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Introduction

The Centre for Internet and Society has recently undertaken research into the impact of
Industry 4.0 on work in India. Industry 4.0, for the purposes of the research, is conceptualised
as the technical integration of cyber physical systems (CPS) into production and logistics and
the use of the ‘internet of things’ (connection between everyday objects) and services in
(industrial) processes. By undertaking this research, CIS seeks to complement and contribute
to the discourse and debates in India around the impact of Industry 4.0. In furtherance of the
same, this report seeks to explore several key themes underpinning the impact of Industry
4.0 specifically in the IT/IT-es sector and broadly on the nature of work itself.

Scholarship that has emerged globally has sought to address the challenges of technological
forecasting as it relates to work in varied forms. For instance, the Frey-Osborne methods
examine characteristic tasks of each occupation and suggest that almost half of all jobs in
the United States and other advanced countries are at risk of being substituted by computers
or algorithms within the next 10 to 20 years.” On the other hand, scholars such as Autor and
Handel as well as research produced by OECD on this subject argue that occupations as a
whole are unlikely to be automated as there is great variability in the tasks within each
occupation.? Existing literature on the impact on jobs in the IT sector in India too have
arrived at mixed conclusions. Reports have raised concerns about job loss in the sector as a
result of automation® whilst it has also been reported that employment from the IT sector
reached 3.86 million in 2016-17 and an addition of around 105,000 was witnessed in FY18
itself.*

In this context, it is crucial to start by developing an understanding of which technologies are
at the forefront of bringing in Industry 4.0. Such an understanding will further help
understand which jobs, and more specifically, job functions are at the greatest risk of being
replaced by automation technologies. To further contextualise the impact, it is imperative to
develop a comprehensive understanding of how job functions are organised within the
sector itself. This becomes especially relevant with the emphasis Industry 4.0 places on the
horizontal and vertical integration of the various technologies constituting Industry 4.0.°

It is anticipated that to stay ahead of the curve of ‘technological unemployment’ there will be
significant skilling and re-skilling challenges to enable new talent addition around emerging
job roles.® The skilling challenge gains enhanced importance in the broader context of
nurturing an inclusive digital economy.” This is particularly relevant in the context of female
labour force participation, since it has been predicted that job creation will be concentrated
in sectors where females are underrepresented and difficult to retain, while sectors with
higher female participation, such as secretarial work, will undergo job loss.?

However, it is not clear how these trends will play out in the future, particularly because
other structural changes are taking place simultaneously (such as globalisation and
protectionism, demographic change, policymaking, technological adoption etc.).
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Objective and Scope

This research seeks to contribute to existing studies and dialogue on the impact and effect of
industry 4.0 on work in the Information Technology services (IT) sector in India. Though the
research focuses on the impact of technologies that comprise Industry 4.0, such technologies
are frequently interchanged with the words ‘automation’ and ‘digitisation’. Thus, the desk
research also examines the impact of ‘automation’ and ‘digitisation’ on the IT sector in India.
The case study looks at the IT sector broadly and where applicable, calls out information
specific to sub-sectors such as IT enabled services (IT-eS) or Business Process Management
(IT-BPM). The IT sector in India is uniquely placed; it is producing the technologies that are
disrupting work in other industries as well as implementing them internally. This report
focuses on the latter, but brings into context the former when relevant to work in the sector.

By drawing out trends and providing an analysis of contextual, quantitative and qualitative
data on changes to work and labour markets in India as a result of technological uptake, it is
anticipated that comparative research can be enabled by creating a framework that can be
replicated in other, particularly developing, contexts.

Methodology

This research looks at the impact of technological adoption on work in the IT sector in India
through desk research and empirical research.

Empirical Research: Empirical research in the project sought to generate primary data
through a mixed methods approach which included qualitative interviews and quantitative
surveys with selected groups of stakeholders.

In total, we conducted 7 semi-structured, qualitative interviews with stakeholders, including
trade unions, industry bodies and companies. Though we had reached out to HR services,
trade bodies, training/skilling services, and media - we were unable to obtain interviews with
these stakeholders.

We also undertook a survey with IT companies to generate quantitative data. For the survey,
employees at varying hierarchical levels - at the entry, middle and higher management levels
- were surveyed in person. We received 182 responses in total: with 135 responses from entry
level workers and 47 responses from middle and higher level workers. The survey
questionnaires are provided as Annexure 2.

Further, at the mid-stage of the research, a roundtable was held on June 29, 2018, that
brought together representatives from several stakeholder groups to have thematic
discussions on the role of Industry 4.0 in the Indian IT industry.’

Desk Research: Desk research analysed industry reports, news items, academic reports,
companies’ sustainability reports and annual reports, interviews, national employment data,
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questions to the Parliament, job descriptions from online job portals, surveys, and
roundtable inputs. The desk research studied the narrative around the impact of industry 4.0
and work in the sector. As part of the desk research, we focused on sixteen companies in the
sector. These were shortlisted based on their contribution to employment in the sector (and
the specific sub-sector they operate in) as well as the revenue generated. It should be noted
that the two were synonymous for a significant part of the sector’s growth in India. The
former metric was chosen as the impact of technological change on employment would be
most stark in large employment bases while revenue would indicate the capital wherewithal
to implement technological adoption. It is further anticipated that market leaders, as
evidenced by this shortlist, would pioneer technological change with the rest of the market
following suit.

IT sector overview

According to the “Make in India” website, the IT sector is comprised of four main segments -
IT services, BPM industry exports, Engineering, Research & Development (ER&D), and
Software Product Development. The Indian IT sector is said to currently employ 3.86 million
people directly and 13 million indirectly.” As pointed out in a release by the Ministry of
Electronics and IT, following the consolidation of secondary data from NASSCOM and staffing
agencies operating in the sector, the outlook on job creation in the sector is positive in the
short to medium term despite global employment challenges that the sector faces.” It is
important to contextualise these sectoral numbers to the larger projected Indian labour
market. India is expected to grow from 1.352 billion people in 2018 to 1.461 billion™ with over
68%" in the productive age group of 15-64 years by 2025. The total job market in the IT sector
is expected to grow to about 6.5 million by 2025™. Taken within the context of the Indian
labour market, the IT sector would still constitute only 0.65% of the total productive
workforce in India by 2025.

Identified drivers of growth for the sector include the emergence of new platforms, products,
and automation.” Of the four main segments, the IT-BPM sector in India expanded at a
compounded annual growth rate (CAGR) of 13.7% over 2010-16. This is 3 - 4 times higher than
the global IT-BPM growth, and is estimated to expand at a CAGR of 9.1%to USD 350 billion by
2025. According to NASSCOM, the growth of India’s IT Services industry for 2017-18 is
projected at 7.8%, with an expected growth rate of 7-9% in the next financial year. While the
software export revenue is projected to grow to 7 -9 % to $135-137 billion; the domestic
revenue is likely to grow 10-12% to $28-29 billion.” India’s ER&D Globalization and Services
market reached USD 22.3 billion in 2016 and is set to rise to US$ 38 billion by 2020." The
Indian Software industry is also said to be poised for tremendous growth, where the present
additional digital revenue coming from new business has crossed 20%, when compared to
14% in 2016. The value of the Indian Software Industry is expected to go to 38-40% in 2025.”
India is a prominent sourcing destination across the world, accounting for approximately
55% market share of the USS$ 185-190 billion global services sourcing business in 2017-18.%
However, it should be noted that nearly 90% of these exports are to the US, UK and Europe.”
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India’s IT-BPM sector includes 670 offshore development centres around 78 countries.?
India’s IT sector has further been cited as one of the fastest growing tech markets in APAC
with the sector displaying over 11% growth (in INR) in 2016-17.2 The sector has also
contributed over USD 11 bn in revenue,® with a 7% share of the total FDI inflows.

Specifically with respect to the IT sector, the IT and IT-eS sub-sectors, in 2016, added 1.7 lakh
jobs, according to NASSCOM.?® However, this fell short of its projection to add over 2 lakh new
jobs in the same year. This is in comparison to 5 years ago when the sector was adding nearly
4 lakh new jobs. Additionally, while it remains outside the category of direct employment in
technical jobs, the IT/IT-eS industry would have also employed another 2.5 lakh indirectly in
the form of logistics, catering, security and other allied industries.”

The fact that it is the third largest start up base, supporting over 4,200 new startups in 2016
means that new jobs are also being created in the sector.?® At the same time, there is anxiety
over the impact of automation on jobs in the sector.” The Government of India has been
questioned about the impact of automation and Al in parliament with three questions being
asked in 2018.%° These were with respect to the impact of jobs due to Al and automation and
job losses in the IT sector. While acknowledging that there has been unprecedented
technological changes that have led to changes in skill requirements, in its response the
Government held that the IT sector is a net recruiter but is in need of significant reskilling
efforts. With respect to the concerns around retrenchment of IT employees, the government
response denied receiving any complaints in this regard.
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Framing Industry 4.0 Technologies in the
IT sector

According to the 2017 NASSCOM IT-BPM Annual Guidance report, growth areas for the sector
include software as a service, cloud platforms, Bl, and cognitive embedded analytics.* FICCI
and NASSCOM also reported Internet of things, machine learning/artificial intelligence, big
data and cloud, and robotics and automation as key technologies in the sector.®? These
reports have demonstrated that the IT sector has actively been adopting into processes:

Cloud Computing

Cloud computing has resulted in a transformation of traditional business models of IT firms.
For example, Cloud vendors now handle several aspects of the IT ecosystem, like marketing,
sales, productivity, workflow, CRM, and analytics.® Cloud hosting has resulted in industry
moving from a small number of large expensive deals to numerous low-cost cloud hosting
deals.* This new landscape has increased in complexity due to increased competition and
the need to evolve brand new market strategies.® Cloud allows software product vendors to
shift to more regular annuity based revenue stream.*® The could also enable a shift from
traditional BPO models where customers pay based on number of seats to one based on
usage.” Cloud solutions can provide scanning, indexing, managing, and archiving electronic
documents. Cloud can also catalyze a shift away from IT assets.*® Cloud computing has also
enabled “edge computing”, a concept brought forth by GE digital, where computing happens
closer to the source of data on the “cloud edge”, also leveraging analytics, and artificial
intelligence technology.*

While IT infrastructure is now taken care of by companies like Amazon, Google, and Microsoft,
other aspects of the ecosystem, like marketing, sales, productivity, workflow, CRM, and
analytics are now handled by cloud vendors. The industry is now more likely to have
numerous low-cost (sub-$1 million) cloud hosting deals, in contrast to the previously
prevalent expensive $200 million deals with large companies.“> However, though the size and
cost of these deals have reduced, the new landscape has become much more complex due to
the increased competition and redundancy of many existing market strategies. In 2016,
Gartner predicts that more than $1 trillion in IT spending will be influenced by the shift to
cloud during the next five years. However, data collected by HfS shows that out of 121 cloud
deals in 2016 that had a total contract value of over $8 billion, TCS was the only Indian
company in the top five with 5% of the market share.”
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Big Data and Analytics

Big Data and Analytics have been a part of the IT sector’s offerings for a few years now. Since
2014, the ‘SMAC’ (Social, Mobile, Analytics and Big Data, and Cloud) stack has formed a crucial
component of companies’ IT strategies across disparate industries and commensurately
forming an increasingly significant part of Indian IT services companies’ revenue as well.”?
The current phase of big data analytics is said to have been revolutionised due to the
incorporation of cloud based platforms by decoupling storage and processing and allowing
for on-demand processing with dynamic access to data becoming possible.”* Some of the
advantages of leveraging Big Data capabilities have been pegged as enabling insights into
effective use of resources for efficient business and operational processes and enhancing
the customer experience and communication. However, challenges relating to the effective
utilisation of big data analytics in the Indian context remain with data format and
management being a primary one; the absence of clean and consistent data before applying
modelling techniques to the data is said to be a major impediment.*

NASSCOM, acknowledging the importance of Big Data and Analytics, has identified areas of
specialisation which are expected to emerge and are emerging within the domain: business
analysts, solution architects, data integrators, data architects, data analysts and data
scientists.” It further estimates that the total demand for roles in the domains of Al and
Big Data Analytics put together, in 2018 will be 511,000 and will increase to 786,000 by 2021.
Within these, it is anticipated that the demand for data scientists is going to be significantly
higher than that for traditional Big Data roles.“® It has been further reported in the media
that in India, currently, there are over 50,000 open data analytics jobs on the market with the
figure expected to have grown to 100,000 in 2018.¥

Internet of Things (loT)

The loT market in India is projected to grow to reach $15 billion USD by 2020.* Further, a
Deloitte-NASSCOM report highlights that the largest uptake of these technologies will be
seen in the manufacturing, automotive, agriculture, retail, and transportation and logistics
industries.* Specifically in the Indian context, the Government of India planning to invest
close to $1 billion towards its Smart Cities Mission is also a potential enabler for the uptake
of 1oT based use-cases in the aforementioned industries.*® Consequently, it is anticipated
that the demand for IoT based solutions will be catered to by “the technology services
industry across IT Services, Business Process Management (BPM) and Engineering, Research
& Development (ER&D)".>" This will require these sub-sectors to expand their portfolios and
devise new architectures in their existing areas of domain expertise.

The uptake of IoT in business process management, is expected to drive the next phase of
growth in the Indian IT-BPM sector with newer clients emerging and existing clients requiring
solutions to aid their transitional and innovative models predicated on the usage of loT
coupled with other Industry 4.0 technologies.> Some of the IoT based offerings that BPM
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vendors are offering have been outlined as enabling dynamic case management with the
conversion of unstructured business process into structured ones and providing real time
business activity monitoring coupled with predictive analysis and automated report
generation. Further, other use-cases of integration of loT are said to be in the domains of
customer service processes and the incorporation of BPM into IoT to enable centralised data
monitoring and processing.>> However, modelling the integration of device communication
and process is expected to be the biggest challenge in the uptake of IoT in BPM. The
associated challenges of managing the disparate protocols and of retrofitting are seen as
possible reasons for the slower than anticipated uptake of IoT so far.>*

The Indian IT services firms have established themselves providing IoT based solutions with
around 44% of the global outsourced 10T market in 2017.° The opportunities for growth for
the IT sector lie in providing services that cater to requirements that will emerge in the
domains of data analysis, cybersecurity, sensor technologies and data storage.* This is being
accompanied by newer revenue models of leveraging loT capabilities. Platform-as-a-Service
isone, as is evidenced by a lot of other technologies outlined here. Microsoft’s 10T Central® is
a case in point. While PaaS models centralise the software component of IoT solutions, it is
anticipated that newer models leveraging the layer of sensors and the network itself will see
uptake in the shape of Everything as a Service (XaaS) or loT-as-a-Service.*

What is also being anticipated is the impact on jobs that is going to be felt due to the
introduction of loT based solutions. On one hand, it is estimated that in the five-year period
from 2016-2012, around 94,000 jobs will be lost due to loT uptake, with the accompanying
creation of around 25,000. The loss of jobs is expected to be in low-skill jobs such as office
administration and maintenance, while the newer job roles that are expected to emerge will
be those of lIoT product managers, robot co-ordinators, industrial programmers and network
engineers.”® On the other hand, a senior official from the Department of Telecom has
reportedly stated that the impact of loT uptake will be seen in the creation of 10-15 million
jobs, mostly by start-ups and not big IT companies.®

Cyber Security

The European Parliament, in a recent report, outlined the various cybersecurity risks
associated with Industry 4.0 and in doing so highlighted how traditional cybersecurity
frameworks need a re-look in the context of the industrial setting.®’ Further, within the
industry, a Deloitte report calls for re-looking of cybersecurity as a new form of operational
risk in the Industry 4.0 paradigm.® This is unsurprising considering the technology
underpinning Industry 4.0 depends on enormous amounts of data. Thus, commensurate risks
associated with data sharing in digital supply chains, pitfalls of increased production and
challenges to systems update emerge.® To address these challenges, it is anticipated that
supply side participants such as IT services firms in India have a vast market to tap into with
the global cybersecurity market estimated to grow at a CAGR of 8.2% till 2025, as per a
NASSCOM-DSCI report.® With the cybersecurity value chain quite analogous to that of IT
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product development, it further represents an opportunity for the Indian IT sector to enter a
market currently dominated by countries in North America and Europe.®

Systems Integration

The foundational block of Industry 4.0 is characterised by each of the aforementioned
technologies as its constitutive components coming together to bring about overarching
change in work processes.® This signals a potentially emerging area for engineers to work in
- the integration of the systems that will be reliant on these diverse technologies working
together seamlessly. As one IBEF report points out, the requirement for system integration is
already recognised by large players and is being seen in their move away from being “simple
maintenance providers to full service players, offering infrastructure, system integration and
consulting”.® For example, the data and analytics company GlobalData has found that 48% of
IT services deals during 2017 were focused on systems integration.®® For some companies,
such as WIPRO, the shift to systems integration began in 2007 alongside a shift to software
solutions and services.®”’ As several other anecdotes by systems integrators highlight, their
role is growing in coping with the challenges posed by Industry 4.0 with capabilities being
required spanning domain areas such as automation, data analytics as well as cybersecurity
along with non-technical areas such as business and project management.”

Artificial Intelligence

Surveys of upper management conducted within the Indian IT sector suggest that along with
loT, Al is projected to be the biggest technological trends that will impact the future of jobs
in the sector.” This has been attributed to the expectation of Al based solutions to generate
$100-120 billion by 2025 in productivity led gains for the global IT service providers,
particularly in areas of consulting, engineering services, application development and
others.”? A survey commissioned by Infosys across 7 countries (Australia, China, France,
Germany, India, the United Kingdom and the United States) further suggested that the uptake
of Al is increasingly being seen in verticals within organisations other than just IT, such as
operations, R&D and customer service.”

Additionally, it is also expected that the falling costs of Al based technologies will drive their
uptake in economically advanced countries which will further drive IT firms in India to
develop competencies in the domain.”* Moreover, in the Indian context, the
acknowledgement of the economic potential that Al holds is being recognised through the
development of a policy framework by the government.” Challenges to the adoption of Al,
however, exist with data underpinning Al technologies being suggested as the major one.”
Commensurately, organisations in the aforementioned Infosys survey reported widespread
investment in data management, particularly in India and the United States.”
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Al is also expected to drive newer outsourcing models within the BPM sector such as BPaaS
(Business Process as a Service)® which will allow firms within the sector to move past
transactional business process outsourcing to deliver a more mature end-to-end strategic
solutions for companies to implement. These models also represent cost-savings by
eliminating the need for large upfront capital outlays and reductions in total ownership
costs.” The disruptive potential of Al on jobs has been said to potentially redefine what the
traditional notions of back, mid and core office jobs look like. This is being rendered possible
due to evolving robotic process automation models now being utilised not just for traditional
rule-based tasks but also knowledge-intensive ones.?’ With advancements in technologies
subsuming Al such as natural language processing, the BPM sector is seeing a transformation
of the voice business to a customer interaction service with the introduction of voice bots,
email solutions, and mobile apps clubbed together as a consolidated service.’’ Similarly,
within the IT services sector, the impact of Al can be anticipated owing to the potential it
holds in the disruption of existing software development practices.®

Legal Backdrop to Labour in India

The different political and economic climates in which India’s labour law framework and IT
sector emerged, have led to a piecemeal application of labour protections to the sector. A
key reason can be attributed to the argument made by industry players vis-a-vis the white-
collar nature of workers in the sector. Simultaneously, relaxation from labour law
applicability has been instrumentalized by various state governments to incentivise the
growth of the sector endemically.® As a result, the applicability of labour laws to the IT
sector have been at times ambiguous, leaving gaps with respect to worker protection. For
example:

Legal status of ‘workers’

Job protection regulations in India protect jobs by prescribing rules for termination of
employment. While these regulations are clear for factory workers in the country, the
applicability for the IT industry has been less clear largely due to the “white-collar” heavy
composition of the labour force engaged in the sector.?* The uncertainty arises primarily
with respect to coverage of the sector within the Industrial Disputes Act, 1947, as it is
intended to provide legal protections to “workmen”. A workman is defined as “as any person
who does any manual, unskilled, skilled, technical, operational, clerical or supervisory work
for hire [...]" and excludes persons “in a managerial or administrative capacity or a supervisor
drawing wages in excess of Rs. 10,000/-". Courts have rarely adopted a plain reading of the
definition and interpreted the interpretation of workmen to not include “duties which
require the imaginative and creative mind” under the criterion of manual, skilled, unskilled
or clerical.®® Resultantly, there has been uncertainty over the coverage of IT sector
employees’ determination as workmen. This doubt was further compounded by blanket
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exemptions that were granted to the sector in Karnataka from the Industrial Employment
(Standing Orders) Act, 1946.% In two cases of employee terminations of IT workers which were
reported in the media, the courts stayed the terminations citing impropriety with the
retrenchment procedure envisioned under the Industrial Disputes Act ¥. At the heart of the
issue is the classification of employees who perform technical labour and thus, can be
classified as “workmen” under the Industrial Disputes Act.®®

Legal status of trade unions

Trade unions are formed for the purpose of collective bargaining. Owing to the ‘white-collar’
nature of the sector in India, trade unions have historically been unable to establish
themselves in the IT sector.® Contemporarily though, trade union formation in the sector is
picking up.®® In December 2017, the Forum for IT Employees (FITE) became the first registered
trade union operating in the IT/ITeS space.” Karnataka State IT/ITeS Employees Union (KITU)
was formed on August 20, 2017° and is affiliated with the Centre of Indian Trade Unions
(CITU). Another early initiative was the formation of the Union for Information Technology &
Enabled Services (UNITES).” This was set-up under the aegis of Union Network International -
a global trade union. The National Democratic Labour Front-IT and West Bengal Information
Technology Services Association (backed by CITU)* are other trade unions in the sector. Even
though a few unions have been registered, they have not been recognised by the
management and invited to take part in collective bargaining®. This is a consequence of
union recognition being mandated by law in a select few states. While industry associations
like NASSCOM have claimed that the employees are not interested in unionising, studies have
contested this claim®.

