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Executive summary

The Digital India programme, launched in July 2015,

is a flagship programme of the Government of India with
a vision of transforming India into a digitally empowered
society and knowledge economy. In line with the
Honourable PM Shri Narendra Modi’s vision of ensuring
that technology is “accessible, affordable, and adds
value”, the Digital India initiative was aimed at improving
the life of the common person. The programme centres
on three key vision areas: a) digital infrastructure as

a utility to every citizen, b) governance and services

on demand, and c) digital empowerment of citizens.

The PM said that India may have missed the Industrial
Revolution, but it will not miss the information technology
revolution.! Echoing his sentiments, the Honourable
Minister of Electronics and IT, Shri Ravi Shankar Prasad,
calls the programme transformational in nature, which will
strengthen the youth and future of India.?

Three and a half years later, India is in a sharply
accelerating “liftoff” phase of its digital journey.

Having built a strong foundation of digital infrastructure
and expanded internet access through some 560 million
subscriptions, India is poised for the next phase of
growth — the creation of tremendous economic value
and the empowerment of millions of Indians as new
digital applications permeate and transform a multitude
of activities and types of work at a national scale.®

Over the last three and a half years, the government

has taken up initiatives across many spheres, including
e-governance, skills, and digital infrastructure, that have
shown significant impact on the way that the nation lives
and works. This study is a timely effort to take stock of the
digitally enabled change that is under way in India and lay
out a vision and road map for the coming years.

Objectives and approach of the research

Conceived by the Ministry of Electronics and Information
Technology, Government of India, this research initiative
has three objectives:

= torecognise the progress made by India on digital
adoption and to identify gaps yet to be filled;

= {0 articulate the vision, potential size, and drivers of
India’s digital economy of the future; and

= to determine what needs to be done to ensure
progress toward realising the vision.

The initiative is based on a research collaboration with
McKinsey & Company. The distinctive feature of this
report is that it has followed a collaborative approach,
reflecting ideas, examples, and data from a wide range
of government, business, and civil society entities.
Multiple consultations were conducted with the central
government ministries and agencies as well as various
state governments. More than 90 organisations across
the spectrum of technology thinkers and innovators,
established businesses that actively use digital
technologies, startups and new-age digital businesses,
not-for-profit entities, academia, think tanks, more than
15 central ministries, and a number of state IT ministers
and officials were consulted during the year-long effort.
A wide ranging literature review was also conducted.

The effort has culminated in a new Country Digital
Adoption Index and data set comprising 30 metrics to
measure digital adoption in India and other countries,
more than 100 examples of pilots, projects, and
initiatives under way in India and outside, a quantitative
model to estimate the potential value of India’s digital
economy based on the productivity and savings possible
from digital applications, and identification of specific
steps needed in order for the identified opportunities to
bear fruit.

Summary of key findings

This section briefly summarises the main findings of the
research.

= Indiais among the top three global economies
in number of digital consumers. With 560 million
internet subscriptions in 2018, up from 238.71 million
in 2013, India is the second-largest internet
subscriptions market in the world.* Likewise, India
has the second-largest number of instant
messaging service users worldwide, behind China,

1 Text of PM’s remarks at the launch of Digital India week, July 1, 2015, narendramodi.in.

ch 2018; Analysys Mason, as of January 09, 2019.

“Digital India to empower youth: Prasad”, Economic Times, July 17, 2015.
Indiian telecom services performance indicators, Telecom Regulatory Authority of India, as of September 2018.
dian telecom services performance indicators, Telecom Regulatory Authority of India, as of December 2013, September 2018 and
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and the most social media users.® Aadhaar, India’s
unique digital identity programme, covers more
than 1.2 billion people, the largest system of its type
globally.®

Seventeen
mature and emerging digital economies were
considered, including Brazil, China, Indonesia,
Russia, South Korea, Sweden, and the United States.
India’s digital index score has moved from 17 in 2014
10 32in 2017 (on a scale of 0 to 100), second-fastest
rise after Indonesia. India has performed well on
e-governance and digital identity, the rate of growth
of mobile internet access, and the uptake of digital
media by online consumers. For instance, India’s
monthly mobile data consumption per user, at 8.3
gigabytes (GB) per month, is over 54 times the figure
in mid-2016 and higher than countries like China at
5.5 GB per user, and comparable to digital leaders like
South Korea at 8-8.5 GB per user.”

