 

Dunzo     Y Y Y                 

Urban Clap     Y Y Y Y Y Y           

Flipkart Y   Y Y Y Y Y             

Source: Fairwork Report on Platforms, 2020 [Y means yes] 
 
Many challenges prevail for gig workers. These are likely to be experienced differently in economies that are 
characterised by high levels of informality and precarious working conditions, with some potential for platform 
technologies to contribute to incremental improvements in labour conditions (Chen, 2016; ORF, 2020a; Shelly, 
2019). Similarly, the Fairwork India Rating (2020) report says “Precarity-in the sense of labour and income insecurity, 
and the lack of work-based identity – has featured in the lives of majority of the gig workers in India. Their work is 
mostly characterised by low pay, poor conditions, inequity, and a lack of agency and voice”.  
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Digital platform work and COVID-19 
 
The COVID-19 pandemic has pushed millions of people indoors and necessitated remote working. It has 
profoundly changed the world of work, and many organisations and individuals are adapting their ways of working 
in response to the crisis across the world. Heavy dependence on internet connectivity and recognition of platform 
work have increased manifold, so much so that platform work is now considered an essential service. On-demand 
gig economy workers across the world are operating at the frontline, carrying people around and delivering essential 
goods to their doors. Some gig economy workers stay at home and face financial ruin while others continue working 
with the risk of COVID-19. At the same time, due to lockdowns, demand for some services in the gig economy has 
declined or become impossible to offer as a result of social distancing rules (ORF, 2020b). 
 
This health crisis provides an opportunity for people to realise that humans and technology are more powerful 
together than either can be on their own. Already, there is a significant rise in work from home and platform work 
across the globe. Many organisations are planning to hire more crowd workers or online-freelance workers and are 
fast-tracking job automation to maintain social distancing norms for the safety of their existing employees. This is 
also efficient and cost effective7. Thus, the pandemic is acting as a catalyst for change and is fast-tracking digital 
technology-based work which, in turn, is leading to a rise in platform work in India. The importance of the platform 
economy can be seen from its projected compound annual growth rate (CAGR) of gross volume in the next few 
years. According to the report by ASSOCHAM in January 2020, India’s platform economy is estimated to grow at 
a CAGR of 17.4% from 204 billion USD to 455 billion USD by 2023.  
 
Overall, platform work signals a move away from traditional employment options to new economic possibilities 
and innovations. It has disrupted the traditional labour market and is seen by critics as just an extension of the 
informal sector or poor-quality jobs. Platform work provides easy entry for people into the labour market, but is 
clearly part of a new business model that is exploitative and circumvents existing labour regulations. It has been 
asserted that workers involved in platform work are in a temporary phase and gradually they will form part of a new 
workforce regime in the labour market. However, it is argued that the new work culture within the platform 
economy in developing countries needs to be actively regulated or else it might lead to impoverishment (ICRIER, 
2017). 
 

Regulating the work  
 
Historically, India had a plethora of regulations and labour laws for improving working conditions, particularly for 
those engaged in the unorganised sector. However, such laws adversely affected efficiency and productivity. After 
a long gap, as part of labour reforms, the Ministry of Labour and Employment (MoLE) codified the existing 44 
central labour laws into four codes by simplifying, amalgamating and rationalising the relevant provisions of the 
legislations in 2020. It amalgamates the Trade Unions Act, 1926, the Industrial Employment (Standing Orders) Act, 
1946, and the Industrial Disputes Act, 1947. The labour codes offer some degree of flexibility on government 
permission for retrenchment. It envisages formulating the legal framework that allows the concept of fixed-term 
employment through contract workers across the country. The four labour codes introduced by MoLE in 2020 are: 
(i) the code on Wages, (ii) the Industrial Relations code, (iii) the code on Social Security, and (iv) the Occupational 
Safety, Health and Working Conditions code. The new laws will diminish complexities, and improve ease of 
compliance, transparency and accountability. These codes will also help actualise the gains to both employers and 
workers (EPW, 2020).  
 
In the discourse on digital platform work, the debates primarily emphasise ensuring conditions of decent work and 
rights of workers. It is well documented that gig or platform workers have been largely devoid of basic rights and 
social security protection. This has been ascribed to their being categorised as independent contractors who were 
considered neither as workers nor employees by definition in the labour laws of the country and who were not 
entitled to legal protection under these laws. For the first time, the gig workers have been brought under the ambit 
of the Code on Social Security 2020 by defining them exclusively in the category of unorganised worker to provide 
social security benefits (Economic Survey, 2020/21). The Social Security Code enables the creation of a National 
Social Security Board which will take on the responsibility of formulating suitable schemes for unorganised workers, 

                                                      
7Moving beyond COVID-19: what does the future of work look like? 
https://cio.economictimes.indiatimes.com/news/corporate-news/moving-beyond-covid-19-what-does-the-future-of-work-look-
like/75804851 
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gig workers and platform workers. It envisages providing occupational safety, health and better working conditions. 
It also brings these sections of workers under the ambit of social security schemes that include life and disability 
insurance, provident funds, health and maternity benefits, and skill up-gradation. 
 