These unions are currently supporting IT employees in legal fights against their employers in
the case of termination. Some key issues concerning unions working in the IT sector are: (a)
long working hours, (b) workload, (c) compensation related issues, (d) appraisal and
promotions issues, (e) job insecurity, (f) high stress levels, (g) denial of annual leaves, (h) no
recognition for extra efforts and (i) lack of transparency and equity. These findings indicate
that IT employees look to unions not only for termination related issues but on a host of
other issues.”

Consolidation of India’s labour law framework

The labour law framework in India has been criticised widely for being fragmented due to
the multiplicity of laws.. This follows in the wake of employer demands for deregulation of
labour laws since product market liberalization in India, so as to allow employers to be more
agile in responding to market forces.”® Consequently, the labor law framework is currently
undergoing a major consolidation. The underlying premise of these is supported by studies
promoting the notion that pro-worker laws contribute to increasing unemployment and
informality,” while ignoring the widespread criticism of these estimations'®.
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Consequently, the proposed labour law reforms are likely to usher in a more flexible labour
force with the aim of furthering objectives within the “Make in India” and the “Ease of Doing
business” ideals.” Some of these labour code ‘reforms’, we anticipate, will lead to an
imbalance in bargaining power in favour of employers. These include the scrapping of the
labour court, liberalisation of inspection and labour administration, notice periods prior to
striking, increasing the employee threshold for factories that are required to seek state
sanction before shutting down, provisions for fixed term employment etc. While these moves
may prima facie placate employers by making hiring and firing easier, these ‘reforms’ do not
adequately strike a balance with the interests of the protection of rights traditionally
accorded to workers in an already fragmented labour market and in the context of
retrenchments being seen in the IT sector. Broadly, the labour law ‘reform’, then, does not
anticipate some of the pitfalls for workers in the changing world of work including newer
contractual arrangement, increasing precarity and lack of social security protections and
associated labour market transitions that can be anticipated vis-a-vis the eccentricities of
the Indian labour market.'?

Impact of minimum wage

Minimum wage regulations specify a wage floor to ensure that wages provide the basic
means of livelihood for employees. This has been predominantly used for according
protection to blue collar workers.” Minimum wages in India are implemented through the
Minimum Wages Act, 1948 and is applicable to “employment specified in the schedule
appended to the Minimum Wages Act or any process or branch of work forming part of such
employment”'®. Compared to the IT/It-eS services sector, the domestic call centre is
anticipated to be impacted more as workers can be included under the ‘date entry operator’
scheduled employment under the Minimum Wages Act.' With increasing competition and
lowering wages'®, at least in the case of entry level staff in IT/IT-eS sector, these regulations
are expected to hurt companies operating in the BPO sector owing to the significant costs
incurred linked to manpower requirements.'”’

Contextualising Methodologies

Labour markets are complex and are impacted by a wide variety of contextual factors such as
national and global policy, informal sectors, demographics, migration and immigration. The
impact of technological adoption is also complicated and is increasingly a key factor
influencing companies, labour markets, work and tasks. To put forth a comprehensive view of
the impact of automation on work, it is important to qualify the impact technology has on a
range of aspects relating to work. This includes aspects at the individual level such as
motivation, productivity and communication, value of education, and entrepreneurship. It
also includes the direct or indirect impact of technology on welfare, human capital and GDP.
It is also important to address questions such as whether the technology is augmenting the
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job, automating the job/parts of the job, digitising the job/part of the job and the potential
resulting job loss or a change and/or re-shuffling of tasks." For example, declining labour
participation as captured by national statistics in India need not necessarily equate to
unemployment and could mean instead more people are staying in education, or the work
has yet to be adequately captured by national metrics etc ."

International studies on the impact of industry 4.0 in developing countries have reached
differing conclusions. For example, some have concluded that jobs in developing countries
will be more at risk to the impact of automation than those in developed countries because
of a larger workforce employed in routine jobs. " Other studies, however, anticipate that the
impact of technology will be slower in developing countries because of a slower rate of
technological adoption and because of a high percentage of manual non-routine jobs.™

For example, Frey and Osborne in their seminal work, “The Future of Employment: How
susceptible are jobs to computerisation”"? argue that it is possible to automate any task.
They also qualify four bottlenecks: (a) sufficient data is available and can be used for pattern
recognition, (b) creative intelligence tasks, (c) social intelligence tasks, and (d) perception
and manipulation. While this methodology predicted that upto 47% of all jobs could be
automated in the US and upto 35% in the UK by 2030, other studies have projected widely
varying numbers."

In another study, McKinsey analyzed the impact of automation across 54 countries covering
78% of the global labor market to assess the percentage of time spent on activities with the
technical potential for automation by adapting currently demonstrated technology™. In this
study, they found the automation potential for the “Information” sector in India at 59% of the
workforce affecting approximately 7,68,800 employees and in the “Professional, Scientific
and Technical Services” sector, the impact was stated to be 46% representing 1.9 million
employees.

Yet, it is unclear how these studies have accounted for content and local labour market
structures and risk importing methodologies and framings developed for western markets
into developing contexts.” Yet, it is also hard to qualify with any granularity how technology
is affecting work from the above mentioned studies. Also, while these studies theorise
potential impacts of automation, these numbers do not completely reflect the realities that
affect the potential rate of adoption of technologies. Various constraints operating at the
macro and micro levels of policy, economics, technology and society'® and the interplay
between them has the ability to significantly impact the eventual adoption and consequently
the implications for work. For example, a policy level constraint could be statutorily banning
the adoption of a technology or a class of technologies. Take the example of conversations
regarding a ban on driverless vehicles in India™ and the government’s view of potential job
losses that this technology could engender. That said, the borderless nature of the
knowledge economy compels competitive development of these technologies and companies
might still devote resources to developing these technologies,”® irrespective of the potential
for policy moves that would prevent adoption at the national level.
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Thus, as research into the impact of emerging technologies on work continues to progress,
there is a need to consider quantitative changes in employment in response to technological
adoption, eg. number of jobs lost or created in particular segment More importantly, there is
a need to address qualitative changes whereby change hurts some workers while benefiting
others or varying impacts on different groups of workers and the emergence of newer
models of workforce such as the gig economy, crowdsourced workers etc. in order to inform
the policy response to Industry 4.0. This is where this research situates itself in relation to
understanding the future of work in the IT/IT-eS sector.

For a more realistic assessment of the impact of Industry 4.0 on labour markets, the
structural factors relevant to each market such as demographics impacted by technology,
firm-level frictions, issues of migration etc. as well as a holistic impact on the work must be
examined closely.

Drivers of Change in Work

Technological change is merely one of the many forces that will impact the future of work. It
has been argued that the future of jobs is not deterministic and is heavily influenced by the
dynamics of social, political, and economic transformation processes.” A 2017 FICCI and
NASSCOM report identified twelve trends that impact the future of jobs across various key
sectors in India. These include: level of exports of Indian companies, rapid adoption of
industry 4.0 in advanced markets and impact on offshoring, changing overseas job market for
Indian workforce, level of FDI flow into India, launch of smart products and services, creation
of highly optimized supply chains, business innovations, demand for resourceful planet and
sustainability, new work arrangements, rising middle class, high proportion of young
population including millennials, and increasing urbanisation.'®

It should be noted that these trends do not operate in isolation, rather they often reinforce
each other or work in opposing directions. This makes the task of anticipating the exact
magnitude of their impact potentially challenging, requiring more forward-looking and
prudent policy measures to anticipate their impact on labour systems.” Most of these trends
can be subsumed within broader ‘mega trends’ around globalisation, changing demographic
profiles and rising urbanisation. Some such processes within these mega trends are
highlighted below.

Globalisation

Globalisation has led to the integration of disparate economies into global markets through
trade. For example, OECD data shows that trade as a proportion of GDP is rising both in
developed and developing economies.™ This integration has taken the shape of not just
integration of products and services but also technological dissemination.” This is
evidenced by the rapid adoption of ICT leading to trade in tasks, termed as the “great
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unbundling” by greater fragmentation of the production process and rising global
outsourcing.” It was this integration into global value chains that worked well for emerging
economies in Asia as they adopted an export-driven development model.” In the context of
the Indian IT sector, it becomes especially important to contextualise the integration into
these global value chains due to the high participation of the sector and the impact it is
anticipated to have as a potential driver for employment.’

Over the last few years though, a countermovement - reshoring, is being seen in developed
economies.” The ILO explains reshoring as “the relocation of all or parts of the production
process to (or near) the country of origin of the parent company by a multinational
enterprise (MNE).”"?® The term re-shoring comprises two components:

1. Near-shoring: i.e. if production is relocated to a location near the home country
(e.g. to Canada instead of the United States or to Eastern Europe instead of
Germany). This represents a major challenge for the Indian IT sector as the cost-
advantage for offshoring to India is dwindling and near-shoring becomes a more cost-
effective way of outsourcing MNE IT requirements.'

2. Back-shoring: i.e. if the production is relocated to the same country.”™ In a political
climate where there is a populist dissonance with globalisation and its impact on jobs
and the quality of jobs, as well as in the wake of protectionist policies being adopted
in developed economies, it can be anticipated that backshoring will be exacerbated.
For instance, the ‘reform’ of the H1B visa regime is expected to put further pressure
on the margins of Indian IT companies by having a significant impact on the
landed/onshore costs.”™ This is already being evidenced as firms such as Infosys and
Cognizant have publicly stated that they seek to substantially increase their workforce
headcount in the US.™

Increased trade liberalisation and globalisation are also touted to be one of the fundamental
factors behind emerging economies undergoing a premature deindustrialisation™, i.e. the
increasing capital and skill intensity of manufacturing.™ In emerging countries, the
manufacturing share of employment is peaking well below the levels experienced by
advanced economies in their early stages of industrial development, which leaves them in a
middle-income trap.™ This has been documented in the specific Indian context as well.™®
Consequently, manufacturing which is a predominant site of job-creation in developing
countries’ contexts cannot accommodate the growing demands of the labour market, thus
leaving industries within the service sector to absorb the pressure. The duality of forces at
play here - that of back-shoring and premature deindustrialisation, could have conflicting
impacts on industries such as the IT services sector, owing to their reliance on production
work being outsourced from developed economies.

Emerging economies that have utilised their comparative labour advantage, need to be wary,
especially in light of the potential impact of technological adoption of Industry 4.0
technologies in ‘advanced’ markets. For example, it is argued that “the adoption of these
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exponential technologies by the Indian IT industry would be a factor of the rate of diffusion
of these technologies from the advanced markets to India.”” A need may thus arise to
develop tools to combat the consequences of reduced foreign direct investment in such a
scenario, especially after structuring the economy around gradual liberalisation of FDI
entering the country.

Demographic shifts

The dependency ratio in the Indian demographic i.e. dependents (aged under 15 and over 60)
in relation to the share of working-age population (aged 15 to 59) has been declining in
India.”® A similar fall in dependency ratio has been credited with the success stories of East
Asia economies™ and has been more broadly established to be a pathway to economic
growth given adequate policy reforms tapping into this transition.™ In India, this transition
started about 40 years ago and will likely last another 20 years.™ The working-age ratio in
the country is set to rise from about 64 percent currently to 69 percent in 2040, reflecting the
addition of over 300 million working-age adults. It is projected that this will make India the
single greatest contributor to the global workforce, by at least an order of magnitude.™ This
shift in the demographic profile of workers, it can be anticipated, comes with the added
pressure of creating employment opportunities along with ensuring skill development for the
increasing number of workers slated to be entering the workforce, to be able to maximise the
potential for gainful employment that the demographic dividend holds.

The IT sector then holds the potential to provide for this demographic transition by laying
the foundation deepening technological capabilities in other sectors that have traditionally
held the potential to generate large scale employment such as manufacturing. This role for
the IT sector in the wake of India’s demographic dividend has been emphasised upon by the
erstwhile Planning Commission in the 12th Five Year Plan™ and more recently, the Finance
Minister.™

Additionally, this demographic transition is associated with an expansion in the middle class
and accompanied by increasing urbanisation.’ The rising middle class has been attributed
as a key reason behind the economic success stories of China, India, and the ASEAN region.™®
In India, a study by Krishnan and Hatekar using National Sample Survey (NSS) Consumer
Expenditure Survey (CES) data finds that the size of the Indian middle class expanded
significantly between 2004-05 and 2011-12." However, it is important to add that they
further find that this was mostly driven by growth in the lower middle class. The occupational
structures then become important to contextualise: the lower middle class is seen to be
engaged in occupations synonymous with the poor while the upper middle class is
associated with engagement in knowledge-based service industries. The consumption
patterns and the commensurate growth that is typically associated with the expansion of the
middle class™® is increasingly being targeted by global firms looking to expand into
developing and heavily populated markets such as India."
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Further, this has important implications for the demand of jobs in service industries like the
IT industry. As education within the middle class increases, it is expected to create a demand
for higher paying jobs such as those found typically within the services industry in contrast
to jobs found in industries like manufacturing, for instance.™ It also becomes imperative to
further disaggregate this phenomenon to understand how it may be dissimilar in the Indian
context. For instance, research™ shows a continuing of systemic income inequality between
classes (as is being evidenced globally), and these considerations need to be factored in
while accounting for the impact of an expanding middle class and its implications for
fostering inclusive job growth across sectors - including the IT sector.

Urbanisation

Work and urbanisation have traditionally been associated with each other - with companies
headquartered in urban centers to find talent and people moving to urban centers to find
work. This pattern has been confirmed with the global rise in urbanisation over the last two
centuries; the UN in 2009 estimated that urban population outnumbered the rural population
globally.™ Similarly, in India, the twentieth century witnessed rapid urban population growth
peaking in 1981. Since then, however, there has been a steady decline in urbanisation growth
rates.™ This could be pegged to the capital-intensive industrialisation of the manufacturing
sector coupled with the growth of predominantly white-collar sectors such as finance,
insurance, IT - ITeS etc. in the urban cities.” Having said that, the absolute number of urban
population in India is still enormous with an additional 300 million new urban residents
projected by 2050.™ This has seen spiralling land prices especially in the Tier | cities, with
several government initiatives like the Jawaharlal Nehru National Urban Renewal Mission.
Additionally, allowing 100% FDI in the real estate sector, introduced to increase the supply of
land to combat the increasing urban land prices, had a limited effect. Bangalore, for instance,
registered the second highest land appreciation amongst Asian cities, according to
consultancy firm Knight Frank’s Prime Asia Development Land, with the increase in the prices
in Bangalore being attributed to the saturating presence of the IT sector.™®

Consequently, firms in the IT sector may be required to look at relocating to Tier Il and 11l
cities to cut down on operational costs. In fact, such a strategy was earlier recommended by
Assocham for the IT sector to counteract the impact of weakening rupee™ and is increasingly
being evidenced in the growth of IT services clusters in Tier Il and Il cities.™® In a growing
trend, some companies like Zapier and WordPress have leveraged technology to enable
remote work for the company, making location a moot point.™ Firms in the Indian IT sector
are developing products to enable this change in work, though it is less clear if they
themselves are adopting it."®
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Contextualising Work in the IT Sector

This section seeks to arrive at a conceptual framing for understanding the way in which work
is structured in the ITS and BPO sub-sector. The objective here is to be able to use the
framing to then be able to better understand the production processes underpinning these
sub-sectors to then pinpoint the points at which technological implementation is underway.

Occupational Mapping

Utilising the occupational mapping done as a prerequisite to setting up occupational
standards - as required for the functioning of Sector Skill Councils (SSCs)™" - offers a useful
framework for understanding the manner in which work within the various sub-sectors of the
IT sector is structured. Occupations can be understood to be a set of job roles which perform
a similar/related set of functions in an industry.” These occupations are then seen across
the different hierarchical levels: entry-level, middle management, and leadership with the
job role-component of the occupation varying across hierarchies. Job roles can also be
understood as unique positions that can be held in a company within a sub-sector. Further,
entry level is understood as requiring 0-2 years of experience, the middle-management as 2-
10 years, and the leadership as greater than 10 years of experience.

ITS sub-sector™:

Currently, the ITS sub-sector comprises the highest portion of the overall IT-BPM exports and
domestic industry. In 2013, the ITS sector contributed 59% to a total of USD 75.8 billion of
export revenue, and 64% to a total of USD 19.32 billion of domestic revenue. Consequently,
this magnitude is reflected in the growth of the directly and indirectly ITS employed
workforce. Occupational mapping highlights directly employed workers engaged in producing
and managing information for businesses. Services provided range from consultation,
systems integration, IT outsourcing, hosting, training, and support maintenance. In contrast
to the sub-sector’s history of resourcing companies with a cost-effective extended workforce,
changing economic environments and export led growth have warranted the value-added
services offered today.

Recommendations and trends for continued growth include expanding delivery channels
(e.g. cloud computing), maintaining attractiveness of skill availability in India, penetrating
other industries (e.g. healthcare) and offering new services (e.g. information security).
Despite fears of increasing volatility in a globally interconnected world, positive predicted
growth yields and trends create the conditions for an increased demand of a variety of skills
to optimise efficiency.
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BPM sub-sector™*

In 2013, the BPM sub-sector contributed 22% to the IT-BPM industry’s export revenues and
16% to domestic revenues. Emerging from the advancement of ICT and a shift in delivering
business processes from high-cost to low-cost destinations, the BPM sub-sector is
characterized by externally managing, owning, and evaluating business processes. Business
processes range from finance, HR, supply chain management, knowledge/research work, or
legal services. Deemed as the helm of India’s knowledge-based economy, BPM is moving
away from labour arbitrage to analysis-informed solutions that will streamline business
objectives and cater to customer expectations.

Expected to grow 9% and increase the total workforce to 30 million, channels of growth
include harnessing big data outsourcing opportunities, specialising further in knowledge
services, and increasing the use of social media communication to manage customer
relations.

Notwithstanding the various drivers of change in work, understanding the intensive growth
both sub-sectors are experiencing via mapping occupations becomes necessary. Cross-
cutting job levels and required skills pictorifies a career trajectory and incorporates constant
variables into an evolving occupational field. Moreover, through primary and secondary
research, occupational mapping further contextualizes labour laws, attrition and the need for
substantive skilling and re-skilling programmes. Formalised by the NASSCOM IT/IT-eS Sector
Skills Council and the National Skill Development Corporation (NSDC) after consultations
with various industry representatives in 2013, the occupational mapping for the various IT
sub-sectors includes:
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Occupational Mapping for IT Sub-Sectors
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These broad occupations are then further disaggregated into several job roles. For instance,
the occupation “Analytics” within the BPM sub-sector comprises of job roles : (a) at the entry
level - associate for analytics (b) at the middle management level - manager, team leader,
and senior associate for reporting; manager, team leader, senior associate, process lead, and
process expert for modelling and analysis; (c) at the leadership level - business
manager/AVP/VP for reporting as well as for modelling and analysis, and head of analytics.
An exhaustive job-role level disaggregation for each occupation can similarly be found in the
mentioned reports.