Between 2014 and 2018, of the
10 states with highest rate of growth in internet
subscriptions, seven had per capita GDP lower
than India's average. Among the lower-income
states, Uttar Pradesh alone added 36 million internet
subscriptions, 12 percent of total incremental
internet subscriptions India added during this time
period. Similarly, of the top 10 states in terms of
gram panchayats covered with Common Services
Centres (CSCs), eight have lower GDP per capita than
India overall.®

that can spring up in diverse sectors
of the economy. Currently, India’s digital economy

Digital in 2018: Global overview, We Are Social, December 2018.

Aadhaar dashboard, UIDAI, as of April 18, 2018.

generates about $200 billion of economic value
annually — 8 percent of India’'s GVA in 2017-18 —
largely from existing digital ecosystem comprising

of information technology and business process
management (IT-BPM), digital communication
services (including telecom), e-commerce, domestic
electronics manufacturing, digital payments, and
direct subsidy transfers.® By 2025, India could create
a digital economy of $800 billion to $1 trillion (or
value equivalent to 18 to 23 percent of the country’s
nominal GDP). The existing digital ecosystem

could contribute up to $500 billion of economic
value, but the potential economic value for India
could be as much as double that amount — almost
$1 trillion— if digital technologies are used to unlock
productivity, savings, and efficiency across more
diverse sectors such as agriculture, education,
energy, financial services, government services,
healthcare, logistics, manufacturing, trade, and
transportation.’® The potential five-fold increase in
economic value from India’s digital transformation
by 2025 would create a rapidly growing market for

a host of digital services, platforms, applications,
content, and solutions. This represents an attractive
opportunity for global and local businesses, startups,
and platform-based innovators who will be investing
in emerging technologies (for example, artificial
intelligence, blockchain, drones, and robotics)
customised to India’s needs.

The 30 themes collectively represent some
of the largest system-level digital opportunities and
transformations possible, in areas where significant
productivity gains, efficiencies, and citizen benefits
can be achieved, and where initiatives already
under way provide some basis for future growth.
These themes have the scope to unlock huge value
and empower millions of workers, entrepreneurs,

Indian telecom services performance indicators, Telecom Regulatory Authority of India, as of September 2018, and June 2016.

Indian telecom services performance indicators, Telecom Regulatory Authority of India, as of December 2014, and September 2018;
National monthly progress report, Common Services Centre Scheme, May 2014 and April 2018.

India’s fiscal year runs from April to March. Throughout this report, when we say 201X-1Y, we mean the year ending March 201Y. When

we say 201X, we mean the year ending in December.

The economic value is estimated as a range, based on the potential output of digital provider sectors (such as IT-BPM and electronics
manufacturing) as well as the potential adoption rate of key digital applications in other sectors and the possible value arising as a result,
from higher productivity, resources savings, and tapping new factors of production.
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small and large businesses, and consumers in rural
and urban parts of the country by providing better
access, better quality, and greater transparency of
services. The nine goals are described below.

A.
which includes four themes:

»  Equipping the IT-BPM industry with digital
technologies of the future, such as artificial
intelligence (Al), analytics, automation, cloud,
cybersecurity, mobile, and social, so that
it could achieve between $205 billion and
$250 billion of GVA in 2025, or roughly twice
the $117 billion of GVA achieved in 2017-18.

»  Creating state-of-the-art cybersecurity and
data protection frameworks.

»  Building capabilities for real-time data
visualisation and data analytics within India.