Gig and platform workers have very few unions, although there have been some recent attempts to unionise them8. 
This process of unionisation is likely to accelerate among various categories of gig and platform workers and will 
certainly contribute to improving their working conditions and bargaining power.  

Summing up and way forward 
 
India’s growth trajectory and labour market analysis reveals that it has experienced a high growth rate during the 
post-liberalisation period. High growth has not resulted in decent job creation and, particularly in the last two 
decades, has been called a period of ‘jobless growth’. Most of the jobs created are of an informal nature, which is 
marked by low income and job insecurity. There has been increasing informalisation of the workforce and growing 
inequality in the labour market. 
 
A stunted process of structural transformation has undermined the desired sectoral distribution in output, 
employment and productivity and a resultant increase in productive employment. In this structural transformation 
process, the manufacturing sector has lagged behind in job creation and growth has been driven exclusively by the 
service sector. A large section of the workforce is still trapped in low-productive agriculture and transfer of surplus 
labour to higher-wage non-agricultural employment has been slow. There is low and declining LFPR (labour force 
participation rate) among women, especially in rural areas. Open unemployment is rising with very high youth 
unemployment, particularly among educated youth and females living in urban areas. The majority of the labour 
force is still engaged in low-productive agricultural activity, with low employment in manufacturing and other 
modern services such as IT, electronics, and other business and financial services.   
 
The manufacturing sector has lagged behind without adequate absorption of (low-skilled) labour and India’s growth 
has been led by the service sector. Instead, construction has been acting as the refugee for surplus labour from 
agriculture and is characterised by a high degree of labour casualization, along with precarious conditions of work. 
The contours of growth in output (and productivity) and the changing structure of employment show a weak 
relationship – manifested in what is referred to as jobless growth. The share of wages in the value added of the 
manufacturing sector has been falling and an overall shift towards profit (or income from capital) has been a feature 
of the pattern of growth and capital accumulation in the country.  
 
Clearly, there has been a disconnection between India’s growth rate and job creation. While the annual growth rate 
of GDP increased over time, there was no corresponding rise in employment and the employment elasticity of GDP 
growth declined. Informalisation in the labour market was not restricted to the informal sector but also spread 
within formal sectors through contractualisation and flexibilisation of jobs.  Labour market segmentation across 
location, gender, caste and religion restricts access to decent employment opportunities and relegates the socially 
disadvantaged groups to poor quality jobs with limited mobility. There are huge disparities and inequality across 
social groups, sectors, locations and gender in the Indian labour market. 
 
There has been a rise in skilled jobs and hollowing out of unskilled occupations, thus confirming the idea that 
automation is replacing unskilled or routine-task jobs. One the one hand, the new emerging platform work is 
creating largely temporary and non-standard work systems, based on a short-term relationship between workers and 
companies. On the other hand, it is creating new economic opportunities for informal workers who are entering 
the labour market. However, platform workers lack access to formal social protection mechanisms. This effectively 
reproduces informality and can further deteriorate working conditions. 
 
For the first time, platform workers and gig workers have become a part of the national labour codes, which is a 
good starting point towards safeguarding decent working conditions. Gig work and platform work are going to 
increase in the future and proper implementation of new labour codes is crucial. In particular, as per the new codes, 
gig workers as well as platform workers need compulsory online registration through an online portal, with the 

                                                      
8 Indian Federation of App-Based Transportation Workers (IFAT), a trade union body, is currently representing gig workers (The Wire, 31 
March, 2021). They can also form some groups or associations on social media platforms such as WhatsApp, Facebook, Twitter and others 
to share/discuss their common concerns and raise their voices. 
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registration subject to fulfilment of certain conditions in terms of age, number of days worked and possession of 
certain documents, such as Aadhar card to avail the benefits, which may be totally unfair. In addition, there is a 
serious need for a proper database to devise policy that can be implemented and monitored (which is absent at 
present, making the entire process of providing welfare services rather difficult). 
 
Only a quarter of existing workers have higher secondary level education and about one-tenth have graduation level 
education. About 30% of India’s youth are neither employed nor in education or training. This is the highest 
proportion in the world. For workers to leverage these new emerging opportunities, they need the requisite technical 
skills along with entrepreneurial and soft skills. Lack of institutions and skills trainings in these new skills as part of 
course curricula at present is glaring. Therefore, the skilling and re-skilling of a large pool of workers and youth is a 
significant challenge that needs to be overcome. Future technological developments require constant change in skill 
composition. The education and skill development regime in the country needs to address this issue through skills 
mapping and processes of reskilling. As the various sectors of the economy will be differentially impacted by 
digitisation and new technologies, there is the need for more sectoral research into the vulnerabilities resulting from 
such changes.  
 
Further research can be done in the following areas (i) improvement in labour statistics and inclusion of gig and 
platform workers in national labour force surveys, (ii) improvement in labour law regulations and social protection 
policies, (iii) sectoral research on the differential impact of technology, and (iv) potential of women’s employment 
in platform or gig work, to better understand the impact of digital technology on the world of work. 
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