In terms of aggregate findings, we found that across each sector there was a significantly

greater concentration of job roles at the middle management level. The distribution was as
follows:

1. ITS sub-sector - 19, 91 and 25;

2. BPM sub-sector - 16, 11 and 30;
3. ER&D sub-sector - 16, 48 and 54;
4, SPD sub-sector - 18, 63 and 21

The concentration in the middle management level is unsurprising given the experience level
bracket is more prolonged for the middle management. The implication of this distribution
then needs to be related to news reports that have cited the middle management as being
hit hardest by automation and the introduction of technology into business processes, as
discussed later in this report. Tasks such as monitoring and supervision that were earlier the
domain of the middle management are now being performed by technological tools.’® As one
report highlights, “Capgemini is using IBM's cognitive consulting tool Watson to assign people
to projects, while Infosys is building a machine-learning platform that will help project
managers take decisions to make better trade-offs between the number of people needed
for a project and the timeline for completion.”"

In our desk-review of publicly available information regarding the adoption of Industry 4.0
technologies being adopted or implemented by companies, we found that all of the 16
companies studied had made inroads. These took the shape of platforms that were
implemented to organise work internally at the company and/or were created as customer-
facing service offerings and have been captured in the diagram below:

Table 1: Documenting Information on Adoption and Implementation of Industry 4.0
Technologies in Sample IT Firms
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Company

Tata Consultancy Services

Infosys

Wipro

IBM

Cognizant

Platform/Technology

Digitate launched
Ignio

Mana and Aikido
leverage the Infosys
Automation Platform,
Infosys Information
Platform, and Infosys
Knowledge
Platform’™2

AssistEdge
Nia

Cloud Based Human
Capital Management

HOLMES
HOLMES Cloud Bot

Cloud

Automation

Description

Root cause detection,
automation of tasks,
predictive impact
analysis'

Automation of
maintenance of tasks
for physical and digital
assets

Robotic Process
Automation

Al Platform
forecasting,
understanding
customer behaviour,
and compliance and
fraud.®®

Algorithmic
intelligence and
cognitive computing

Chat interface,
analysis of firm’s
technology application
architecture, risk
management and
compliance™

Use heaps of data
collected into quality
insights and transform
businesses"

Cybersecurity, Talent
migration, re-
platforming to the
cloud™
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Capgemini India

Mindtree

HCL Technologies

Mphasis

Tech Mahindra

Genpact

Intelenet Global Service

Hinduja Global Solutions

Al
Advanced Analytics

Auditing Al

Augmented
Intelligence

Automation

Al

Genpact Cora

Al

Al
Automation

Process automation,
Machine to machine
communication, 3D
printing

The machine should
be able to explain its
decisions™*

Human-machine
partnership. It's not
human or the machine.
It's human and the
machine'

Intelligent automation,
optimize IT costs,
drastically enhance
efficiencies of their IT
and provide better
customer service and
satisfaction overall®

Simpler solutions for
higher adoption™

Reducing risks around
errant robots and
misapplied Al spinning
out of control™®

indigenous solutions
that are specifically
wired to address the
niche challenges of
aviation industry™®

Al-powered messaging
technology to
transform customer
experiences driven by
digital innovations and
key design principles™®
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CSC India - Industrial Machine Improves the return-
Learning (IML) on-investment clients
see from their
information

- facilitate tangible
benefits, such as
reduction in patient
readmissions or
lowering
manufacturing
material consumption

rates™
CGI - Al - RPA, optical character
- loT recognition, neural
- Advanced analytics networks, computer
vision'®?
WNS Global Services - WNS SocioSEER™&3 - Advanced Al and deep

learning modules™*

To understand the interaction of the occupational categories with Industry 4.0 technologies,
we used the framing previously constructed and mentioned above by the NASSCOM IT/IT-eS
Sector Skills Council and the NSDC. These occupational categories formed the bedrock of our
survey questionnaire and responses were sought regarding the impact being felt across each
occupational category along the lines of technological implementation, skilling challenges
etc. Further, we granulated the adoption and implementation of these technologies to
specific occupational hierarchical brackets: the entry, mid and higher levels.

To answer the pressing question of trends currently being observed in terms of occupations
being impacted most, respondents were asked to indicate the level of implementation of
Industry 4.0 technologies on a five point scale. The lowest number in the scale indicated that
the degree of implementation of Industry 4.0 in job roles comprising a particular occupation,
on average, was currently negligible. A number higher up the scale similarly indicated a
greater incidence of engagement of workers involved in performing job roles comprising a
particular occupation. As the tables below indicate, all occupations at the entry level are
seeing some degree of automation through Industry 4.0 technologies. This observation only
negligibly changes for occupations at the middle and higher levels.

Table 2.1: Degree of Technological Implementation in Sample IT Firms - Entry Level
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SUNo. | Activity Entry Level
0(No 1 2 3 4 (Most N/A | Total
Impact) Impact)

1 Systems 0.0 27.4 | 356 | 9.6 4.4 23.0 | 100
Integration

2 Custom 1.0 31.7 442 | 125 10.6 0.0 100
Application
Development

3 Software 0.0 8.7 63.5 | 13.5 14.4 0.0 100
Deployment and
Support

4 Infrastructure 1.9 423 | 375 10.6 | 7.7 0.0 100
Management,
Consulting and
Integration

5 Infrastructure 1.9 433 | 375 | 10.6 | 6.7 0.0 100
Management
Operations

6 Software Testing | 1.0 6.7 67.3 | 144 | 9.6 1.0 100

7 Services 1.0 53.8 | 26.0 | 5.8 13.5 0.0 100
Oriented
Architecture
(SOA)

8 Application 0.0 2.9 67.0 | 20.4 | 9.7 0.0 | 100
Management
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9 Information 2.9 1.5 69.2 | 10.6 | 5.8 0.0 100
System
Outsourcing
10 Hardware 1.0 33.7 | 4741 1.5 6.7 0.0 100
Deployment and
Support
1 Web Services 0.0 9.6 58.7 | 21.2 10.6 0.0 100
Total 0.9 248 | 499 | 127 | 89 2.7 100
Table 2.2: Degree of Technological Implementation in Sample IT Firms - Mid Level
i
SINo. | Activity Mid Level
0 (No 1 2 3 4 (Most N/A | Total
Impact) Impact)
1 Systems 0.0 14.1 452 | 89 8.9 23.0 | 100
Integration
2 Custom 2.9 7.7 51.0 | 269 | 115 0.0 100
Application
Development
3 Software 3.8 2.9 1.3 | 442 | 7.7 0.0 100
Deployment and
Support
4 Infrastructure 1.0 1.5 | 60.6 | 19.2 | 7.7 0.0 100
Management,
Consulting and
Integration
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5 Infrastructure 5.8 20.2 | 51.0 | 183 | 3.8 1.0 100
Management
Operations
6 Software Testing | 1.0 4.8 39.4 | 442 | 8.7 1.9 100
7 Services 0.0 14.4 | 59.6 | 15.4 | 10.6 0.0 100
Oriented
Architecture
(SOA)
8 Application 0.0 1.9 35.9 | 515 10.7 0.0 100
Management
9 Information 3.8 4.8 26.9 | 57.7 6.7 0.0 100
System
Outsourcing
10 Hardware 1.0 1.9 62.5 | 28.8 | 5.8 0.0 100
Deployment and
Support
1 Web Services 2.9 1.9 125 | 65.4 | 16.3 1.0 100
Total 2.0 8.0 442 | 339 8.9 3.0 100
Table 2.3: Degree of Technological Implementation for Sample IT Firms - Higher Level
SINo. | Activity Higher Level
0 (No 1 2 3 4 (Most N/A | Total
Impact) Impact)
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Systems
Integration

1.9

6.7

44.2

35.6

11.5

0.0

100

Custom
Application
Development

0.0

8.7

30.8

51.0

9.6

0.0

100

Software
Deployment and
Support

2.9

2.9

17.3

62.5

13.5

1.0

100

Infrastructure
Management,
Consulting and
Integration

2.9

0.0

36.5

48.1

9.6

2.9

100

Infrastructure
Management
Operations

1.9

6.7

45.2

35.6

8.7

1.9

100

Software Testing

1.0

4.8

11.5

67.3

14.4

1.0

100

Services
Oriented
Architecture
(SOA)

1.0

1.9

36.5

48.1

11.5

1.0

100

Application
Management

0.0

4.9

7.8

63.1

23.3

1.0

100

Information
System
Outsourcing

1.9

2.9

13.5

55.8

26.0

0.0

100

10

Hardware
Deployment and
Support

1.9

3.8

30.8

49.0

12.5

1.9

100
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1 Web Services 1.9 5.8 8.7 32.7 | 50.0 1.0 100

Total 1.6 45 | 257 | 499 173 1.0 100

Another key finding from the data below is that while occupational categories across
hierarchies are having to contend with the uptake of these technologies, on average, those at
the highest levels in the hierarchy are experiencing the involvement of Industry 4.0 in job
roles within occupations. This further indicates that basic support work, called LO work in the
sector, is currently not seeing any significant levels of automation. As industry analysts have
observed, any significant impact aggregated to the level of the sector will only be visible
once LO work sees significant automation.” It is important to note that the responses for
each hierarchy were provided by individuals irrespective of their hierarchical position in the
firm.

Chart 1 - Degree of technological implementation by hierarchical buckets (as reported by
entry level respondents)
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Chart 2 - Degree of technological implementation by hierarchical buckets (as reported by
mid and high level respondents)
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Impact on the BPO Sector

There is growing consensus around how the uptake of Industry 4.0 is going to be differential
across the various sub-sectors subsumed within the larger ambit of IT/IT-eS.” Within the
sub-sectors, there is growing evidence around the BPM sub-sector being the predominant
site of automation owing to the repetitive nature of the tasks that jobs in the industry
comprise of." However, the nature of automation, at present in the sub-sector, is more
commonly in the shape of robotic process automation, which is useful for automating rule-
based tasks.” As one report explains, “Typical examples of RPA are transaction processing,
data entry in high volume, repeatable and computer-centric processes such as claim
processing for the insurance sector and reward processing for the telecom sector.” Having
said that, cognitive automation as understood in the context of Industry 4.0, is seeing
gradual but increased adoption.™ Several tasks of various complexities such as damage
assessment for insurance companies, e-KYC verification and risk assessment for credit
scoring have already been fully automated through offerings by firms in the IT-BPM
industry.™®

The uptake of technologies associated with Industry 4.0, along with the proliferation of
online work, are predicted to play a big part in the expansion of the industry.” The BPM
sector had also adopted the linear growth model that was characteristic of IT services
companies as discussed above.”™ In the same manner that IT services companies felt the
need to evolve newer models of revenue growth to keep up with changing customer
demands, the BPM industry is said to be on the cusp of developing similar non-linear models
of revenue growth that decouple revenue and headcount.” Cost models that charge on the
basis of outcome(s) achieved instead of man-hours expended are already being seen.” One
report estimates that 70% -75% of the jobs in the IT sector broadly would require skill sets
different from those required currently. For the BPM sector, this is anecdotally corroborated
by Genpact’s Vice President Mohit Gujral acknowledging a change in hiring practices with the
greater recruitment of “design engineers, data scientists, digital engineers” with the aim of
better leveraging the opportunities of technologies typically associated with Industry 4.0.
This requirement is further corroborated by data on the last quarter released by NASSCOM
that suggests that “employee growth during the quarter remained negative, as BPM firms
concentrate on improving their digital and analytical capabilities by hiring for skill and not
scale.”™

Research by HfS Research, in what it terms the “HfS Future Workforce Impact Model”,
categorised the workforce in the IT and BPO sector on the basis of skill levels - low skilled,
medium skilled and high skilled - to then ascertain the impact on automation on jobs.™® They
categorise “low skilled workers as conducting simple entry level, process driven tasks that
require little abstract thinking or autonomy and higher skilled workers as undertaking
complicated tasks that require experience, expertise, abstract thinking and autonomy.” Their
findings indicate that 640,000 low-skilled service jobs in the IT sector in India are at risk of
automation while only 160,000 mid to high-skilled positions will be created in the Indian IT
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and BPO service sector. Further, the findings indicate that, of all the main countries offering
IT services (i.e. the Philippines, the US, the UK, and India) India is expected to suffer the
greatest negative impact with a 14 per cent decline in the workforce by 2021.

However, it is unclear which occupational categories within the BPO sub-sector are being
impacted, if any, by the adoption of Industry 4.0 technologies. In order to build this
understanding, we mirrored the above mentioned approach used for the IT services sub-
sector. Here too, the degree of implementation judged on a five point scale was used as a
proxy for the impact on the average content of job roles within occupational categories. This
was further granulated hierarchically.

As the tables below indicate, unlike the ITS sub-sector, there is a clear indication that some
occupational categories are only seeing the early stages of the adoption of Industry 4
technologies at the stage of entry-level job roles: namely human resources management and
legal process outsourcing. Interestingly, however, these occupations are experiencing greater
uptake of Industry 4.0 technologies in job roles performed by middle and high level workers
at firms.

This also lends to another key finding around the job roles having a higher propensity to be
subject to interaction with Industry 4.0 technologies is more pronounced for occupational
roles involving customer interaction and support, when compared to more specialised
service lines such as supply chain management and research occupations. This can be said to
be a reflection of the manner in which the BPO sector in India is structured, with a heavy
composition of customer interaction and support than the other specialised roles.”’

Table 3.1: Degree of Technological implementation - BPO Sector Entry Level

Activity Entry Level

0 1 2 3 4 N/A Total

Customer Interaction

and Support 0.0 0.0 33.3 38.9 27.8 0.0 100
Finance and
Accounting 9.5 14.3 42.9 14.3 14.3 4.8 100

Research and
Analytics 4.8 19.0 66.7 9.5 0.0 0.0 100
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Human Resource

Management 14.3 38.1 9.5 19.0 19.0 0.0 100
Supply Chain
Management 4.8 4.8 33.3 38.1 19.0 0.0 100
Knowledge Process
Outsourcing 0.0 0.0 47.6 28.6 14.3 9.5 100
Legal Process
Outsourcing 25.0 15.0 10.0 25.0 20.0 5.0 100
Total 8.3 13.0 34.8 24.8 16.3 2.8 100
Table 3.2: Degree of Technological implementation - BPO Sector Mid Level
|
Activity Mid Level
0 1 2 3 4 N/A Total
Customer Interaction
and Support 0.0 0.0 38.1 33.3 28.6 0.0 100
Finance and
Accounting 0.0 23.8 33.3 33.3 9.5 0.0 100
Research and
Analytics 4.8 4.8 429 429 4.8 0.0 100
Human Resource
Management 4.8 23.8 33.3 28.6 9.5 0.0 100
Supply Chain
Management 4.8 14.3 28.6 47.6 4.8 0.0 100
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Knowledge Process

Outsourcing 0.0 4.8 33.3 42.9 14.3 4.8 100
Legal Process

Outsourcing 0.0 20.0 50.0 20.0 5.0 5.0 100
Total 2.0 13.1 371 35.5 10.9 1.4 100
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Table 3.3:Degree of Technological implementation - BPO Sector Higher Level

Activity Higher Level

0 1 2 3 4 N/A Total

Customer Interaction

and Support 4.8 4.8 23.8 28.6 28.6 9.5 100
Finance and
Accounting 0.0 9.5 19.0 52.4 19.0 0.0 100

Research and
Analytics 4.8 0.0 19.0 47.6 23.8 4.8 100

Human Resource

Management 0.0 4.8 28.6 42.9 23.8 0.0 100
Supply Chain
Management 0.0 0.0 47.6 33.3 14.3 4.8 100

Knowledge Process
Outsourcing 0.0 0.0 19.0 47.6 33.3 0.0 100

Legal Process
Outsourcing 4.8 14.3 333 19.0 19.0 9.5 100

Total 2.0 4.8 27.2 38.8 23.1 4.1 100
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The Business Case

Productivity in the IT Sector

The importance of measuring productivity in the services sector becomes key in the wake of
the sector broadly forming increasingly larger shares in national economies in terms of both
output and employment. Paradoxically though, there is a lack of uniformity in measuring
productivity by applying traditional measures of productivity that have originated in the
context of manufacturing industries.”® This becomes uniquely important in the IT sector with
leveraging intangible assets i.e. intellectual property gaining more importance than physical
assets.”

This multiplicity of measurements has been reflected in literature attempting to document
the productivity of the services sector in India, but concluding that the services sector in
India has been the site of greater labour productivity than any other sector in the Indian
economy post the 1980s.®° Labour productivity can be understood as the value added per
employee.”" Using total factor productivity as a metric, it was found that the services sector
outperformed agriculture and manufacturing.?? A disaggregated analysis using cross-country
data from the EU KLEMS showed that productivity growth was highest in the ‘modern’
services such as software services and business processes. It should be noted that these
analyses suffer from the NSS EUS data being unavailable after 2011-12 as highlighted earlier
in this case study.*®

Within the Indian IT sector, the internal metric for assessing productivity internally appears
to be that of revenue per employee (RPE).?** Where legacy models of service delivery (and
commensurately revenue generation) within the sector were linked to the headcount in a
linear relationship, this does appear to be a simplistic yet useful metric especially given the
challenges faced with quantifying a process such as software production.?®® The utility of the
adoption of Industry 4.0 technologies then has been to enhance productivity, thereby
resulting in rising revenues per employee - an extension of the decoupling of revenue and
headcount that has been underway within the sector?,

Analysis done on major companies within the IT sector such as Wipro, Infosys, TCS show a
marginal rise in revenue over the last 3 quarters of the financial year 2017-18 with Cognizant
showing a strong increase in RPE over the entire reporting period of 2017.%" This has been a
result of increasing revenue with a contraction of headcount numbers. However, another
news report using a different methodology where the RPE is calculated on just the digital
revenue shows a fall in RPE of Infosys, Wipro and TCS.?® The article notes that digital
revenue itself is not necessarily an accurate metric to use and suggests using the growth and
revenue generated from data analytics.?”
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Key policies and initiatives in the IT sector can also be expected to influence the uptake of
these technologies to increase productivity. The National Policy on Information Technology
2012, the establishment of software technology parks of India, the special economic zones
policy, the national task force on IT and Software development, the national e-governance
plan, and the national cyber security policy 2013, all have implications for productivity in the
sector. The national policy on IT calls for fiscal incentives to increase the presence in tier Il
and tier Il regions. The reasoning was that cost is in the denominator of any productivity
calculation. Consequently, any reduction in cost will lead to an increase in productivity. The
general discourse has been focused on increasing the output. Productivity can be increased
by either reducing the resources required for producing the service, or by increasing the
services produced with the available resources. It is also important to note that 90% of the
exports from Indian IT industry are generated from Bangalore, Chennai, Hyderabad, Mumbai,
Pune and NCR.?° With these regions achieving near saturation with respect to human
resources and infrastructure, expanding to tier Il and Ill cities the industry will be able to
attract a much larger pool of human resources. This might have the potential to reduce the
cost of human resources and thereby reduce the cost of employees and infrastructure.
Historically, an increase in the lowest wage levels have led to increased automation leading
to an increase in productivity?". While this will not stop the impact of automation, it might
reduce or delay it to some extent.

Business and Revenue Models

The IT/IT-eS sector has traditionally been a site of job-creation owing to a revenue model
that was highly people-dependent. In what has been termed a linear growth model, revenues
were directly reliant on the billable hours - a measure of time put in by employees working
on a project. Commensurately, an increase in employee headcount represented a
proportional increase in revenues?? indeed, revenue per employee was an important metric
in assessing the performance of companies in the sector.