»  Realising the vision of broadband for everyone,
comprising a new visual broadband standard
and the aspiration of providing affordable high-
speed internet to everyone by 2025.

B. , which includes
six themes:

»  Scaling up the Government e-Marketplace.

»  Achieving comprehensive Direct Benefit
Transfers.

»  Launching Digital Land 2.0 to dematerialise
and digitise the transfer, leasing, and tracking
of land, aided by an interoperable land
records platform.

»  Creating a National Document and Data
Exchange to facilitate paperless, instant
exchange of documents.

» Introducing shareable APIs and digital tools for
improved urban e-governance in local bodies.

»  Achieving sustainable Common Services
Centres in all gram panchayats as a
250,000-strong network of village-level
entrepreneurs providing local communities
access to commission-based online services,

EXECUTIVE SUMMARY

such as farmer advisory and local job-search
and placement services."

, which includes three themes:

Assembling a universal electronic health
record (EHR) for every Indian by 2025, along
with an Integrated Health Information Platform.

Introducing technology-enabled remote
healthcare in public and private health centres
and hospitals.

Offering a universal public health insurance
platform to support the National Health
Protection Scheme (Ayushman Bharat).

, which includes two

themes:

»

Promoting digital content delivery and learning
in schools and higher education centres with
HD video-based learning and online open
courses.

Creating an integrated education content
platform, with customisable local-language
content and anonymised student-level
competency data to enable innovation that
can address educational competency gaps,
facilitated by a fund of funds set up by the
government to shepherd promising ideas from
conceptualisation to piloting.

, which includes two themes:

Expanding digitally enabled, affordable
power access by installing prepaid meters,
completely digitising bill payments, and
promoting advanced analytics in electricity
distribution companies (DISCOMs).

Building a smart grid that integrates distributed
generation and renewables, and supports
distributed, bidirectional flows that enable
entities on the grid to be both consumers and
producers of energy. This goal also requires
the government to support research, proofs

of concepts, and scaling up of specific smart
grid technologies.

11 National monthly progress report, Common Services Centre Scheme, November 2017.
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, which

includes two themes:

»

G.

Continuing to scale digital payment solutions
and transition to a less-cash economy.

Introducing flow-based lending and
advanced credit underwriting to provide more
finance to micro, small, and medium-size
enterprises (MSMEs) through data-driven
credit evaluations, using information from

the Goods and Services Tax Network and
other traditional and non-traditional sources
of data generated by MSMEs. Flow-based
lending could fill 60 to 80 percent of the credit
gap faced by MSMEs, which could in turn
generate $90 billion to $120 billion of additional
economic value in 2025.

, which includes

three themes:

»

Soil Health Card website, Government of India, as of September 27, 2018.

Enabling digital financing and insurance
payouts by facilitating consolidated information,
credit scoring models, and yield forecasting
models using satellite and weather data.

Introducing precision agriculture using data
analytics, with an integrated agricultural data
platform across all existing and new data
sources (such as the 158.7 million Soil Health
Cards dispatched).”? Based on pilots, this
initiative could raise farm productivity by 15 to
20 percent’s,

Implementing online agricultural marketplaces
linked to a unified, nationwide market with

a set of institutional market facilitators and
common assaying and grading standards.
Such e-marketplaces could cover 40 to 60
percent of agricultural produce sold in India,
leading to 15 percent farmers’ price gains,

as demonstrated by pilots." Together, these
changes could add $50 billion to $70 billion of
economic value in 2025.'

»

, which includes five themes:

Facilitating end-to-end supply chains,
e-enabled trade, and e-commerce to reach

all Indian consumers and producers, link

small retailers to digital value chains (such as
e-commerce logistics and smart point-of-

sale machines in retail stores), and improve
inventory handling efficiency, which has shown
gains upto 20 percent in pilots in the private
sector. Scaling this initiative to reach 60 to 80
percent of India's supply chains could generate
additional economic value of $5 billion to

$10 billion in 2025.

Allowing efficient passenger transportation
enabled by shared ride-hailing platforms
throughout the country.