In what has been described as an inflection point for the industry?®, a shift away from the
linear growth model is being witnessed with the decoupling of workforce expansion and
revenue growth.”™ A KPMG report on the need for newer non-linear growth models in the IT
sector states:

“Market conditions have become tougher due to heightened competition among vendors, the
emergence of other low-cost destinations and increasing maturity of clients now demanding
more accountability. Technological disruption is shaking up the vendor landscape, where
players are racing against time to respond to change. But the most important challenge of all
is perhaps the employee conundrum.”**

The emergence of varied non-linear models of revenue growth then becomes important to
contextualise in light of recent layoffs that are being reported in the IT sector as well as the
simultaneous technological disruption taking place. The impact of technological disruption,
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as per NASSCOM, is being reflected in revenue numbers from the sector being driven largely
by an acceleration in digital adoption.”®

In terms of the specific technological adoption, cloud computing has been acknowledged to
have had an impact on carving out newer delivery models developed within the sector
through the “as-a-service” paradigm.?” Cloud Computing, with its ability to centralise
computing resources, has created opportunities that entail massive savings on capital
outlays, infrastructure spending, as well as software services through a rental “pay as you
use” model.® It has thus posed an existential threat to IT companies by making dents into
one of the most lucrative sources of revenue - infrastructure management.?” This has led
cloud to be described as the new infrastructure underlying the global economy with the
disintermediation of firms in India being its very objective.”® Additionally, the flexibility that
Cloud technology provides, serves as another incentive for businesses to actively seek Cloud-
based solutions. The three main models of cloud service (Software as a Service, Platform as a
Service, and Infrastructure as a Service) provide a range of features and functionalities that
organisations can tailor to suit their needs, be it cloud based storage, customised
application development, or complete control of a remote infrastructure. In its recent
quarterly report, the NASSCOM pegged “as-a-service” as a “key growth driver, growing by 40
percent, with laaS reaching USD 4.6 billion of ACV, up 48 percent over last year, while SaaS
ACV was USD 1.3billion, up 18 percent. Traditional outsourcing ACV recorded a decline of 6
percent versus a year ago, to USD 6.3 billion.”?" Niti Ayog in their National Strategy for Al
propose that India’s IT sector could evolve into offering Al as a service as well as focusing on
key technologies solutions like natural language processing.??

News items have cited experts suggesting that the IT industry needs to pursue new forms of
revenue and business models to stay relevant as outsourcing declines. Such changes include
personalizing products to customers needs, looking across the organisation for innovative
ideas, and strategically engaging in partnerships with startups to enable innovation. For
example, Tech Mahindra is reported to have developed its platform DAVID to address
consumers preferences, is emphasizing in-house development of solutions, exploring
developing solutions through crowdsourcing, has engaged with start-ups, and conducted an
in-house hackathon to spur new ideas and innovation.?” Infosys also runs a hackathon to
help identify talent for hiring,?* and crowdsources new ideas for the company internally.?”
Other shifts have included a move to consulting, acquisitions, in house development of IP to
serve a new set of clients?, as well as expanding companies’ global footprint and capital
allocation.?

IT Companies and Organisational Restructuring

Strategies of workforce restructuring have been recently documented in the United States in
the case of IBM's systematic workforce reduction over the last 5 years the aim of correcting
its "seniority mix".??® Taking cognizance of the reported age-bias in IBM’s recruitment and lay-
off practices, the U.S. Equal Employment Opportunity Commission has launched an
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investigation into the alleged flouting of US laws prohibiting age-based discrimination in
employment.”® Furthermore, these layoffs are purported to be facilitators in accelerating
IBM’s push towards “several strategies such as the cloud, cognitive computing, Watson,
mobile, social and security services.”°

In order to assess whether a similar trend is underway in the Indian context, the below table
documents the different ways companies have publicly announced restructuring around the
digital. Several companies did indicate the importance of shifting attention to digital
technologies or automation as a reason for undertaking restructuring activities. In a few
instances, the rationale was couched in the language of meeting customer and market
demands, which may also be construed to be linked to an observed demand for automation
solutions. This is an important finding as it hints towards a potential link between the usage
of automation tools for the production of automation solutions.
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Table 4: Digital Restructuring Announcements from Sample IT Firms

Company

TCS

Capgemini

IBM

Cognizant

Mphasis

Restructuring Modalities

Focus on digital technologies®’
Lay off some mid-to-senior level employees®?

Re-build the corporate culture®:

Integrating, mobilizing and aligning key resources
Installing effective internal communication
Reviewing the management model/decision-making
process

Establishing clear leadership frameworks

Revising incentive models

Aims to transform service and delivery model in 2018 with
30% of service and delivery technology (SD&T) to be
redeployed in 2018%*

Redeployment is concentrated on cloud computing, Al, and
analytics - re-skill workforce to meet emerging client
requirements®®

Unclear whether or not redeployment will result in mass
layoffs

To trim top management to make room for juniors®®
Focusing more on processes that are run on cloud-based
platforms which use machine learning to help clients
improve their business and engagement with customers. It
realises that people-oriented processes are not going to
fetch the margins that once propelled the company to be

one of the largest IT outsourcing companies in the world.
237

Focus on building our orderbook and deal wins and from
that perspective we are fairly satisfied with what we have
achieved in Q4

Restructuring of portfolio and operational efficiency
helped the company to drive up the margins,
Suryanarayanan (CFO). #®
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Mindtree

HCL

Tech Mahindra

cal

WNS Limited

Restructure business for a clearer focus that will help the
firm achieve a billion-dollar topline in its "second phase"
of growth. #*

Realignments within product engineering services (PES) %°
Identified potential leaders who will steer it to the next
level.?

Distribution has been growing via Telecom and non-
telecom distribution to leading IT brands, Office
automation, and consumer electronics spaces
Services business has increased due to large Managed
Services and Break-fix services outsourcing deals

Restructuring enables:

Attention on key growth engines: Distribution and Services
Flexibility to invest in capability building and rapid
expansion across markets

Services business to explore growth in emerging
technologies

The new Learning business to stand as its own subsidiary
and meet large expansion goals %

Restructuring of most of their network business 24

2007: CEO Michael Roach claims growth enables meeting
market and client demands**

2017: After restructuring projects, namely acquiring Logica
and expanding operations in India*?®, CGl is cutting 2.3% of
its global workforce to hire in other areas - responding to
increasing demands for online services

Encouraging clientele to go digital to meet consumer
needs while CGI continues to hire in-demand expertise and
increase billable headcount®®

Streamlined administrative operations, achieve
operational and financial synergies, and reduced the costs
and expenses relating to regulatory compliance. This
restructuring involved the merger of the following seven
Indian subsidiaries of WNS Global into WNS Global through
a Scheme of Amalgamation approved by an order of the
Bombay High Court passed in August 2009 pursuant to the
Indian Companies Act, 1956.
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- Infiscal 2011 and 2012, restructured and rationalized UK
and US group companies, wherein three UK-based non-
operating subsidiaries, Chang Limited, Town & Country
Assistance Limited and BizAps, were voluntarily dissolved.
In the US, two subsidiaries, WNS Customer Solutions North
America Inc. and Business Application Associates Inc. were
merged with and into WNS North America Inc.2¥

Infosys - Reorganized sector units to address cloud computing
business trends

- Adopted new Industry Sector Units (ISU) structure
(Financial, energy and communications, manufacturing,
retail/consumer goods/ logistics and life sciences)

- To complement ISU, three service and innovation groups
have been consolidated: consulting and systems
integration, business operations services, products,
platforms and solutions

- Service and innovation groups will span across all units to
drive technology services and meet the needs of clients®®

- To align better with complex industry 4.0 technologies,
bottom-up approach of restructuring includes doubling the
entry-level salary for those with advanced capabilities in
the digital domain

- ldentify employees with an affinity for business
management and consulting

- Incentivising project managers to develop skills as
technical architects®”®

Wipro - Large modernising projects for the IT and operations
landscape deploying Holmes (Al platform) for the entire
operation®°

- InIndia and West Asia - moving away from low-end
commoditised services business through high-end digital
offers

- Pivoting towards digital application and consulting led-
business with higher profitability*’

- Digital transformation involves centering a consumer
centric ecosystem and acknowledging dynamic nature

- Going digital involves evolving rules of engagement ,
raising the level of experience and skill, and setting new
standards in stakeholder empowerment*?

Genpact - Believe that superior customer experience defines success
in the digital world
- Continued investments in Genpact Cora makes the
company more competitive - in 2018, advancements
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include data driven dashboards, seamless workflows, and
patented technologies acquired in 2017%3

In 2019, Genpact adopted pretrained Al accelerators to
help companies more easily adopt and effectively
implement Al — aims to address results of Genpact study
showing general lack of clarity in adopting Al for most 500
executives across various companies®*

Intelenet Global
Solutions

Emphasizing training programs and initiatives for
employees - related to developments in technology and
leadership - in 2018 - 41.9 million hours of training were
completed for employees worldwide®*

Hinduja Global
Solutions

Launching HGS Digital combining customer care with
digital analytics, marketing technology, cloud, intelligent
automation and Al

Builds on DigiCX to address industry specific challenges
e.g. retailers convert more browsers to buyers - aims to
create frictionless customer experiences®®

CSC India

By 2019, CSC India hopes to provide e-services through a
single delivery platform (particularly G2C services),
localised help desk support, standardization of services
and capacity building of stakeholders®’
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IT Companies’ Acquisitions

The below table outlines acquisitions from the 16 companies between 2016 - 2018.
Acquisitions could give us a reading on potential job and work task displacements between
acquired and acquirer organisations, potential job growth areas, potential technological
areas of ingress into organisational and project workplaces, etc.

Table 5: Sample IT Firms - Acquisitions from 2016-2018

Company

Infosys

WIPRO Ventures

TCS?

MindTree

Cognizant

Acquisitions in 2016 - 2018%®

Skytree (2017): OCR, NLP, and infrastructure management services?®
Brilliant Basics (2017) : Product Design And customer experience?®
Wongdoody (2018) : Digital Marketing and Consumer Insights®"
Avaamo Inc (2018) : Al based conversational computing platform??;
HeadSpin: app testing platform??3, Vectra Networks: cyber security®®
Altizon : big data startup®®; Vicarious: robotics startup®®; Emailage

Corporation: fraud prevention ; Designit (2016)* : Strategic Design ;
Appirio (2016)*® : Cloud Tech

Cooper (2017)* : Design Consultancy
HealthPlan Services (2016)¥°: Business Process as a Service

Citigroup Global Services (2016)¥% Swedish Indian IT Resources AB (2017);
Financial Network Services (2017) :

Magnet 360(2016)?” : Consulting

Frontica Business Solutions(2016)?: IT & BPO
KBACE Technologies(2016)**: Cloud
Netcentric(2017)?¢: Digital Agency

BZone(2017): Digital marketing and experience
SaaSfocus(2018)¥”: Salesforce cloud consulting

Hedera Consulting(2018)¥8: Data analytics

46 [ 150



Bolder Healthcare Solutions (2018)?°: Revenue cycle management for
healthcare
Tech Mahindra | BIO(2016)*°: Digital Design
Target Group(2016)*': Business Process as a Service
CJS Solutions(2017)% Healthcare solutions consulting
Inter - Informatics(2018)?®%: Engineering Services
HCL Geometric Limited(2016)%“ Engineering Services
Technologies
Butler America Aerospace(2016)%: Engineering Services
Point to Point(2016): Cloud Solutions
Datawave(2017)%¢: Data Automation Platform
Urban Fulfilment Services(2017)%®": BPO Services
Actian(2018)%: Data Management
C3i Solutions (2018): Lide Sciences & consumer services

H&D International Group(2018): IT and Engineering Services

WNS (Holdings) | Value Edge Research Services Pvt.** (2016)

Limited ) ) )
Denali Sourcing Services*° (2017)
Capgemini LiquidHub®' (2018) - customer engagement
Leidos Cyber®?(2018) - commercial cybersecurity
Computer Covansys®* (2017)

Sciences Corp.

Intelenet Global | N/A
Service

Hinduja Global | Element Solutions LLC, USA (2018): digital consulting services®*

Solutions o
AxisPoint Health (2018): health management company?*
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CaGl N/A

IBM Sanovi Technologies (2018): cloud services*®

Vivant Digital (2018): customer experiences?’
Mphasis N/A

Genpact Barkawi Management Consultants (2018): Supply Chain Management®®

Implications for Labour

Hiring and Jobs

While new jobs may be created, our research indicates that the rate of hiring in the IT sector
is going down. The number of workers being hired incrementally has reduced year over year
(YOY). This is driven by an increase in productivity of employees because of automation. As
per data from the Ministry of IT, Government of India the Table 1is constructed. This shows
that the increase in the number of employees hired YoY is reducing. It has reduced from 2.18
lakh in 2014 to about 1.05 in 2017, which is less than half compared to 2014. So while there
has been an overall increase in the number of hires, the rate of hiring is reducing at a very
high pace. This trend has been reported in the news items as early as 2016 - with companies
being quoted as noting improving productivity and decreasing hiring in the sector. This is
linked to a move away from the traditional labour arbitrage model to one where increased
revenue is not a result of increased manpower.?**

A wave of recent layoffs in the Indian IT industry reflect its most significant period of churn
since the IT boom two decades ago. While IT companies haven’t necessarily attributed these
layoffs to automation, they have consistently identified automation as the spark for huge
changes in the industry, by rendering old skills redundant, recasting the idea of work, and
making a smaller labour force seem likely. The loss of jobs in the IT sector is also claimed to
be due to changes in demand for skills.*® According to a December 2017 article in Quartz
India, the IT sector laid off 56,000 employees in 2017 while entry level hiring dropped by 50%.
The article pointed to a combination of automation ,a shift to remote and technology based
solutions (video conferences, cloud, and Al), pressure on revenue growth, and detrimental
policies from the US, including stalling the H-1B visa process, the Buy American, Hire
American executive order, and closer monitoring by the USCIS.>*" A Mint report stated that at
least 56,000 would be laid off in 2017-18 by the top seven IT firms in India.*** Infosys
announced, after its Summer AGM, that 11,000 of its 200,000 employees whose work involved
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repetitive tasks would be replaced by automation and redeployed elsewhere within the
company.*®

In the Infosys Annual report for the year 2017, it has been mentioned that “the Cumulative
impact of the journey of the past 12 months has been massive - “it (Nia- Al platform) has
helped us eliminate around 11,000 full-time employees worth of effort and repurpose those
people into more valuable and rewarding tasks.”** Similarly Wipro in its annual report for
the same year mentions that, “we generated productivity worth over 12,000 persons across
140+ customer engagements by leveraging next generation delivery practices and deploying
over 1,800 cumulative instances of HOLMES bots in the areas of application development,
maintenance and infrastructure services”.>® These numbers suggest that the impact of
automation through Industry 4.0 technologies has been significant in terms of reducing the
manpower requirement. From the information shared in the annual reports, it is unclear how
employees have been repurposed or how productivity is being measured.

Contract Workforce and IT Companies

In terms of employment trends, an increase in contractualisation in the IT sector was
observed as a trend by both entry-level respondents as well as by trade unions in our
interviews. Specific trends observed included skills exchange with other organisations within
the sector, and teams being created for specific projects. An example of this shift to contract
workers and freelancers in the IT sector was given in a July 2018 news article that focused on
the hiring firm Quess. The article notes that the company has found the hiring of software
engineers to have reduced by almost 50%.3°° Yet, this drop has been accompanied by a shift
in hiring patterns, with IT companies hiring on an augmentation basis - with individuals being
hired for specific six to twelve month projects. The article posits that the reasons include
efficiently recruiting, convenience in managing contracts, and enabling companies to focus
on technology issues and not administrative issues.?” It also notes that social media,
analytics, and internet related applications, along with a shift of enterprise software to the
cloud, has resulted in requiring fewer people to oversee the running of applications.’®

To further study the growth of contract work in the IT sector, we studied the staffing firms in
India which work towards fulfilling such requirements. According to a study commissioned by
Indian Staffing Federation and conducted by KPMG, the Indian IT contractual staffing industry
was worth $3.04 Bn in the year 2017°%, About 0.26 million employees were associated through
this mode and had 5.6% penetration in the IT workforce in India. In 2017, India was quoted as
making up 28% of APAC and 4.8% of the global IT contractual staffing industry.* This is very
low penetration considering the fact that as of 2017 India has been quoted as having a 55%
market share in the global IT services market.*™ The share of contractual staffing is 6%,
amounting to about 2.34 lakh staff in the IT/ITES segment® For example, Quess corp the
largest player in the flexi staffing industry in India had 159,000 associates in the year 2018, of
which only 12,000 were in IT staffing.*® Teamlease, which is another leading player in the
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market, has about 150,000 associates and IT's share is 4.7%.”" The present situation, then,
suggests an inclination towards direct full time employment.

Since contractual workers may be hired from other sources, it is useful to asses the situation
at the company level as well: in FY 2016-17, TCS spent $1,319 million (7.5% of revenue) on fees
to external consultants, compared with $1,280 million (7.7% of revenue) in FY 2015-16."*" With
an expected growth rate of 15.8% per year in the IT segment, flexi staffing will see significant
growth over the next few years, but will remain a very small percentage of the overall IT
workforce.®™ From both employer and the employee details, IT makes up the largest segment
of the freelancing industry. For example, Paypal Report shows the high amount of
participation of Indians in freelance work predominantly in IT related work.>”

Further, the contractual staffing industry in India appears to be driven by a demand for niche
skills sets rather than for cutting costs. This is confirmed through two sources of data. A 2017
report by Indian staffing federation shows that 58% of the companies used flexi-staffing for
niche skill sets compared to 21% for cost benefits.’" The annual/sustainability reports of TCS
also confirms this as a major driving factor by stating that “TCS also uses contractors,
especially for assignments that are of a short-term nature, or which require skills not readily
available internally.”*" Moreover, in one of our interviews, a respondent pointed out that the
hiring workers on contract was especially true for projects dedicated to developing
automation solutions for clients.*

The table below documents the percentage of contract workforces in companies based on
publicly available information.

Table 6: Qualitative and Quantitative Information of Contract Workforces in Sample IT Firms

Company Percentage Contract | Figures Comment
Workforce

Infosys 10-15% as of July 200364 (as on 31st “Most of our
25th 20183 March 2017)*2 employees work as

full-time permanent
members. We have

16000 contract staff o2 S L e

. of employees
work in non-core . .
. working on part time
activities such as
[fixed-term

housekeeping,
security and
maintenance service

contract™?*
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TCS TCS doesn’t disclose | Employee Benefit “TCS also uses
the number of expense of Rs.61,621 | contractors,
contract workers it Crores as per the especially for
takes on.?* 2016-17 annual assignments that are
report. In FY 2016-17, | of a short-term
TCS spent $1,319 nature, or which
million (7.5% of require skills not
revenue) on feesto | available readily
external consultants, | internally.”*
compared with
$1,280 million (7.7%
of revenue) in FY
2015-16.3#
Wipro 2% No. of employees “A customized
was 165481 in 2017 Partner Employee
(core employees in IT | Engagement team
business. Does not (PEET) in our Global
include partner Infrastructure
employees, retainers | Service is
and support service | responsible for
workforce). The building an engaged
workforce includes and motivated
more than 20,000 contract employee
contract employees. | workforce”®
HCL N/A N/A -
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Tech Mahindra 1.6%*% 73702 Total employee | -
count as on 31st
March 2017

1199 (Fixed term +
Third party contract)

Mindtree 8%° 16470 as on 31st -
March 2017

Sub-contractor
charges were
Rs.3,071 Mn. which is
about 5.9% of the
revenue for the year
2016-17

IBM = Total employees: =
130,000 as of 28th
September 2017.

Gig work in the IT sector is possible due to the advancement in technology which have made
reputation management and work monitoring much easier across the globe. The ability to
break work into much smaller tasks which are outsourced through the online platform needs
very high levels of process automation capabilities. As part of the 2017 FICCI-NASSCOM report,
recommendations for the industry included using the gig economy approach to leverage the
competencies of the laid off workforce, and using the gig economy resources as part of HR
planning strategies.®® This appears to be in line with government visions and policies at the
national level as the platform economy has been identified by a number of governments as
key to creating employment opportunities. The NITI Aayog Discussion Paper on Al stated that
the hike in demand for jobs in India can be attributed to the increased adoption of
technology; shift in market demographics and deceleration of globalisation. The paper also
stated that the changing nature of the service sector internationally, could pose challenges
for up-skilling and reskilling.**
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Yet, it is important to understand the potential of the gig economy as well as the drawbacks
to the gig framework. For example, the flexibility provided by this mode of employment has
enabled more inclusiveness in job creation. There has been a larger participation of women
in this mode of employment®®, while also further entrenching a gendered labour force®".
This mode of hiring enables the flow of work in developing countries while potentially
mitigating migration of skilled workers to developed countries. At the same time, those
working in the ‘gig economy’ full time can face social stigma as it is not considered “work”
and have issues in getting loans from banks. They can also face issues like power supply and
internet connectivity.® At the industry structural level they can face issues in terms of
entering the market as it is driven by ratings. Those without ratings may have to accept work
at highly discounted wages. With the workers having to bid for every project, they fear a race
to the bottom in terms of wages. With no industry organisation or collective bargaining
rights, resolving these issues seems very tenuous®®. Thus, though there is a real risk that
these jobs will take over the “office” jobs that are currently available in the IT sector, at the
same time, there are challenges and entry barriers to the freelancing market. While everyone
talks about online freelancing as a solution, there will be a threshold beyond which it cannot
employ people directly, but people who already have high ratings will in turn employ those
freshers as there is a clear arbitrage in terms of ratings. This will act as an entry barrier for
newcomers and calls into question the scalability of online freelancing. There is a need to
identify the size and the impact of this mode of employment in the Indian job market across
sectors. Policies that will help these workers need to be explored.