Fostering an integrated digital logistics
platform to optimise modal mix of freight
coupled with e-tolling, dynamic routing, and
predictive maintenance of fleets. The potential
value is estimated at $20 billion to $25 billion
in 2025.

Encouraging manufacturing automation

and internet of things (loT)-based advanced
analytics to improve the competitiveness of the
manufacturing sector by investing in Al and loT
incubation centres, resource centres, and test
beds for new loT applications.

Building vibrant electronic device
manufacturing ecosystems encompassing
assembly, components, and design for smart
phones, LED and LCD televisions and set-top
boxes, LED lights, sensors, medical electronic
devices, among other goods. Domestic
electronics manufacturing could generate
economic value of $100 billion to $130 billion in
2025, based on this study’s estimates.

Rapid Introduction and Market Development for Urea Deep Placement Technology for Lowland Transplanted Rice, International Fertilizer
Development Center, 2017.
Ramesh Chand, Doubling farmers’ income — rationale, strategy, prospective and action plan, NITI Aayog, March 2017.

Ibid.
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l. , which includes three
themes:

»  Offering skill building for the future by creating
large-scale national partnership for workforce
skill upgrades across industries.

»  Creating online talent marketplaces to connect
employers with work seekers at all levels,
including a jobs data platform to capture labour
demand and supply data at a granular local
level, leveraging channels such as CSCs and
post offices.

»  Promoting digitally enabled jobs allowing
people to work from home or remote locations
instead of needing to be co-located at the point
of service delivery.

Digital
technologies fundamentally change work and
demand new types of skills and job roles. Of the
60-65 million workers sustained by the digital
economy in 2025, an estimated 40-45 million would
need to be retrained and redeployed in new jobs.
Many positions in areas such as transportation,
logistics, education, financial services, and
healthcare, will be digitally enabled.

Without decisive, significant, and speedy action by

the government to work with the business sector to

put in place the enablers — policies, platforms, and
partnerships — that are required, India would be on a
more business-as-usual trajectory and on a path to create
economic value of $500 billion to $650 billion from digital
themes by 2025, significantly less than the $1 trillion
possible in the full potential scenario. These enablers are
outlined below and described in more detail in the rest of
the report.

A set of five overarching principles will be important for
India to secure its place in a digital world that is essentially
borderless, with capital, innovation, data, and design
capabilities flowing to countries that offer the fewest pain

EXECUTIVE SUMMARY

points. To become the digital factory of the world, narrow
the trade deficit in digital economy-related imports, and
maximise the accumulation of financial and intellectual
capital linked to digital innovation, India’s government
needs to adopt the following principles:

The government is committed to making India one
of the 50 easiest countries in which to do business,
and this initiative is beginning to show results.'®

The World Bank’s ease of doing business rankings
for 2018 show India rising an impressive 23 places
and coming in at 77th rank. India's leap of 23 ranks
in the Ease of Doing Business ranking is significant
considering that last year India had improved its rank
by 30 places, making India in top 10 jumpers and
the only one amongst the large countries.”” Analysis
reveals that between 2003 and 2017, India adopted
37 reforms, nearly half of them in the last four years.

India needs to build on this momentum and aspire
to be among the top 10 countries globally for digital
businesses and startups. It must set concrete, time-
bound goals; for instance, entrepreneurs should be
able to start a business in less than a day (as is the
case in New Zealand). Compliance requirements
could be purely digital and may require minimal time.

Domestic savings can be a strong
complement to the large amounts of foreign direct
investment (FDI), foreign institutional investment,
and foreign investment driven by high-net-worth
individuals (HNI) into India’s technology sector. Several
steps can expedite this, such as rationalising tax rates
to make investing in startups a favourable proposition
compared to investing in public markets, coupled
with the government’s playing a more proactive role in
funding the digital-focused startup funds.

The 30 themes outlined earlier, and many more
beyond this list that will emerge as technology
evolves, all suggest a potential explosion of fintech,
agritech, healthtech, edutech, and other tech-based
innovation from India. To facilitate innovation, every
government digital initiative needs to conform to the

16 “Ease of doing business: India jumps 30 notches, breaks into top 100", Times of India, October 31, 2017.

17 Doing Business 2018, World Bank, October 31, 2017.
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open-API guidelines of the Ministry of Electronics

and Information Technology (MeitY). This will ensure
that users have the flexibility to employ the underlying
raw and processed data per their objective and
interest, thus fostering an environment of innovation.
In addition, gov.in data could be offered for open use
by organisations and companies operating in India,
to act as magnet for researchers and innovators to do
business in India.

The government
is a large buyer of services, and it can act as a
market maker to create scale for the country’s best
innovations and technology applications. This would
require transparent mechanisms that provide a
system for Indian innovators to propose new ideas,
processes, and services, and to build products to
solve national needs. Open competitions could help
to find the best innovation, and winning consortia
could be suppliers for, say, 60 percent of the
expenditure for that solution for five to seven years.

The competitive advantage for a future
digital economy lies in developing design, creativity,
and innovation skills in the workforce. For this, it would
be vital for India to have vibrant higher education
institutions that collaborate closely with industry, in
innovation clusters and tinkering labs. Strengthen and
invest more resources in existing centres of excellence
and create a combination of chairs, scholarships, and
special funds to invite global leaders to come to India
and train talent.

— MeitY set up four committees of industry and
academia to draw a road map on how new and
emerging technologies could be applied in real
world. They have incorporated findings from NITI
Aayog's recently released "National Strategy for
Artifical Intelligence" as well. To operationalise
these recommendations, MeitY is working with
Digital India Corporation (DIC) to set up a National
Centre for Artificial Intelligence (NCAI) as an apex
body for artificial intelligence.

Public digital platforms are needed
in areas such as healthcare, education, labour
markets, land markets, and agriculture: for example,
an electronic health record and health information
platform, an open data platform for agriculture, and
a digital land repository. Enabled by these measures,
along with open-API frameworks for each, innovators
and investors could create tech-enabled business
models that meet clients’ needs. For example, for
precision agriculture to scale, in addition to the open
API-based data platform capturing myriad aspects
like condition of soil, weather, availability of fertiliser,
and so forth, it will also need data aggregators and
analytics specialists, sensor-based equipment
manufacturers, digital farm financing entities, and
digital innovators in farm input companies, food
processing companies, and retailers.

Central and state governments, the private sector, and
social-sector organisations can bring complementary
assets and capabilities to public-private-social
partnerships. Some of these digital transformations

With these principles as the guide, a specific set of
actions are required to make progress toward the

30 digital themes identified in this report. Details of the
policies, platforms and partnerships are in the report,
with a few highlighted here:

could be government-led and business-enabled,
while others could be government-enabled and
business-led.

Having identified these actions, the government could
adopt the right institutional mechanism to push on them.
Following are steps to prioritise over the next six to

12 months:

= Many new
policies would be needed to accelerate momentum,
with alignment required across central and state
ministries. For example, India needs a new world- =
class data-protection law, policies promoting visual

broadband access in every home, a policy to govern
the use of drones for civilian purposes, a virtual health
act, an updated virtual university policy, and a policy
on protocol-based sharing of Goods and Services Tax
Network (GSTN) data to catalyse flow-based lending.

These councils would be led by the government
with private sector participation for three year terms.
A few councils could be set up initially: technology
infrastructure (data storage and cybersecurity);
healthcare; education and skills training; agriculture
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(and food processing); and transportation and
logistics. Each would include representatives from
across the value chain. They could be asked to provide
inputs to help each sector’s digital strategy evolve and
to suggest ways to streamline and simplify regulation
and compliance to foster growth of the ecosystem.