When looking at the rate of hiring as it relates to automation, it is important to take into
account other factors that may be showing a decrease in hiring, including freelance work.
Towards this, it is important to look at what work can and is being freelanced. While the
number of software professionals in the IT companies are tracked, there is very little
information on the Indian IT freelancers who are the largest suppliers of these services
globally.

Wages

Almost all the IT companies have shown concern about the rise in labour wages in the Indian
market and that this could be eroding the traditional labor arbitrage model that they worked
in ¥ They report a huge demand for skills in the digital technologies which is leading to high
salaries in that segment.®® Automation is looked upon as a way of reducing this increase in
wages. As the industry predominantly caters to the western markets, especially the US, the
changes in technology landscape there directly affects the operations of these companies.
The industry does not react to the growth of technology in India so they have very little
leeway in terms of the time frame available to catch up with the emergence of new
technologies.® Historically, the IT sector has been the site of higher incomes for its software
professionals, about twenty times the national average., While still a fraction of what
international counterparts have received—it is an important comparative advantage that
India which has contributed to the exponential growth of the sector.?*
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Of late, there has been growing reportage around concerns relating to salaries, especially the
increment component. The India Salary Increase Survey conducted by Aon Hewitt reported
that average pay hikes in the IT sector in 2016-17 dropped from 15.4% to 10.6%, the lowest
increment rate since 2011 with an even lower projection of 9.5% for 2018 being reported as
well.**" A KPMG report provides similar estimations with the IT-eS sector showing marginally
higher numbers.*? For example, a 2018 newspaper article around Capgemini handing out

minimal to no salary increments to a large chunk of its employees accompanied by cuts in
variable pay despite registering impressive growth numbers.**

Reductions in wages can be credited to changes in revenue streams of IT sector companies
from traditional software to robotics and automation, uptake of machine-learning and Al,
maturity of the IT sector, and recruiting foreign labour.** There are also issues regarding a
stagnancy in entry-level wages being reported, with former industry insiders allegedly
voicing concerns around the cartelisation within the sector to keep fresher-pay low.>*> On the
other hand, there is also growing anecdotal evidence around those equipped with the skill
set and domain knowledge of technologies such as Al and machine learning receiving
significant pay hikes to the tune of 40% and more.**

Gender

In interviews with 2 entry-level engineers, individuals noted that there was gender parity
within their organisation; one even highlighted that while they didn’t have exact numbers, it
is possible that females may outnumber males in their organisation. One of them, though,
anticipates that this is geography-specific and may not be true for organisations based
outside of the Bangalore cluster. In our survey, the firms surveyed did have lower female
participation in their workforce broadly matching that of work done looking at female
participation in the IT sector previously.

Table 7: Age and Gender- wise distribution of employees for FY 2017-18 in Sample IT Firms

Age (years) Male Female Total
18-30 61.6 38.4 100.0
31-55 66.2 33.8 100.0
56 and older 74.6 25.4 100.0
Average 67.4 32.6 100
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These findings were in line with our review of research on the literature around participation
of women in the IT sector revealed that the engagement of the female participation in STEM
jobs was significantly lower. The NASSCOM report identified that 30% of the workforce were
made up of women.*” While interest in STEM is gradually increasing, women are less likely to
pursue and remain in a STEM career®*®, Deep-rooted cultural and social barriers give rise to
these trends. This includes gender roles and household responsibilities, limited resources to
spend on education, and societal expectations®®. In addition to these factors, the gendered
nature of STEM education carries on into the workforce. Although enrolment is increasing,
there is still a proportional disparity between male and female students. Often, this leads to
women perceiving a gender bias in performance evaluation, ultimately impacting their career
opportunities®°. Moreover, efforts to improve education and technological literacy, such as
targeted government programs, are heavily focused on provision of ICT technologies,
increasing the number of consumers of technology, not necessarily creators®".

In fact, private companies such as IBM have also rolled out educational programs focussed
on augmenting women in Tech®% While providing degrees, diplomas, and Al operated
mentees can increase exposure and expertise, work must also be done to limit the barriers to
entry women face, and create opportunities for women to occupy a wide range of skill-level
positions. To address these challenges, recommendations include establishing female-only
colleges and vocational training close cities that are hubs for employment. Additionally, the
training for STEM courses could be made more interdisciplinary to alleviate gender biases
and build well-established networks for apprenticeships and employment®3,

Addressing the discrepancy in women occupying jobs at all skill-levels, literature about these
sectors also revealed that a majority of women in these sectors were in the entry level
positions and these numbers reduced as they went up senior management positions. A
significant number of these women were employed in BPOs. However studies have shown
that the tasks contained in the BPOs are at a high risk of being automated and seeing the
effects of technological disruption in the near future.®*

Qualitative Shifts in Work

Documented by the FICCI, shifts in job structure and workspace include employee mobility
and job rotation, virtual workplace/flexible work arrangements, changes in existing
processes, increase in part time work, reskilling of current employees, and cross industry
collaboration.*® The increased contractualisation was reported by most of our respondents
as being a fundamental change in the way the firm itself is structured. Changes in the
lifecycle of projects is also being experienced, leading to rethinking of employment
strategies and leading to increased contractualisation. More granularly, there are critical
changes happening in the nature of work in ways that are typically associated with the
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uptake of automotive technologies—the miniaturisation of tasks, changes in task content, the
intensification of work etc. The below table indicates the propensity of these changes being
felt, as reported by the respondents in our survey.

Table 8: Observations Regarding Changes in the Nature of Work— Responses from Employees
in Sample IT Firms

Yes No
Increased contractualisation of labour 92.1 7.9
(people hired for short durations)
Miniaturisation of tasks and 75.0 25.0
platformisation of these tasks
Changing tasks within existing job 80.0 20.0
functions (designations have remained the
same but the actions performed within the
designation has changed)
Intensification of work (more activities are 51.5 48.5
expected to be completed in a shorter
time frame)
Change in lifetime and size of projects 75.7 24.3

IT Companies and HR Initiatives

Reflective of the changes underway, companies are adopting technology enabled human
resource management as well. The below table outlines the use of Industry 4.0 in technology
enabled HR initiatives in the 16 companies studied. It is interesting to note Industry 4.0
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technologies are being used both exercising monitoring and surveillance over employees
while also aiding them in career guidance and path selections.

Table 9: Use of Industry 4.0 Technology Enabled HR Initiatives in Sample IT Firms

Company

HCL

Tech Enabled HR Initiatives

1) Career Connect 2.0 or Intelligent Career Maps®®, which is
prescriptive and predictive platform leveraging Artificial
intelligence and big data algorithms to provide a
personalized digital career concierge service to employees,
suggesting career paths, learning maps, mentors & jobs at
HCL relevant to the employee’s profile:

- At HCL, the value is to power up the intelligence of 100
thousand employees and codify it to predictive analytics
insight for the employee.

- The career-connect 2.0 not only helps employees to
choose career paths as a prescriptive analytics engine but
also suggests shortlisted internal jobs basis their profile,
instead of looking from a whole list of jobs available.

- The platform pulls data for the employee through internal
systems, profile and feeds it to them giving details about
suggested career paths & internal job most suitable for
them.

2) Smart Survey’

Smart Survey is a platform for collating effective,
constructive and integrated feedback from the employees.
This is crucial to the ongoing development and growth of
the individual, managers and the organisation at large.
Through our self-assessment tool, Smart Survey, we identify
our employees’ passion indicators and the individual
factors that drive them to excel at work.

3) MEME®®

This first-of-a-kind social networking platform leverages the
collective power of the organisation through micro-
blogging, social networking, content and knowledge sharing
and open forums. The purpose of the MEME is to socialize
the business, enable single point access for employees, and
improve productivity and collaboration. Some of MEME’s
key features include content viralling; its ability to integrate
seamlessly with other knowledge repositories, making it a
sustainable social learning platform;
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Infosys 1) Infosys Learning Platform

The Infosys Learning Platform provides the entry level
employees, training in a minimum of three different
languages. Employees are also given the opportunity to
explore internal job profiles through an App within the
system which gives workers more control over their work.
The other upcoming projects include digital tutor on cloud
and next-generation knowledge management platform.
Infosys should plan to focus on increasing the skills in
design thinking and digital technologies. As of 2015, Infosys
had trained 39,000 employees under its design thinking
program.®?

2) Digital Tutor

TCS 1) CareerHub

Is a platform that provides TCS employees with mentoring
services.*®

2) Inspire

Provides a specialised program that provides fast-track
career progression to high-potential employees.?®

Mindtree 1) Exuberance

Is a training and mentoring program for 100 women
identified to have the highest potential to advance.’®

2) Mindtree has built a training campus in Bhubaneswar to
train 2,500 software engineers on cutting edge
technologies.**

3) Launched a self-paced Learning Management System
consisting of audio learning modules-ShotClasses to client
stories with the sales force, live training workshops, and
social-selling coaching sessions.**

Genpact 1) Genpact partnered with NIIT to create the NIIT Institute of
Process Excellence (NIPE Uniqua), which offers training
programs in Business Process Services to create a talent
pool for the business and technology services industry.**
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Wipro

IBM

Cognizant

Intelenet Global Service®"

Mphasis

Hinduja Global Solutions

2) Genpact launched its Education@Work initiative by
partnering with premier business schools like 1IMs, NMIMS,
XLRI, IMT and other prominent educational bodies,to offer
employees courses to develop their career skills while
working with the firm.®

1) Wipro BPOs SEED academic program -

The SEED academic program helps employees enhance their
academic capability.The program offers a large spectrum of
courses across a range of subjects in the field of
Management and Information Technology.Since 2004, SEED
has enabled over 6000 WBPO employees shape and
transform their careers.*

2) Manager Excellence Framework

The framework includes a set of resources available to
managers to boost team performance, build process
capability and chart out self-learning & developmental
plan. Managers have access to a self-development feedback
survey, workshops, online courses & mentors.*®®

Talent and Change solutions - help organisations prepare
for the transformational change required to build a smarter,
more connected workforce.**

Cognizant Academy - the firm’s in-house learning center®®

1) SEED (Skill Enhancement for Employee Development)
2) GROW (Getting Ready for Opportunities at Work)

3) FLAME (Foundations for Leadership and Managerial
Excellence)

4) Pinacle

Learning Week - 5-day virtual conference with parallel
tracks running on technical, domain and leadership areas®?
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Tech Mahindra 1) Intrapreneurship Program, you even have the opportunity
to pursue your ideas and commercialize them with support
from mentors and resources from Tech Mahindra

2) Facial recognition attendance software®?
Ccsc =

WNS (Holdings) Limited WiNCUBATE to recognize entrepreneurs within the
organisation.”

Consultants to Government
and Industries

Capgemini MyLearning, is open to all employees for informal, just-in-
time learning and for structured learning events.*”

Labour law implications

Over the last half a decade or so, retrenchment of employees has been a frequent source of
criticism levied at organisations in the IT sector.”® The concerns around the retrenchments
have been about them being “forced” and “illegal” as were surfaced in S.Paul Raj vs Tata
Consultancy Services Ltd, a widely cited case where the Madras High Court issued an
injunction staying the retrenchment of a TCS software analyst.””” The reasons accorded for
these retrenchments in the media have popularly been United States’ protectionist changes
in visa policy*”® and the uptake of automation within the sector,*” leading to changing
organisational structures and revenue models®°.

To clarify, in Indian legalese, the terms “layoff” and “retrenchment” are distinct. Broadly
speaking, layoff can be understood to mean the temporary dismissal of employees due to
market conditions with the aim of re-hiring the laid off workers once business picks up or
commences again®'; layoffs are usually accompanied by a layoff compensation?®2,
Retrenchment is distinct in that it refers to the permanent termination of employment, for
reasons other than disciplinary action, and has a specified processes, and conditions
precedent and subsequent®*®: for retrenching employees.?**3#>

This spate of retrenchments in the IT sector was also discussed in the Maharashtra state
assembly.*® This led several states to clarify that the IT sector did fall within the ambit of the
Industrial Disputes Act, 1945.% Employee organisations working in the IT sector that we
interviewed also suggested that these retrenchments had made it easier for them to
collectivise employees in the IT sector and overcome the earlier lack of unionisation in the
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sector. These have allowed unions to file petitions seeking relief for the retrenched
employees to state labour departments.®

The movement to a knowledge based economy has historically led to an increase in the
inequality in the society. However in countries which have strong labor market institutions
like coordinated wage setting, strict employment protection legislation, and high bargaining
coverage were able to mitigate these issues. Surprisingly the trade union presence in the IT
sector does not seem to have any significant impact with respect to the reduction of
inequalities®.

Though issues that have been raised with unions can potentially be associated with
automation, in our research we did not find publicly available complaints or demands
directly linked to the detrimental impact of industry 4.0. In part because the unions are
focusing on ‘employability’ and combating illegal retrenchments. If these concerns do exist,
this points to a need for these to be clearly articulated in the public domain. As our survey
indicated, the biggest cause for attrition within firms is the working conditions i.e. questions
around wages, workload etc. The obsolement of skills due to technological change was a big
concern, too, but still articulated lesser than the challenges with working conditions.

Table 10: Reasons for Workforce Attrition in Sample IT Firms

Reason for attrition Yes No Total
Wage and salary conditions 83.8 16.2 100
Work environment (workload, 87.0 13.0 100

cleanliness, noise, etc.)

Lack of inclination towards 77.8 22.2 100
traditional long-term employment

Commute time between home and 64.5 35.5 100
work
Relationships at work, 31.6 68.4 100

communication
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Extensive overtime work 35.7 64.3 100

Emerging technologies making skills | 73.3 26.7 100
obsolete

Skills, Roles, and Job Mobility

Industry 4.0 is impacting the skills individual workers need, the roles that they can or need
to play in a company, and their ability to move horizontally and vertically in a company or
between companies.

Trends such as increasing demand for connected services, growing digital penetration,
demand for smart factories in other sectors, e-governance infrastructure and platforms, and
development of smart cities are increasing business for IT firms and leading to new job
roles.**® According to the 2017 NASSCOM Annual Guidance for the IT/BPM sector, the industry
is now in demand for individuals with a combination of skills—domain, technology, and soft
skills. New roles emerging include cybersecurity, mobile app development, new user
interfaces, social media, data science, and platform engineering. New skills include big data
analytics, cloud & cyber security services, 10T, service delivery automation, robotics,
Al/machine learning and natural language processing.*' According to the Make in India
website, 0.15 million employees have been trained in social, mobile, analytics, and cloud
skills. Towards this, the government has invested 1.6 billion USD annually on workforce
training.>? According to the report, new job roles that will be created in the IT/BPM sector
include VFX Artist, Computer Vision Engineer, Wireless Network Specialist, Embedded System
Programmer, Data Scientist, Data Architect, Al Research Scientist, RPA Developer, Language
Processing Specialist, Deployment Engineer, 3D Modeling Engineer, 3D Designer, Cloud
Architect, Migration Engineer, Android/iOS App developer, Digital Marketing.>*

The report goes on to predict that by 2022, 10%-20% will see deployment in new jobs that do
not exist today, 60%-65% will be deployed in jobs that require new skill sets and 20%-35%
will see a threat to their job.** The report analyses the transformations jobs will undergo by
2022, a few illustrative examples provided include the job of data administrator being
modified to become a database service analyst, the job of software developers changes to UX
Designers, the employees working on data mining/warehousing will shift to working as data
analysts and marketing professionals will start working in the field of digital media and
marketing.’®

The impact of automation seems to be concentrated on specific profiles. For example, the
software development value chain is comprised of business analysis, architecture and

design, coding and testing, and integration. Within this, the current target for automation
include call center agents, data entry operators, document processing, accounts payable,
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system administration and testing®¢, support, and coding.*” A report published by FICCI
makes the following predictions for the Indian job landscape in 2022%%:

e 9% would be deployed in new jobs that do not exist today
e 37% would be deployed in jobs that have radically changed skill sets
e 54% of the workforce will fall under unchanged job category.

While the findings of this report acknowledge the importance of differential skilling/re-
skilling of the workforce, the findings also predict that more than half of the workforce in
2022 will be required to do jobs whose nature, and demands will remain unchanged.* The
skills that were highlighted by our higher level respondents as crucial to work in the IT sector
can be found below.

It is evident that a tremendous amount of primacy is placed on having high levels of
adaptability and comfort with new technologies. Simultaneously, what also emerges is the
emphasis currently being placed on being able to do repetitive, structured work. This is a
hierarchy-neutral finding, too. Tellingly, these are the tasks that stand to be impacted the
most by the uptake of automation technologies.

Table 11.1: Degree of Importance Assigned to the Following Skills and Competencies in
Sample IT Firms—Entry Level

|
Skill Entry Level
0 1 2 3 4 N/A Total
Analyzing
data/informatio
n 0.0 7.7 61.5 12.8 15.4 2.6 100
Thinking
creatively 0.0 6.4 25.5 511 17.0 0.0 100
Interpreting
information for
others 2.1 2.1 42.6 21.3 31.9 0.0 100
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Establishing
and
maintaining
relations

0.0

12.8

31.9

29.8

25.5

0.0

100

Guiding,
directing &
motivating
subordinates

8.5

19.1

34.0

25.5

12.8

0.0

100

Repeating the
same task
without error

0.0

0.0

29.8

51.1

19.1

0.0

100

Ability to work
remotely

2.1

0.0

44.7

31.9

21.3

0.0

100

Doing
structured
rather than
unstructured
work

8.7

8.7

43.5

26.1

13.0

0.0

100

Controlling
machine and
processes

2.1

6.4

17.0

61.7

12.8

0.0

100

Familiarity with
emerging
technologies

0.0

4.3

38.3

42.6

14.9

0.0

100

Ability to adapt
to changes in
technology

0.0

4.3

27.7

511

17.0

0.0

100

Others

5.6

111

16.7

27.8

38.9

0.0

100

Total

2.4

6.9

34.4

36.1

20.0

0.2

100.0
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Table 11.2: Degree of Importance Assigned to the Following Skills and Competencies in
Sample IT Firms—Mid Level

Skill Mid Level

0 1 2 3 4 N/A Total
Analyzing
data/informati
on 0.0 6.4 40.4 40.4 12.8 0.0 100
Thinking
creatively 0.0 0.0 27.7 59.6 12.8 0.0 100

Interpreting
information for
others 0.0 43 51.1 27.7 17.0 0.0 100

Establishing
and

maintaining
relations 0.0 4.3 38.3 38.3 1941 0.0 100

Guiding,

directing &
motivating
subordinates 0.0 6.4 36.2 46.8 8.5 2.1 100

Repeating the
same task
without error 0.0 4.3 25.5 5553 14.9 0.0 100

Ability to work
remotely 0.0 6.4 40.4 36.2 17.0 0.0 100
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Doing
structured
rather than
unstructured
work 0.0 2.1 72.3 21.3 4.3 0.0 100

Controlling
machine and
processes 0.0 6.4 42.6 29.8 19.1 2.1 100

Familiarity with
emerging
technologies 0.0 2.1 23.4 61.7 12.8 0.0 100

Ability to adapt
to changes in

technology 0.0 4.3 17.0 31.9 46.8 0.0 100
Others 11.1 111 55.6 111 111 0.0 100
Total 0.9 4.8 39.2 38.3 16.4 0.4 100.0

Table 11.3: Degree of Importance Assigned to the Following Skills and Competencies in
Sample IT Firms—High Level

Skill Higher Level

0 1 2 3 4 N/A Total
Analyzing
data/information 0.0 2.1 25.5 48.9 23.4 0.0 100
Thinking creatively 0.0 21 12.8 25.5 59.6 0.0 100
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Interpreting
information for others | 0.0 2.2 41.3 435 13.0 0.0 100

Establishing and
maintaining relations | 2.1 2.1 23.4 46.8 23.4 2.1 100

Guiding, directing &
motivating
subordinates 0.0 2.1 12.8 36.2 46.8 2.1 100

Repeating the same
task without error 0.0 4.3 40.4 42.6 12.8 0.0 100

Ability to work
remotely 0.0 6.7 22.2 62.2 4.4 4.4 100

Doing structured
rather than
unstructured work 0.0 6.4 36.2 40.4 17.0 0.0 100

Controlling machine
and processes 0.0 2.2 37.0 41.3 19.6 0.0 100

Familiarity with
emerging
technologies 2.1 4.3 12.8 36.2 447 0.0 100

Ability to adapt to

changes in technology | 0.0 2.1 6.4 31.9 55.3 4.3 100
Others 111 111 333 22.2 22.2 0.0 100
Total 1.3 4.0 253 39.8 28.5 1.1 100.0

While there is a lot of focus put on the importance of Indian IT companies to build Al-related
skills and capabilities, and on the need to train Indian IT workers with Al skills there is not
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nearly the same amount of focus put on the impact of Al on jobs in the “middle-skill
category”, i.e., assembly line workers, clerical workers, etc.*®

In 2018, NASSCOM also launched the FutureSkills platform with a focus on skill development
in the nine technologies comprising industry 4.0. It envisions training in 66+ job roles and
155+ skills with a focus on Al and Big Data Analytics as they are the areas expected to have
the most demand. Companies that are leveraging the platform include Wipro, Tech Mahindra,
Cyient, Genpact & WNS, CGI, Purpletalk, and Dev-IT and Kellton.®' As a note, the 2013
occupational standards document does not reflect the above jobs or skills.