— inareas such as GSTN, education,
agriculture, health, land, logistics, future skills and
jobs, e-governance app ecosystem, and digital data
and document exchange.

on existing as well as future initiatives. It would serve
as an important barometer of the evolution of India’s
digital economy and be a tool to review, streamline,
and shape future policy.

The rest of this executive summary provides a more
detailed overview of the findings of the report.

With 1.2 billion mobile subscriptions and 560 million
internet subscriptions as of September 2018, India is
home to the second-largest mobile consumer base and
second-largest internet subscriber base in the world,
behind only China.'® Over 1.2 billion Indians have Aadhaar
unique digitally verifiable identities — the largest national
roll-out globally.”® Indian internet users logged 12.3 billion
app downloads in 2018, behind only China.? India now
has 294 million active social media users and 200 million
users active on instant-messaging services such as
WhatsApp.?' The time Indian users spent per user on

EXECUTIVE SUMMARY

social media, 17 hours per week, exceeds the figure for
both the United States and China.??

India’s pace of digital adoption accelerated rapidly
between 2013 and 2018 (Exhibit E1). More than

207 million Indians went online in this period, and
smartphone penetration more than quadrupled, from
5.5 per 100 people in 2013 to 26.2 in December 2018.2°
Monthly mobile data consumption per user has grown
by more than 54 times since mid 2016, and is now
significantly higher than China and comparable to digital
leaders like South Korea, while monthly fixed-line data
consumption per user more than doubled, from 7.1 GB
to 18.3 GB, between 2014 and 2018.24

India’s rapid pace of digital adoption has been driven by
the government’s commitment to digitising key aspects
of the economy, combined with private-sector innovation
and investment to promote internet access and use.

The government catalysed the process by establishing

a strong national digital foundation — public platforms
and infrastructure — and by rolling out a host of digital
applications and services. These have created real
incentives for citizens to come online.

Government measures include the rapid ramp-up

of Aadhaar, the national biometric digital identity
programme, and its subsequent linkage to the payment
of welfare benefits. Over 1.2 billion Indians now have
Aadhaar digital identities, up from 510 million in 2013;
nearly 870 million bank accounts were linked to Aadhaar
by February 2018, compared with 399 million in April
2017 and just 56 million in January 2014.25 A suite of open
APIs — such as the Unified Payments Interface (UPI)
and Bharat Interface for Money (BHIM)/Bharat QR code
for payments, DigiLocker for online document access
and retrieval, electronic "Know Your Customer" (eKYC)
for electronic verification of customers’ identities, and
the Bharat Bill Payment System — form part of India's
strong digital foundation. In future, a range of different

18 Indian telecom services performance indicators, Telecom Regulatory Authority of India, as of September, 2018; Strategy Analytics, as of
December 2018; Digital in 2018: Southern Asia, Eastern Asia, Northern America, We Are Social, December 2018.
19 Aadhaar dashboard, UIDAI, as of April 18, 2018; Aadhaar: Inclusive by design, GSMA, March 2017.

20 Priori Data, January 2019.

21 Digital in 2018: Global overview, We Are Social, January 2018; “WhatsApp now has 1.5 billion monthly active users, 200 million users in

India”, Financial Express, February 1, 2018.

22 Digital in 2018: Southern Asia, Eastern Asia, Northern America, We Are Social, January 2018.
23 Indian telecom services performance indicators, Telecom Regulatory Authority of India, as of December 2013, and September 2018;

Strategy Analytics, as of December 2018.

24 Indian telecom services performance indicators, Telecom Regulatory Authority of India, as of December 2013, and September 2018;
Ovum network traffic forecast 2015-20; Ovum total fixed broadband subscription and revenue forecast 2016-21, as of March 22, 2018.

25 Aadhaar dashboard, as of April 18, 2018; State of Aadhaar report 2016-17, IDinsight, May 2017; UIDAI, as of March 4, 2018.