Additionally, the IT/IT-es Sector Skills Council (SSC) is also run by the NASSCOM*?, and was
one of the first SSCs to be set-up from across various sectors (there are 40 in existence
currently). SSCs are industry led and industry governed bodies which have been mandated
with the aim of executing a demand-driven skills programme. The mandate for the creation
of the SSC is delegated from the National Skills Development Corporation (NSDC). The Report
on the Committee for Rationalization & Optimisation of SSCs describes the role of SSC as:
“the main interface between employers, trade unions, governments and various
components of Vocational Education and Training (VET) system. The need for setting up
these employer-led and employer governed bodies arose as manufacturing processes
and technologies became more complex and the VET systems of the country were not able
to deliver the skilled manpower which could help in improving productivity, quality
and gross value addition to the industry.”*® As of 2016, the industry contribution to the SSC
was INR 5.67 crore and had a placement rate of 12.6% from within the Pradhan Mantri
Kaushal Vikas Yojana (PMKVY).“

In line with its mandate of ensuring skill development efforts in accordance with the actual
needs of the industry, the IT/IT-es Sector Skills Council (SSC) has also launched a Basic
Learning for Future Technologies platform which has self-explanatory courses on the
following technologies: (a) Big Data, (b) Cybersecurity, (c) Internet of Things, (d) Cloud
Computing, and (e) Machine Learning.*®®

Multidisciplinary education, creativity, and entrepreneurship are aspects that are
increasingly being valued by IT companies and recognized as essential to stay relevant in the
changing work landscape. The commodification of expertise has also been discussed—
education in its traditional sense holds less significance because of the amount of and
sources of knowledge that are available. This also reflects a shift to emphasis on self
learning.*® For example, NASSCOM and PwC have noted that this is reflected in a change that
the industry itself is going through—shifting from an offshoring sector to one that develops
knowledge based solutions.*” This can be evidenced in strategic partnerships that
companies are undertaking. For example, in 2018 Infosys entered into a partnership with
Trinity College for the purpose of bridging the liberal arts and digital technology for the co-
development of content and discovery of learning opportunities.“”® The importance and
demand for knowledge workers and creativity has also been emphasized by WIPRO.**®

68 / 150



Government Initiated Skilling Programs

The table below documents different government initiated skilling programmes
predominantly targeting students including youth, undergraduates, postgraduates, and PhDs.
Yet, there seems to be an absence of re-skilling programmes for individuals within the
industry or those who have been laid off. It is also unclear if skilling is approached
comprehensively and in a coordinated fashion by the government, or if different
departments develop and implement programmes.

Table 12: Describing Government Initiated Skilling Programmes

Pradhan Mantri Kaushal Vikas Yojana -
PMKVY*“1°

National Program on Technology Enhanced
Learning (NPTEL)“"

Centre of Excellence for Data Science and
Artificial Intelligence

Rashtriya

Madhyamik Shiksha Abhiyan (RMSA)

Maulana Azad National Academy for Skills

Aims to train about 24 lakh Indian youth to
be industry relevant, skill based and to
prepare them for the global market

Engineering and physical science
undergraduate/postgraduate

NASSCOM in collaboration with the
Karnataka government opened the centre
with an aim to nurture innovation in
emerging disruptive technologies such as Al
and to leverage the power of data science.
The centre aims to support small and mid-
sized businesses by fast-tracking their
product development and providing market
access. It will work with governments, and
universities to provide the emerging
businesses with required mentorship, talent
and skills. The centre will create a platform
for industry to academia to co-create digital
solutions for Industry 4.0.

Students undergoing vocational IT-ITes
education in secondary and higher
secondary levels.*®

Works towards meeting all skill up-
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(MANAS)

Modified Special Incentive Package Scheme
(M-SIPS)

Digital Saksharta Abhiyan (DISHA)

Visvesvaraya PhD Scheme for Electronics &
IT

India BPO Promotion Scheme (IBPS)

gradation/development needs of Minority
Communities.The training programme is
aimed at providing meaningful and
sustainable livelihood options in terms of
self-employment/wage employment
opportunities to all its trainees, with
primary focus on self-employment.*

The M-SIPS scheme, developed to boost
manufacturing and attract investments in
the electronic sector, was modified in
August 2015 by extending the scheme for 5
more years to 2020, and adding 15 new
product categories like smart cards, liquid
crystal modules, consumer appliances,
Internet of Things products, multi-functional
electronic devices and optical fibre etc. “*

Under Digital Saksharta Abhiyan and
National Digital Literacy Mission, around
99.56 lakh candidates have been enrolled
for training, 82.74 lakh candidates have been
trained and more than 47.13 lakh candidates
have been certified so far.“'

Launched by MeitY in March 2014, the
scheme was revised in November 2015 and
the budget outlay increased to Rs 466 crores
for a period of 9 years with an objective to
enhance the number of PhDs in Electronics
System Design and Manufacturing (ESDM)
and IT/IT Enabled Services (IT/ITES) sectors
in the country.*”

48,300 seats have been approved under
India BPO scheme and over 5000 seats have
been approved for BPOs in North East.*®
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Company Initiated Skill Programs

Interestingly, along with the existence of a number of government skilling initiatives, all the
companies studied have a plan for retraining employees in digital technologies. The
retraining is predominantly done through online courses and setting up of internal learning
frameworks. Companies have followed different structures and learning systems as shown in
the figure below. The stakeholders for their skilling programs spread across the broad
spectrum from freshers to specialists including the mid and senior management and CXOs.

Table 13: Structure of Firm Initiated Skill Programs

Structure Learning Systems

Traditional (Classroom + Instructor Led) In-house expertise

Mobile (Apps)/Web (Cloud) Peer Learning

MOOCs CoEs/Labs/Innovation Centres
Seminars/Workshops Mentorship Programs
Hackathons, Gamification, Techtalks Training Partners
Collaborative Learning E-Learning Platforms

This points to a demand for multi skilled employees with strong skills in the domain of
digital and analytics from within companies. As per company and industry reports, the
number of people reskilled shows a huge effort on behalf of the IT companies. For example,
Tech Mahindra has trained about 60,000 employees in various digital technologies. A 2017
NASSCOM annual guidance report for the IT/BPO sector notes that less than 50% of top firms
already have employees trained in the digital though this number has increased 12x since
2010. According to the report—the focus of skills has been on analytics (37%), mobility (26%),
cloud (24%), and other (13%).4

In our survey, respondents indicated that skilling programs are in place most companies.
65% of our respondents said that internal skill development programs were running at their
company. Further, 40% of our entry-level respondents also stated that they had availed of
external skill development programs. Moreover, another finding was that respondents
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availing of external programs often enrolled in several programs. These were usually offered
by: government bodies (14.9%); corporate run training institutes (77.8%); private education
institutes (80%); and those run by industry bodies (73.1%).

The table below documents the different company initiated skilling programmes. This
demonstrates an emphasis that is being placed by companies on skilling. These programs
take different shapes and sizes and can include applications, platforms, centres of
excellence, and partnerships with third parties.

Table 14: Skilling Programmes Initiated by Sample IT Firms

Company Skilling Programme

Wipro Mission10x%°

Newton’s Cradle?*

Infosys Infosys-Udacity FastTrack Program**'

Design Thinking platform“

TCS Learning and Assessment platform of TCS
iON423
Mindtree Yorbit, the company’s online enterprise

learning platform**

Automation Center of Excellence (CoE)**

HCL Technologies Edge Networks®”

IBM New Collar' curriculum®®

Cognizant CasKade*”

Hinduja Global Solutions Quality Professional Excellence Program

(QPEP) and Kaleidoscope 360° (KL 360°)%%¢

Intelenet Global Service
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Genpact “Reach Higher,” a vocational skill-building
program “®

Tech Mahindra Skills-for-Market Training (SMART)
program*?°

Mphasis Skilltrain mobile app*’

Capgemini India In partnership with NIIT*2

Consultants to Government and Industries -
CscC -

WNS (Holdings) Limited: -

Companies have used innovative methods to structure their skill development program. For
example, HCL Technologies has internalised the usage of Al technologies in the planning
processes for training. They have implemented “Intelligent Career Maps” which is a
“prescriptive and predictive platform leveraging Artificial Intelligence and big data
algorithms to provide a personalised digital career concierge service to employees,
suggesting career paths, learning maps, mentors & jobs”.**

Robust identification of skill deficits and structuring reskilling and upskilling programmes
aimed at existing employees is another approach being utilised. Mindtree, for instance, in
what is self-identified by the company as a “humane approach to skilling” has designed its
internal reskilling curriculum by identifying skills ‘adjacent’ to those skills comprising job
roles that are being replaced.”* Moreover, granulating skills to every job role has allowed
Mindtree to undertake a dynamic re-skilling approach catering to individual project
requirements.**

Interestingly, in 2018 Infosys also initiated a skilling programme and opened tech and
innovation hubs in the U.Sin partin response to the changes in the narrative around global
mobility that seeks to train and hire 10,000 workers.** Infosys launched its “next-generation"
learning platform for employees, as part of its broader competency development programs.
This platform incorporates both classroom, and digital learning with the digital platform
offering services that are accessible at all times, on multiple devices. The learning tools also
utilise social learning techniques and gamification, in the form of telemetry, statistics,
progress reports, and daily learning goals to incentivise learning. Some of these tools include
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a work environment simulator, chatbots, machine learning based adaptive learning models,
and documentation of employee learning, as well as application of these learnings by each
employee. Infosys has also rolled out an immersive training program to sensitize employees
on pluralist perspectives, aimed at giving them a better appreciation of multilingual skills
and cultural sensitivity to appreciate diverse perspectives and collaborate with clients
through culture based interventions. “’

Policy Recommendations

Diversify export target countries: The Indian IT sector’s heavy reliance on the United States,
United Kingdom and the EU has adversely impacted the potential to make inroads in other
major markets such as Japan. Moreover, this reliance has stymied both India moving up the
value chain and counteracting confining the areas of the IT sector specialisation to services
and the BPO sector.”® Such a heavy reliance on an export oriented model to a select few
countries is not a pragmatic business model which was evidenced by the impact on the
sector during the recession,** and is being evidenced by growing protectionism in the
aforementioned countries. Consequently, there needs to be a shift within the industry to
explore alternative venues of sustainable growth by both diversifying to other international
jurisdictions while tapping into the domestic IT market in India itself.**°

Enabling lifelong learning capabilities: In a labour market that can be expected to undergo
rapid changes, it becomes expeditious for the government to develop dynamic high-quality
lifelong learning programs. Such programs would enable re-skilling and up-skilling in the
wake of a quickly changing technological environment and would ease workforce (such as
moving from manufacturing to services or informal to formal etc.)*". This could help mitigate
impact felt by middle management in the IT sector as highlighted earlier in this document.
This would require a focus on employability in addition to the ongoing focus on employment
as was highlighted in interviews we have had with trade unions engaged in the IT sector.

The problem becomes trickier given the design of the Indian education system along with a
cultural proclivity towards undertaking formal education no later than 20-25 years of age.*?
Moreover, as the OECD points out, “given that low-skilled workers are likely to bear the
brunt of adjustment costs, efforts should be targeted onthem, as well as on small-and
medium-sized enterprises which tend to face greater barriers to investments in training.”*?

Incentivising industry involvement in skilling: While the companies that we have looked at
incorporate skilling programmes, a need for incentivising demand-driven skilling
programmes within the larger ambit of government skilling programmes is being felt*“. While
this was the idea behind underpinning the establishment of Sector Skill Councils, the Report
of the Committee for Rationalization & Optimization of the Functioning of the Sector Skill
Councils highlights several gaps plaguing the SSC framework.**
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Platforms that allow for the industry to work in tandem with the government could be one
approach. This would entail utilising the industry’s capital prowess and technological know-
how to aid in the development of skills that are anticipated to be required in the future of
work within the IT sector, and subsuming the industry’s strengths into government
envisioned skilling programs.*® While one way to incentivise participation could be through
purely financial perks: inclusion of participation in government skilling programs being
included under permissible CSR activities and even tax breaks. Other incentive models, such
as firm-level incentives for quality upgradation and training,*’ need to be looked at as well
to determine the extent of private and public contributions towards these measures.*®

Another financing model that is receiving consideration is a ‘Reimbursable Industry
Contribution,” a common pool of industry contributions utilised towards training.**
Subsequently, firms could seek reimbursement for training costs from the fund. This could
potentially address the financial reservations that prevent companies from undertaking
rigorous skilling initiatives while also ensuring that there is financial gain for firms.*°

Strengthening social protection: The emergence of non-standard forms of employment is
anticipated to only increase in the future of work. Problematically, these emerging
employment relationships occur alongside existing forms of employment that enjoy little to
no labour law protection such as the variety of non-standard arrangements that exist in the
informal economy (own account workers, contributing family workers, employees with
informal jobs).”" Building from the assumption that social security is a fundamental part of
the implicit social contract of modern societies and a basic human right,*? it then becomes
crucial to widen the net of social protection mechanisms by incorporating the realities of the
future of work. What would be required is a fundamental shift in how social protection
systems are currently premised; on an existing unique employer-employee relationship.
Decoupling entitlements from the traditional centrality of employment and instead focusing
on the individual will likely acquire heightened importance. This decoupling would ensure
portability of entitlements across jobs while also not acting as an impediment in terms of
labour mobility.”® It also then becomes crucial to envision ways in which the employer-
employee relationships are seen. The ILO’s Recommendation No. 198 developed in 2006 at
the General Conference can be a very useful starting point. It recommends understanding
working arrangements based on the nature of the work that is being carried out as opposed
to how the arrangement is described contractually—indeed this is how disguised
employment®* manifests.**

While implementing such a policy measure, it is important to anticipate ways to sustainably
finance a stronger social protection system. There are two possibilities : contributions and
taxes. Entirely decoupling entitlements from jobs is not desirable as contributory forms of
financing require regular sources of income to work sustainably. One way to solve this could
be to make social security accounts multi-employer, similar to the United States*®.
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Framing Future Research

Adopting a task-based approach

In the wake of globally rising wage inequality between skilled and unskilled workers in the
1980s—in the context of developed economies—a significant amount of literature emerged
from these geographies pegging the rising wage inequality to the adoption of ICT.*” Also
called the skill-biased technological change (SBTC), this theory argues that it is low-skilled
workers who bear the brunt of adjustment costs associated with occupational shifts brought
about by digitalisation.**® While the theory of SBTC enjoyed significant agreement for its
ability to explain the wage gaps, it started receiving criticism for its inability to sufficiently
explain job polarisation that was being evidenced in terms of hollowing out of the middle-
skilled jobs as well as for its failure to explain the relationship between technology and the
demand for skills—instead treating it as black box.”** Consequently, this led to the
development of more refined versions of the SBTC hypothesis and led to the creation of a
task-based model looking to understand the skill requirements of different jobs as opposed
to a mere demarcation between skilled and unskilled labour in the original conception of the
SBTC hypothesis. Task-based models then categorise jobs into two broad task-based
categories—routine and non-routine with further demarcation within each for manual and
cognitive tasks.*°

These newer models of SBTC then have led to the determination that automation is routine-
biased in that it impacts jobs with primarily routine tasks across a range of skill levels.*' This
has traditionally served as an explanation for the job polarisation evidenced in high-income
countries since non-routine tasks tend to cluster in the lower and upper ends of the job
hierarchy while also accounting for other factors such as demographic shifts, labour law
legislation, migration patterns etc.*® Yet, this line of reasoning does not play out the same
way in a context like India. Work done utilising the methodology of the task-content model in
the Indian labour context suggests that at the aggregate level, the non-routine cognitive
(further subdivided as analytical and interactive) task intensity of jobs is increasing in India
with a decline in manual task intensities (both routine and non-routine) being evidenced.*?
This is similar to what has been observed in the developed economy context as well.
However, a point of departure from global trends is that widespread de-routinisation of
routine cognitive tasks is not evidenced in India; on the contrary, the routine cognitive task
intensity of jobs has been constant. This is accredited largely to the nature of jobs in the
agriculture and services sector.®* To then understand the impact within the Indian IT sector,
it becomes imperative to understand the nature of the knowledge based economy, for
example software production, by undertaking a granular assessment of the tasks comprised
within it.
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Skill intensity of tasks in software production

It is also pertinent to look at individual tasks owing to the nature of the production
processes inherent in the IT sector. W. Wayt Gibbs, in the September 1994 Scientific American,
famously wrote about the artisanal, labour-intensive nature of software production by
juxtaposing it against the massified, capital-intensive nature of hardware production. Using
this juxtaposition to bring out issues regarding productivity and consistency of quality in
software production, he says:

“[...] the industry has heard tell many times before of "silver bullets"
supposedly able to slay werewolf projects. Since the 1960s developers have
peddled dozens of technological innovations intended to boost productivity-
many have even presented demonstration projects to "prove" the verity of
their boasts. Advocates of object-oriented analysis and programming, a
buzzword du jour, claim their approach represents a paradigm shift that will
deliver “a 14-to-1 improvement in productivity,” along with higher quality and
easier maintenance, all at reduced cost.”*%

To overcome this problem of a resulting “software bottleneck”—a result of software
production lagging behind hardware production—several approaches to managing the
software development process were created ranging from conceptual methodologies to
industry wide certification norms. A quintessential example of the former is the waterfall
model, as popularly accredited to Winston Royce, where the software development process
was broken down into six sequential and iterative components: requirement analysis (system
as well as software), analysis, design, coding, testing and operations.*® Examples of industry
certifications for the IT sector include the ISO-9001/9000-3 standards prescribed by the
International Standards Organisation*?’, the Software Engineering Institute's five-level
Capability Maturity Model (SEI-CMM)*“%, and several other IEEE/ANSI standards. In fact, the
Indian government even took to incentivising IT firms for obtaining these quality
certifications to enable harmonisation of software production processes and address the
issue of bottlenecks in software production.*®*

The waterfall model is a useful starting point to ascertain the labour-intensity of software
production and understand it within the automation framework. As Balaji Parthasarathy
points out -

“Although the last three stages of the waterfall model have been amenable to
automation with computer-aided software engineering tools, such automation
demands tediously clear and detailed specifications. Consequently, much
coding, testing and implementing is still done manually and the division of
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labour in software production is better seen as a division between more and
less skilled labour, but skilled nevertheless.”*°

Coupled with the labour-intensity of the maintenance and re-engineering of older software,
he argues, lead to US firms looking to outsource skill-cost combination with India as the
preferred outsourcing destination®”"; especially since India has an institutional compatibility
with the US in terms of sharing similar legal and accounting systems*?

It then becomes necessary to place this skill and labour intensive quirk of software
development, a predominant component of the value chain that the IT sector in India has
tapped into, within the larger discourse on interplay between skill and technological change.

Research and Data Challenges

In our research we found that there are inconsistencies in frameworks and terminology, a
number of gaps in terms of availability of data and challenges in metrics that make it difficult
to research the impact of technology on work in the IT sector in India. These are outlined
below:

Inconsistencies in Frameworks and Terminology

e Sectoral Conceptualisation: Traditionally, the IT sector in India is comprised of four
sub-sectors—IT Services, Business Process Management, Software Products and
Engineering Research and Development*. Yet distinguishing between the sectors can
be challenging especially as many IT companies offer services and house segments
that fall into multiple sub sectors. For example, Infosys provides business consulting,
information technology, and outsourcing and would fall under the category of both
IT-eS and BPO. Furthermore, reports on the IT sector often conflate and interchange
sectors—making it difficult to examine the sectors individually. The IT sector can also
employ people in different countries for a project, thus employment in the sector may
not be fully captured through an analysis specific to one jurisdiction. At the same
time, comparative research across jurisdictions across sectors can be challenging
because sectors are conceptualised differently from country to country, with varied
legal-regulatory frameworks dictating information made publicly available.

e Framing the Technology: The initial focus of this research was technologies that fall
within the ambit of Industry 4.0. As mentioned in our methodology—we found that the
words digital, automation, and industry 4.0 were often interchanged and all used to
describe specific technologies that fall into the definition of industry 4.0.
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Data Gaps

e Employment Data: Employment data on the IT sector in India is either outdated or
only available from an industry body. The contemporary estimates on employment in
the sector in India are from NASSCOM. On the other hand, the National Sample
Survey Organisation’s Employment-Unemployment Survey (NSS EUS) as carried out by
the Ministry of Statistics and Programme Implementation, is regarded as the gold
standard for employment data in India. However, the NSS-EUS provides data only
from it's most recent 68th round which was released in 2011-12*% The NSS EUS was
thereafter temporarily suspended for its next scheduled quinquennial round and was
expected to provide data from the 69th round in late 2018 instead“”. The idea behind
the suspension was to create a more robust system with a higher frequency as 5 years
was considered to be too long a period. The fact that the Government is depending on
an industry body for employment data without any independent statistical
verification highlights both a capacity and a potential data gap that exists. It also
makes it difficult to cross verify data from multiple sources. Companies, the
government, and industry bodies opening up and publishing the data they have on
employment, work, and technology will go a long way in enabling evidence based
policy making.

e Task Data: Presently, there is a data gap in researching the future of work in India
because of a lack of task level data. Meaningful conclusions about what is driving
industry 4.0 and the impact of the same on work in the sector could be carried out by
identifying drivers across economy and labour, correlating data on what kind of tasks
each industry 4.0 technology can carry out, and research into what is driving changes
in specific tasks.

e Cost of Technologies: A significant factor that is driving and will drive the uptake of
technology is the cost-effectiveness of such uptake. While the cost-effectiveness to
the customer is one factor, another is the organisational capital outlay. The latter
would entail various factors such as the up-front cost, regular maintenance costs,
costs of transition of infrastructure as well as the cost it would represent vis-a-vis
manual labour for similar tasks. The last being of particular importance in the Indian
IT sector as a major factor behind them flourishing was the labour cost advantage
they enjoyed in comparison to developed economies. These would then also need to
be contextualised to the commensurate gains in productivity and efficiency—a key
driver in the adoption of technology in production processes.”’® However, data
indicating the cost of the uptake of technology (as opposed to just the cost of the
technology) is absent, posing a critical challenge for both research purposes as well
as decision making within policy framers and industry participants.

Challenges in Standards and Metrics:
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e Productivity: Input and output measurement in the software industry is complex.
Some of the methods like function point metrics*”’, number of lines of code, etc. have
several subjective assumptions such as quality and project type. If the revenue per
employee is measured, then productivity depends heavily on the type of projects
undertaken and not simply on the employee. Number of lines of code can be an
indicator of productivity as that is an output that does not have much relation to
other factors. However this is problematic as there is a quality dimension where the
same functionality can be coded in few or many lines based on the skill levels. In
software development, there are many different inputs and outputs. The importance
of the different parameters also vary with the level of the worker. A previous study
has attempted to estimate these factors*®. Many of the parameters driving the
productivity may not be in the hands of the programmer eg. the type of client is a
factor (which no programmer determines as they are assigned to projects by the
managers), the output factor (varies based on industry company is engaged in), and
the demand for the product. So if a company is creating a product that is highly
valued the productivity automatically increases by virtue of high output value but
attributing this to programmer level is complicated as they have no influence in
determining the product or its features. Clarity on what is actually being used will
help in driving the expected behaviour amongst the employees. A clear idea of how
productivity is measured will provide an idea of the direction automation will take.

e Contractualisation: Contractualisation of blue-collar work in the IT sector is
anecdotally supported and came through in our interviews with trade unions and
entry-level engineers engaged in the sector. Contractualisation took myriad shapes
such as the recruiting of personnel only for specific projects and body shopping—or
‘staff augmentation’. Further, the emergence of the gig economy is seeing IT tasks
being outsourced to freelance workers operating on gig platforms. However, empirical
data explaining the dynamics of these work arrangements was a data gap we
observed, though a cursory analysis from the limited data available is presented
below.

In the Indian IT/BPO sector one of the indicators is the quarterly report on employment. The
7th round was the latest one that has been released“”. In the IT/BPO sector there has been
an increase in the usage of Contract and Casual labor. But this represents only the
freelancers hired by the organisation and not all freelancers in India. Estimates by the Oxford
Internet Institute show that India has the largest number of freelancers on the online
platforms (25%). Half of this workforce is doing work on software development projects.“®
Thus, 12% of the global freelance workforce on online platforms are software developers
from India. With 75% of the global freelance work getting sourced from US, it will not show up
in any survey of indian industries. According to this study, the number of freelancers working
in the IT sector are about fifty thousand only. This is a negligible amount compared to the
overall workforce engaged in this industry. However, as indicated earlier, an industry survey
will not be the appropriate source of data.
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Quality of Skilling Programmes: In our research, most firms in the IT sector had
developed skill development and training mechanisms for their employees with
industry reports estimating close to 2% of the industry revenue being expended on
employee training,“®" with a growing focus towards training in digital technologies*.
Additionally, a diversity of approaches was evidenced.** However, what was not clear
was the quality of these programs and the metrics utilised for their assessment, if
any. For instance, in our interview with an entry-level engineer, it was pointed out the
programs instituted at their workplace was sufficient only as broad primers on
various domains and was not sufficient to develop industry-readiness. Moreover, it
was unclear what the frequency of these programs were. Frequency being key to
monitoring their efficacy in keeping up with constantly evolving domains that
technologies under the Industry 4.0 conception fall under.

Measuring short term and long term rates of technology diffusion and adoption: The
rate of technological diffusion within a company will differ from unit to unit. This
makes it difficult to qualify comprehensively the extent of adoption of a technology in
a company and its subsequent impact. It is also not clear what the best way to
measure the rate of diffusion and adoption is. For example, though it is possible to
count the number of machines or software used in a company, associate cost to
adoption, or call out competition and legitimation as forces driving adoption—these
methods do not capture how intensely a technology is used within a company.“*
Measuring diffusion and adoption becomes even more complicated when a set of
technologies are looked at together as opposed to focusing on one single technology,
in part because the means of measuring adoption and use will vary (ie Cloud vs.
Robot) . Without clarity on the adoption and intensity of use of a technology, it is
difficult to accurately quantify the actual impact that a specific technology is having
on productivity. Other aspects such as capacity and skills to use the technology,
culture, and policies impact adoption of technology but are difficult to statistically
link back to diffusion and adoption rates.

Occupational Standards: There have been several issues with the functioning of the
IT/IT-eS Sector Skill Council (SSC) which has led to its limited efficacy in providing for
the skills required in the labourforce. Despite being one of the first SSCs to be
established, it still does not have courses in the level 1to level 3 category of the
National Skills Qualification Framework (NSQF).“®> Broadly speaking, the various levels
can be understood as increasing in cognitive skill intensity as the levels increase.*®
Further, the occupational standards defined by the IT/IT-eS Sector Skill Council are
too narrow, with an average of just 393 hours of training being provided across the
courses. While this is higher than the overall average of SSCs, it still represents a
meagre time outlay for making prospective entrants into the labour market industry-
ready, given the relatively low pre-existing educational-levels of those that the SSC
targets. This has resulted in a meagre placement rate of 12.5%** from the IT/IT-eS
SSC, despite industry consultations in setting up the occupational standards.
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e Measuring quantitative impact of technology on work: It is difficult to measure the
impact that technology has on work. Determining causality as opposed to correlation
is a challenge as is accounting for direct and indirect changes. Impact itself is
difficult to qualify and can mean intensity, directness, scope, stage, time frame, and
characterization.“®
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Learnings and Conclusions

Though there are trade unions in the IT sector, they are not directly taking up issues
linked to automation. This could result in the entrenchment of new and existing
inequalities as India shifts to a knowledge based economy, a shift that is driven
predominantly within and by the IT sector.

In India, legal categorisation of IT workers is ambiguous with few safety nets. In view
of this, there is the possibility of severe socio-economic distress for IT workers if
there is a contraction in the employment marketplace.

Potential for extemporary policies that can affect work and employment are seen. A
formal policy of timed incorporation of technological innovation in the sector is not
currently in place.

There is a disconnect between individual perception and literature regarding gender
ratios and parity with companies in the IT sector—specifically in STEM jobs.

There is a disconnect between the skills identified in the 2013 Occupational Standards
for the sector and skills identified by NASSCOM as key in their FutureSkills Platform.
This highlights the need for Occupational Standards to be brought up to date and for
further coordination across all relevant aspects of skilling efforts.

It is unclear how government level, industry level, and company level skilling efforts
interact with each other or if they are standardised.

Of all four sub-sectors in the IT Industry in India, the BPM sector has seen the greatest
amount of impact. New business models and shifts in an attempt to address this are
already being seen.

Many news reports document the stress experienced by IT workers about the threat of
losing their job and the reality of having lost their job . This points to the need for a
greater emphasis placed on transitioning workers from one job to another by
companies, sectoral skill councils, and governments.

Organisational restructuring occurring as a result of shifting to the ‘digital’
(incorporating industry 4.0 technologies) spans across almost all aspects of an
organisation.

Adoption of industry 4.0 into the HR process was seen across almost all 16 companies.
Many of these include ‘learning platforms”, internal social networking platforms, and
career path platforms—potentially indicating a higher technological ingress into areas
involving workers, such as HR.
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Unionisation in IT is rising. Unionisation could potentially give workers bargaining
power but could have consequences for the competitiveness of indian companies in
the global market.

A consolidated labour law that bridges issues underlying calls for unionisation with
that of market needs, could have a significant bearing on the productivity and
competitiveness of indian companies.

Instead of minimum wage, a need for sector specific unemployment benefits or
insurance scheme (like the ESI act) is observed.

Industry 4.0 is changing the way in which workers communicate, are motivated, and
engaged at work. This shift is being pushed by both the need to enable changes, such
as remote work and skill adaptation, and is being pushed by preferences of workers
who are more accustomed and engaged through platforms and experiences
facilitated by industry 4.0 technologies.

‘Trust’ in technologies associated with industry 4.0 is generally not associated with
adoption, though with some technologies like Al - trust is closely associated with
adoption.

The IT sector in India needs to and is changing its business model to adapt to the
changes brought about by industry 4.0. Such shifts should incorporate ways to enable
new jobs, skilling, or transitioning for workers. Though companies are undertaking
skilling programs, there needs to be a way to link the effectiveness of the skilling
program to the retention of jobs.

The impact of technology on work is complicated. It can impact structures such as
supply chains or tasks, and is also shaping workplace structures, communication etc.
The changes are driven by multiple factors associated with technology from
opportunity cost to efficiency, consumer preferences, and worker preferences.

There is a need to develop metrics around the success and effectiveness of skilling
programmes. Beyond an individual is being hired to fulfill a position—how long are
they in that position for, salary changes etc?

The impacts of technology on work can be direct and indirect. One country's policy
response to technology and its impact on work can have an impact on work in
another country. This would be an indirect impact of technology. Transitions of
countries to knowledge based economies is driving the age of conceptual workers
that are focused on creation, invention, innovation and increased entrepreneurship.

Studies have looked at ‘industry 4.0’, ‘automation’, and ‘digital’ separately, yet at the
same time these terms are often conflated. In researching the impact of technology
on work and the future of work—it is important to take a broad approach to the
conceptualization and framework of emerging technologies.
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Cost of adopting technology vs. human labour is unclear. Towards understanding this
relationship—job and employment data with granularity of task function should be
generated.

Standardisation of terms should be taken up by industry bodies with respect to
framing the sector, work, and technology. This will go a long way in facilitating
sectoral, national, and regional research.

Productivity and efficiency metrics are not easily accessible. If productivity and
efficiency metrics were made available by companies, this data can also be made
available for research.

Contract workers and freelancers labour markets and skills and hiring information
need to be tracked to further understand the impact on the IT sector at a national and
regional level.

Qualitative information about skilling—areas, topics, depth and the demographic,
needs to be collected to make informed decisions about the shape, scope, and
direction of skilling programmes.

Adoption and diffusion rates of technology related to tasks would allow for a more
quantitative measurement of the changing nature of work.
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Annexure 1

1. Tata Consultancy Services: TCS is India’s first publicly listed IT company to reach the
$100 billion market capitalisation mark.“® TCS provides IT services, consulting and
business solutions organisation with, through consulting, BPO, infrastructure,
engineering and assurance services. TCS operates in 45 countries and has more than
208 offices around the world, which employs over 4,00,875 people worldwide.*®

2. Infosys: Infosys is a leader of digital services and consulting, with clients in over 45
countries.”®' Infosys aims to leverage Al to provide services to their clients. Their
recent undertaking, “Infosys Nia” is an intelligent automation platform.*? They also
believe in preparing and reskilling their employees to be able to work with new
technologies. With a total number of employees being more than 2,00,000
worldwide.**

3. Wipro: Wipro limited is a global IT, consulting and business process services company,
leveraging technologies such as cognitive computing, hyper-automation, robotics,
cloud, analytics and other emerging technologies to help their clients. They have
offices in six continents and employ over 1,60,000 employees globally.***

4. Capgemini: Capgemini is also a global technological and consulting company that
uses technology to provide digital services, business services, and cyber security risk
detection and mitigation. It has offices in 40 countries and employs close to 2,00,000
employees globally.**

5. IBM: International Business Machines Corporation (IBM) is a technology company that
provides technology services, business services, software, Systems Hardware and
Global Financing. IBM's software segment includes WebSphere, Information
Management, Tivoli, Workforce Solutions, Rational, Watson, Watson Health and
Watson Internet of Things (1oT). IBM has over 1,30,000 employees in India.**

6. Cognizant: Cognizant is a leading provider of information technology, consulting and
business process outsourcing services. Cognizant’s current employee strength in India
is around 1,80,000.%"

7. Mphasis: Mphasis is an Indian IT services company which provides infrastructure
technology and applications outsourcing services, and architecture guidance,
application development and integration, along with application management
services. Mphasis' clients are mostly financial services, telecom entities, logistics
service providers, and technology companies. Mphasis has a strength of 22,239
employees globally as of March 2018.4®
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10.

1.

12.

13.

14.

15.

16.

Genpact: Genpact is a global professional services firm that provides digital-led
innovation and digitally-enabled intelligent operations. Genpact has an employee
strength of 77,000.**

Intelenet Global Service: Intelenet Global Service is a global business process
solutions company. The services provided are customer management services,
providing industry specific solutions, knowledge services and shared services set-up
for various companies across sectors such as banking & financial services, travel &
hospitality, logistics, healthcare, retail & e-commerce to name a few. The company
has over 55,000 employees distributed over 40 Global Delivery Centers in 8 locations
across the Americas, UK, Europe, Middle East, India and the Philippines.>®

Hinduja Global Solutions: Hinduja Global Solutions is a business and service provider
based in India, with offices in 12 countries and employs 45,900 people globally.>”

Consultants to Government and Industries: CGI is a global information technology (IT)
consulting, systems integration, outsourcing, and solutions company. The services it
provides includes application, business consulting, infrastructure, IT and outsourcing
and system integration. While it is headquartered in Canada, it has over 13,500
professionals working out of eight offices in major Indian cities.>*

WNS (Holdings) Limited: WNS is a global business process management company
providing services and solutions in sectors such as travel, insurance, banking and
financial services, manufacturing, retail and consumer packaged goods, shipping and
logistics, healthcare and utilities. WNS has over 34,789 employees in India and 24,484
globally. 5%

Mindtree: Mindtree is a global technology consulting and services company, helping
corporations achieve competitive advantage. Mindtree has offices in 17 countries and
employs 17,723 people globally**

HCL: HCL Technologies is a global technology company that helps enterprises by
providing technology products and services. HCL offers a large portfolio of products,
solutions, services, and IP some of which are digital, 10T, cloud, automation,
cybersecurity, analytics, infrastructure management and engineering services. HCL
employs 1,24,121 in over 41 countries®®

Tech Mahindra: Tech Mahindra Limited provides services in the field of consulting and
business solutions. Tech Mahindra is a part of the USD 21 billion Mahindra Group that
employs more than 2,00,000 people in over 100 countries.>*®

CSC: CSC Is an American multinational corporation that provided information
technology (IT) services and professional services. CSC employs about 23,000 people
in India.’”
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Annexure 2

QUESTIONNAIRE FOR SURVEY OF INDUSTRY 4.0 IN THE IT/IT-es SECTOR

This is the questionnaire for entry-level respondents
SECTION 1: FIRM AND RESPONDENT PROFILE
1. Please indicate

1. Name of the firm:

2. Physical address of workplace:

3. Name of the respondent:

4. Designation of the respondent:

5. Duration of contract of the respondent:

6. Educational qualification(s) of the respondent:

2. What are the main tasks you perform in your job?

SECTION 2: ADOPTION OF INDUSTRY 4.0 TECHNOLOGIES
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1. Please indicate the level of information and readiness you possess to implement

these Industry 4.0 technologies (0 - No information/implementation, &4 - Full
information/implementation)

S. No. | Technology Information Readiness to Implement
l. | Big Data and Analytics 0[1/2]3]4|N/A 0(11(2]3 N/A
Il. | Autonomous Robots 0[1]2|3|4|N/A 01[11(2]3 N/A
1. | Simulation (allows 0[1[2]3|4|N/A 0(1(2]3 N/A
operators to test and
optimize the machine
settings for the next
product in line in the
virtual world before the
physical changeover)
IV. | Horizontal and vertical 0[1]2|3|4|N/A 0[11]2]3 N/A
system integration (cross-
firm, universal data-
integration networks)
V. | Internet of Things 0[1]2]|3|4|N/A 01[1(2]3 N/A
VI. | Cybersecurity 0[1/2|3]|4|N/A 011(2(3 N/A
VIL.| Cloud 0|1[2]3|4|N/A 0[1]2|3 N/A
VIIl| Cyber-physical systems 0[1]2]|3|4|N/A 01[1(2]3 N/A
(Augmented reality,
wearables)

89 /150




IX. | Artificial intelligence and
autonomous systems
(Machine learning,
semantics technology)

112(3|4|N/A

1 12|34 |N/A

X. | Digital to physical transfer
(3D printing)

112(3|4|N/A

1 12|34 |N/A

2. Please indicate where the Industry 4.0 technologies mentioned above in Q.1 are being
or have been introduced in the below activities, if at all (0-No impact; 4 - Most impact;

For the Technology column use the serial numbers from Q1 above):

No.

Activity

Implementation Extent

Technology (ies)

Systems Integration

0 |1 ]2 [3 |4 [N/A

0 |1 ]2 [3 |4 [N/A

0 |1 |2 [3 |4 [N/A

Custom Application
Development (CAD)

0 |1 |2 [3 |4 [N/A

0 |1 |2 |3 |4 |N/A

0 |1 |2 |3 |4 |N/A

Software Deployment and
Support

0 |1 |2 [3 |4 [N/A

0 |1 |2 [3 |4 [N/A
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N/A

Infrastructure Management,
Consulting and Integration

N/A

N/A

N/A

Infrastructure Management
Operations

N/A

N/A

N/A

VI.

Software Testing

N/A

N/A

N/A

VII.

Services Oriented
Architecture (SOA)

N/A

N/A

N/A

VIIIL.

Application Management

N/A

N/A
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2 [3 |4 |[N/A |3.

IX. | Information System 2 |3 |4 |[N/A |1
Outsourcing
2 |3 |4 [N/A |2
2 |3 |4 [N/A |3
X. Hardware deployment and 2 |3 |4 [N/A |1
support
2 |3 |4 [N/A |2
2 |3 |4 [N/A |3
XI. | Web Services 2 |3 |4 [N/A |1

2 3 |4 |N/A |2

2 3 |4 |N/A |3

For BPO sector:

S.No. |Activity Implementation Extent Technology(ies)
Customer Interaction and 0 |1 2 3 |4 |N/ 1.
Support A
o |1 2 3 |4 |N/ 2.
A
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N/

Finance and Accounting

N/

Research and Analytics

Human Resource Management

Supply Chain Management
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1 2 3 |4 |N/ 2.
A
1 2 3 |4 |N/ 3
A
VI. Knowledge Process OQutsourcing 1 12 |3 |4 [N/ |1
A
1 2 3 |4 [N/ 2
A
1 2 3 |4 [N/ 3
A
VII. Legal Process Qutsourcing 1 2 3 (4 [N/ |1
A
1 |2 (3 |4 [N/ |2
A
1 (2 |3 |4 [N/ |3
A
3. What is the degree of implementation, if at all, of Industry 4.0 technologies at the
various levels within your team or your firm within the following activities (0-No
implementation; 4-Fully implemented; NA - Not important for implementation):
S.No. |Activity Entry level Mid level Higher level
(0/1/2/3/4/NA ((0/1/2/3/4/NA)
)
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(0/1/2/3/4/NA
)

Systems Integration

Custom Application
Development

III.

Software Deployment
and Support

Infrastructure
Management,
Consulting and
Integration

Infrastructure
Management
Operations

VI.

Software Testing

VII.

Services Oriented
Architecture (SOA)

VIIIL.

Application
Management

Information System
Outsourcing
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X. Hardware
Deployment and
Support

XI. Web Services

For BPO sector:

S. No.

Activity

Entry level
(0/1/2/3/4/NA)

Mid level
(0/1/2/3/4/NA)

Higher level

(0/1/2/3/4/NA)

Customer
Interaction and
Support

Finance and
Accounting

Research and
Analytics

Human Resource
Management

Supply Chain
Management

VI..

Knowledge Process
Outsourcing
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VII.

Legal Process
Outsourcing

4, What are the impediments you anticipate for the uptake of the Industry 4.0

technologies mentioned in Q.1 above?

S. No.

Impediment

Yes/No

Lack of benefits or Rate of return on the
implementation of technology

Regulatory concerns

Clear use-case for new technology

Lack of skills in the workforce

Lack of underlying infrastructure for
implementation

Others (please specify)

SECTION 3: CHANGING NATURE OF WORK

1.

According to you what, if any, are newer job roles your team is looking for?

S. No.

Job Profile

Yes/No
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Data scientist

Cybersecurity architect

III.

User experience designer

IV. Robotics engineer

V. Artificial Intelligence/ Machine Learning
Engineer

VI. Platform engineer

VII. Others (please specify)

2. Please indicate which of the following trends in the changes, if any, in the nature of

work are being observed in your team:

S. No.

Trend

Yes/No

Increased contractualisation of labour
(people hired for short durations)

Miniaturisation of tasks and platformisation
of these tasks

Changing tasks within existing job functions
(designations have remained the same but
the actions performed within the
designation has changed)

98 / 150



IV. Intensification of work (more activities are
expected to be completed in a shorter time
frame)
V. Change in lifetime and size of projects
VI. Others (please specify)
3. Ifoption Il in Q.2 is marked as Yes: Are new skills being required to perform the same

4, What are the main reasons for attrition, if at all, within your team?

job? If yes, what are these new skills?

S.No. |Reason Yes/No
Wage and salary conditions

. Work environment (workload, cleanliness, noise,
etc.)

1. Lack of inclination towards traditional long-term
employment

V. Commute time between home and work

V. Relationships at work, communication

VI. Extensive overtime work

VII. Emerging technologies making skills obsolete
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VIIIL.

Others (please specify)

5. What are the any key technological trends and projections in the below processes
within the sector? Where possible, please mention any relevant tools underlying the
trend/projection as well:

For IT sector:

S.No. |Process Technological Trend(s) Tools(s)
I Human Resources
. Technology support
to customer
1. Software Testing
IV. Project management
V. Training and Skilling
VI. Employee
performance
monitoring
For BPO sector:
S.No. [Process Technological Trend(s) Tool(s)
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Customer
Interaction and
Support

Human Resources

Skilling and Training

Employee
performance
monitoring

6. Which of these scenarios is the most likely in the next 2-5 years within the industry?

S. No.

Scenario

Likeliest

New technologies will result in large job losses, and
few of those will be replaced by new ones

New technologies will result in large job losses, and
most of those will be replaced by new ones

New technologies will not result in large job losses,
and instead most jobs will gradually evolve over
time

New technologies will not result in large job losses,
but most jobs will be significantly transformed

Job losses will happen but for reasons other than
introduction of new technologies
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VI.

New technologies will result in job creation

VII.

Don't know

VIII.

Other (please specify)

SECTION 4: SKILLS AND EDUCATION

1. What skills do you consider necessary for the successful use of technology in the
following activities:
S.No. [Activity Skills

Systems Integration

Custom Application
Development

Software
Deployment and
Support

Infrastructure
Management,
Consulting and
Integration

Infrastructure
Management
Operations
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VI. Software Testing

VII. Services Oriented
Architecture (SOA)

VIll.  |Application
Management

IX. Information System
Outsourcing

X. Hardware
Deployment and
Support

XI. Web Services

For BPO sector:

S. No.

Activity

Skills

Customer
Interaction and
Support

Finance and
Accounting

Research and
Analytics
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Human Resource
Management

V. Supply Chain
Management

VI.. Knowledge Process
Outsourcing

VII. Legal Process

Outsourcing

o0 p w2

Do you consider the availability and quality of a skilled talent pool to be an issue in
your team?

How long did it take you to achieve the desired technical/professional performance
or skill set for your current job role?

Do you have any internal skill development programmes running at your firm?

If yes, how large (in terms of employee coverage) is the programme?

Is it targeted at new recruits or existing employees or both?

How is the program financed?

How long does it take to re-skill and/or upskill using these programs?

Is the program conducted and administered in-house?

When did you undertake the program? (Upon joining/regularly after joining/some
other point after joining)

Have you utilised any external skill development platforms? If yes, please indicate.

104 / 150



Yes/No (Tick

S.No. | Organizations | wherever Organisation Name(s)
applicable)
1. | Govt. Bodies
Corporate Run
2. | Training
Institutes
Pvt. Education
3 Institutes
Govt. Education
4, .
Institutes
5. | Industry Bodies
6. | NGOs
Sector Skill
7. .
Council
8. | Others (Specify)

6. What is the degree of importance assigned to the following skills and competencies in

your team? (0 - Not important, 4 — Most important)

Entry-level ) .
S.N Skill (0/1/2/3/4/NA Mid-level Higher-level
. No. i
) (0/1/2/3/4/NA) | (0/1/2/3/4/NA)
Analysing
1. data/informati

on

105 / 150



Thinking
creatively

Interpreting
information for

others

Establishing
and
maintaining

relations

Guiding,
directing &
motivating

subordinates

Repeating the
same task

without error

Ability to work

remotely

Doing
structured
rather than
unstructured

work

Controlling
machine and

processes

10.

Familiarity with
emerging

technologies
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Ability to adapt
11. | to changes in
technology

Others (please

12. .
specify)

SECTION 5: INDUSTRY IMPACT PERCEPTION

1. To which extent do you think your firm’s existing IT infrastructure is appropriate for
the switch to Industry 4.0?

2. What jobs/tasks, if any, are seeing lower human involvement owing to increased
involvement of automation technologies?

3. Were you industry-ready right after graduation? If not, what changes would you
recommend in the education framework to allow graduates to be better prepared for
their roles?

4. Are you engaged with, or have you previously engaged with, an employee organisation
such as a trade union? If yes, please provide information about the reasons behind
such interaction and how your experience of it was.

QUESTIONNAIRE FOR SURVEY OF INDUSTRY 4.0 IN THE IT/IT-es SECTOR

This is the questionnaire for higher-level/managerial respondents

SECTION 1: FIRM AND RESPONDENT PROFILE

1. Please indicate

1. Name of the firm:

2. Physical address:
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3. Name of the respondent:

4. Designation of the respondent:

2. What are the firm’s main activities?

1. Please indicate the sub-sector that best describes the main industrial/business
activity of the firm:

SECTION 2: EMPLOYEE CONFIGURATION

1. Please furnish the age-wise distribution of employees for FY 2017-18 :

Age (years)

Male

Female

Total

18-30

31-55

56 and older
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2. Please indicate the hierarchical distribution of employees (in percentage) vis-a-vis
their age for FY 2017-18:

Male (%) Female (%) Total
Entry-level 18-30 years: 18-30 years:

31-55 years: 31-55 years:

56 years and older: 56 years and older:
Mid-level 18-30 years: 18-30 years:

31-55 years: 31-55 years:

56 years and older:

56 years and older:

Higher-level

18-30 years:

31-55 years:

56 years and older:

18-30 years:

31-55 years:

56 years and older:

3. Please indicate the position-wise educational qualification of your employees (in
percentages) for FY 2017-18:

Educational Entry-level |Mid-level |Higher-level |18-30 31-55years |56 years
qualificatio years and older
n

Secondary Male: Male: Male: Male: Male:
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Female: Female: Female: Female: Female: Female:
Higher Male: Male: Male: Male: Male: Male:
Secondary

Female: Female: Female: Female: Female: Female:
Diploma Male: Male: Male: Male: Male: Male:

Female: Female: Female: Female: Female: Female:
Graduate Male: Male: Male: Male: Male: Male:

Female: Female: Female: Female: Female: Female:
Post Male: Male: Male: Male: Male: Male:
Graduate

Female: Female: Female: Female: Female: Female:
Others Male: Male: Male: Male: Male: Male:
(please
specify)

Female: Female: Female: Female: Female: Female:

SECTION 3: ADOPTION OF INDUSTRY 4.0 TECHNOLOGIES
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1. Please indicate the level of information and readiness of your firm to implement
these Industry 4.0 technologies (0 - No information/implementation, 4 - Full
information/implementation)
S. No. | Technology
Information Readiness to
Implement
l. Big Data and Analytics O[1(2|3|4|N/ |0[1]2]3|4]|N/
A A
1. Autonomous Robots O[1(2|3|4|N/ |O0[1]2]3|4]|N/
A A

. Simulation (allows operators to test and 0123 |4|N/ |0]1|2]|3|4]|N/
optimize the machine settings for the next A A
product in line in the virtual world before
the physical changeover)

IV. Horizontal and vertical system integration O[1(2|3|4|N/ |0|1]2]3|4]|N/
(cross-firm, universal data-integration A A
networks)

V. Internet of Things O0[1{2|3|4|N/ |0[1]2|3]|4|N/

A A

VI. Cybersecurity 0| 1[2|3[4|N/ [O0|1|2]3|4]|N/

A A

VII. Cloud O[1(2|3|4|N/ |0|1]2]3|4]|N/
A A

VIII. Cyber-physical systems (Augmented reality, | 0| 1|23 | 4[N/ |0[1]|2[3|4|N/
wearables) A A

IX. Artificial intelligence and autonomous O[1[2|3|4|N/ |0|1]2]3|4]|N/
systems (Machine learning, semantics A A
technology)

111/ 150




Digital to physical transfer (3D printing)

2. Please indicate the investment, if any, being made by your firm in the last 2 years in
the Industry 4.0 technologies mentioned in Q.1 above:

3. Please indicate where the Industry 4.0 technologies mentioned above in Q.1 are being
or have been introduced in the below activities, if at all (0-No impact; 4 - Most impact;
For the Technology column use the serial numbers from Q1 above):*
S.No. |Activity Technology (ies)
Implementation Extent
Systems Integration o 1 |2 3 |4 [N/ |1
A
o 1 |2 |3 |4 [N/ |2
A
o |1 (2 |3 |4 |N/ |3
A
I. Custom Application Development 0 |1 2 3 |4 N/ |
(CAD) A
o |1 (2 |3 |4 |N/ |2.
A
o |1 (2 |3 |4 |N/ |3
A
1. Software Deployment and Support 0 |1 2 3 |4 [N/ |1
A
o |1 (2 |3 |4 |N/ |2
A
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Infrastructure Management, Consulting
and Integration

0

Infrastructure Management Operations

0

VI.

Software Testing

VII.

Services Oriented Architecture (SOA)

VIIIL.

Application Management

113 / 150




IX. Information System Outsourcing N/ |1
A
N/ |2
A
N/ |3.
A
X. Hardware deployment and support N/ |1
A
N/ 2.
A
N/ |3
A
XI. Web Services N/ |1
A
N/ 2.
A
N/ |3
A
For BPO sector:
S.No. |Activity Technology
. (ies)
Implementation Extent
Customer Interaction and Support 0 1 2 3 |4 [N/ |1
A
o 1 |2 3 |4 [N/ |2
A
o 1 |2 3 |4 [N/ |3
A
Il. Finance and Accounting 0 N 2 3 |4 [N/ |
A
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Research and Analytics

Human Resource Management

Supply Chain Management

VI.

Knowledge Process Outsourcing

VII.

Legal Process Outsourcing
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4. What is the degree of implementation, if at all, of Industry 4.0 technologies at the
various levels within your firm within the following activities (0-No implementation; 4-
Fully implemented; NA - Not important for implementation):

S. No.

Activity

Entry level

(0/1/2/3/4/N
A)

Mid level

(0/1/2/3/4/N
A)

Higher level

(0/1/2/3/4/N
A)

Systems Integration

Custom Application
Development

Software Deployment
and Support

Infrastructure
Management,
Consulting and
Integration

Infrastructure
Management
Operations

VI.

Software Testing

VIL.

Services Oriented
Architecture (SOA)

VIIIL.

Application
Management
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IX. Information System
Outsourcing

X. Hardware
Deployment and
Support

XI. Web Services

For BPO sector:

S. No.

Activity

Entry level
(0/1/2/3/4/NA)

Mid level
(0/1/2/3/4/NA)

Higher level
(0/1/2/3/4/NA)

Customer Interaction
and Support

Finance and
Accounting

Research and
Analytics

Human Resource
Management

Supply Chain
Management

VI..

Knowledge Process
Outsourcing

VII.

Legal Process
Outsourcing
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5. What are the impediments felt by your firm to the uptake of the Industry 4.0

technologies mentioned in Q.1 above?

S. No. Impediment Yes/No
l. Lack of benefits or Rate of return on the
implementation of technology
. Regulatory concerns
1. Clear use-case for new technology
V. Lack of skills in the workforce
V. Lack of underlying infrastructure for
implementation
V. Others (please specify)
SECTION 4: CHANGING NATURE OF WORK
1. According to you what, if any, are newer job roles your firm is looking for?
S. No. Job Profile Yes/No
l. Data scientist
I. Cybersecurity architect
1. User experience designer
IV. Robotics engineer
V. Artificial Intelligence/ Machine Learning Engineer
VI. Platform engineer
VILI. Others (please specify)
2. Please indicate which of the following trends in the changes, if any, in the nature of

work are being observed in your firm:
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S. No.

Trend

Yes/No

Increased contractualisation of labour (people
hired for short durations)

Miniaturisation of tasks and platformisation of
these tasks

III.

Changing tasks within existing job functions
(designations have remained the same but the
actions performed within the designation has
changed)

Intensification of work (more activities are
expected to be completed in a shorter time
frame)

Change in lifetime and size of projects

VI.

Others (please specify)

3.

4. What are the main reasons for attrition within your firm?

If option Il in Q.2 is marked as Yes: Are new skills being required to perform the same

job? If yes, what are these new skills?

S.No. |Reason Yes/No
l. Wage and salary conditions
. Work environment (workload, cleanliness, noise,
etc.)
[I. Lack of inclination towards traditional long-term
employment
V. Commute time between home and work
V. Relationships at work, communication
VI. Extensive overtime work
VII. Emerging technologies making skills obsolete
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VIIIL.

Others (please specify)

5. What are the any key technological trends and projections in the below processes

For IT sector:

within the sector. Where possible, please mention any relevant tools underlying the
trend/projection as well:

S.No. | Process Technological Trend(s) Tools(s)
l. Human Resources
. Technology support
to customer
1. Software Testing
IV. Project management
V. Training and Skilling
VI. Employee
performance
monitoring
For BPO sector:
S.No. | Process Technological Trend(s) Tool(s)

Customer Interaction
and Support

Human Resources
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Skilling and Training

Employee
performance
monitoring

6. Which of these scenarios is the most likely in the next 2-5 years within the industry?

S. No.

Scenario

Likeliest

New technologies will result in large job losses, and few
of those will be replaced by new ones

New technologies will result in large job losses, and
most of those will be replaced by new ones

New technologies will not result in large job losses, and
instead most jobs will gradually evolve over time

New technologies will not result in large job losses, but
most jobs will be significantly transformed

Job losses will happen but for reasons other than
introduction of new technologies

VI.

New technologies will result in job creation

VII.

Don't know

VIIIL.

Other (please specify)

SECTION 5: SKILLS AND EDUCATION

1.

What skills do you consider necessary for the successful use of technology in the

following activities:
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S. No.

Activity

At entry level

At mid level

At higher level

Systems Integration

Custom Application
Development

III.

Software Deployment
and Support

Infrastructure
Management,
Consulting and
Integration

Infrastructure
Management
Operations

VI.

Software Testing

VII.

Services Oriented
Architecture (SOA)

VIIIL.

Application
Management

Information System
Outsourcing

Hardware
Deployment and
Support

XI.

Web Services

For BPO sector:
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S. No.

Activity At entry level

At mid level At higher level

Customer Interaction
and Support

Finance and
Accounting

III.

Research and
Analytics

Human Resource
Management

Supply Chain
Management

VI..

Knowledge Process
Outsourcing

VII.

Legal Process
Outsourcing

Do you consider the availability and quality of a skilled talent pool for hiring to be an

issue at your firm?

How long does it take your new employees to achieve the required
technical/professional performance or skill set?

Please indicate the skilling challenges faced by your firm (Not challenging - 0; Most

challenging - 4):

S. No.

Challenge

Difficulty

Continuous demand for skilled workforce
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1. Inability to innovate in skill development

1R Increased share of other business verticals

IV. Evolution of newer pricing models
V. Evolution of emerging technologies
VI. Others (Please specify)

5. Do you have any internal skill development programmes running at the firm?
1. Ifyes, how large (in terms of employee coverage) is the programme?
2. Isit targeted at new recruits or existing employees or both?
3. How is the program financed?
4. How long does it take to re-skill and/or upskill existing employees?
5. Isthe program conducted and administered in-house?

6. Does your firm have any skill development partners? If yes, please indicate.

Yes/No (Tick
S.No. | Organizations | wherever Organisation Name(s)
applicable)

1. | Govt. Bodies

Corporate Run
2. | Training
Institutes

Pvt. Education

3. Institutes
Govt.
4. | Education
Institutes
Industry
> Bodies
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6. | NGOs
. Sector Skill
* | Council
Others
8. (Specify)

7. What is (and will be) the degree of importance assigned to the following skills and
competencies in your firm? (0 - Not important, 4 - Most important)

S. No.

skill

Entry-level
(0/1/2/3/4/NA
)

Mid-level
(0/1/2/3/4/NA)

Higher-level
(0/1/2/3/4/NA)

Analysing
data/informati
on

Thinking
creatively

Interpreting
information for
others

Establishing
and
maintaining
relations

Guiding,
directing &
motivating
subordinates

Repeating the
same task
without error
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Ability to work
remotely

Doing
structured
rather than
unstructured
work

Controlling
machine and
processes

10.

Familiarity with
emerging
technologies

11. | to changes in

Ability to adapt

technology

12.

Others (please
specify)

SECTION 6: INDUSTRY IMPACT PERCEPTION

1.

To which extent do you think your firm’s actual IT infrastructure is appropriate for the
switch to Industry 4.0?

What jobs/tasks, if any, are seeing lower human involvement owing to increased
involvement of automation technologies?

How does your company plan to assess the digital fitness of the workforce to identify
the strengths and gaps?

Is it anticipated that the uptake of these technologies will impact the gender diversity
of your employees? Are you taking any measures to make your firm more gender
diverse over the next 5 years?

Have organizational HR policies/practices changed as a result of the adoption of
automation technologies? Or do you anticipate that a change will be required once
your firm adopts Industry 4.0 technologies?
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