MINISTRY OF ELECTRONICS & INFORMATION TECHNOLOGY, GOVERNMENT OF INDIA



INDIA'S TRILLION-DOLLAR DIGITAL OPPORTUNITY

ExHIBIT E1

India has experienced large-scale digital adoption between 2013 and 2018,
triggered by both government action and market forces

GOVERNMENT-LED

1.22 billion 870 million 98 million

up from 510 million up from 55.8 million up from 6.5 million
people with unique biometric Aadhaar-linked bank accounts daily e-government
digital identities (Aadhaar) transactions

292,748 (as of April 2018) 26.7 billion

up from 63,000 up from 249 million

functional Common Services Centres Aadhaar authentication transactions?
providing e-services?

BUSINESS-LED

()
560 million 294 million 200 million

up from 238.7 million up from 90 million up from 30 million
Internet subscriptions Social media users WhatsApp subscribers

B
176.8 million 24 .3 billion

up from 40 million up from 2.5 billion

e-commerce users annual digital payment transactions
(digital wallets, net banking, or credit or
debit card at point of sale)3

1 Figures as on 22nd January, 2019.
2 Common Services Centres and Aadhaar authentication transactions data compared to 2014.
3 Digital payments transactions data for January to December 2018 compared to FY 2013—14; all other figures for 2017/2018 compared to 2013.

SOURCE: Telecom Regulatory Authority of India; Unique Identification Authority of India; We Are Social; India B2C e-commerce report 2016, Ecommerce
Foundation; Payment system indicators, Reserve Bank of India; Electronic Transaction Aggregation & Analysis Layer; WhatsApp; National
monthly progress report, Common Services Centre scheme, November 2017; Annual report 2016—17, Ministry of Electronics and IT
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digitally verifiable identify systems will continue to evolve,
in line with the Supreme Court of India's ruling, upholding
privacy as a fundamental right of every citizen.

The government also triggered discontinuous growth

in digital payments through the launch, in 2014, of

the Pradhan Mantri Jan-Dhan Yojana, the national
financial-inclusion drive, which opened millions of
Aadhaar-authenticated bank accounts linked to mobile
phones. Indians have opened some 325 million Jan-
Dhan bank accounts, a three fold jump in four years.?
Other government measures that have promoted digital
usage are the November 2016 demonetisation of high-
denomination currency notes, the removal of many
barriers to digital payments, and the Goods and Services
Tax legislation rolled out in July 2017, which is expected
to propel nearly 10.3 million businesses onto the digital
GSTN platform that records sales and transactions data.?”

Meanwhile, India’s private-sector telecom players —
Airtel, Reliance Jio, Vodafone, Idea, and others — have
seized on a precipitous drop in technology costs to
provide high-speed mobile data services at increasingly
affordable prices. Average mobile download speed
reflects this trend, climbing from 1.3 Mbps in 2014 to
9.9 Mbps in September, 2018.2 A sharp fall in mobile
data prices has accompanied these technology and
infrastructure improvements. Today, one gigabyte of
data costs about 0.1 percent of monthly GNI per capita,
compared with 9.8 percent in 2013, representing an
average annual decline of 68 percent.?®

Likewise, the large Indian market is spurring global
technology giants such as Google, Facebook, Microsoft,
and Netflix to create services tailored to India. Google’s
Android launched the Android One series of low-cost
phones and is working with Reliance Jio on a smartphone
that would retail for around $30.%° Facebook supports

12 local languages, and its Express Wi-Fi project is rolling
out 20,000 hotspots in partnership with the mobile service
provider Airtel.®' E-commerce players, payment innovators
including large commercial banks, and payment

EXECUTIVE SUMMARY

disruptors have embraced opportunities presented by
India’s growing number of connected consumers.

As aresult of the rising reach of access and services, the
overall data consumption may rise by more than 60 times
between 2015-2025, roughly doubling every 18 months
during this period, boosting content-creating industries
such as media and entertainment. Technology is already
affecting the lives of millions of Indians in tangible ways.

Significantly higher banking inclusion, combined with
Aadhaar-enabled targeting of beneficiaries, means that
welfare payments directly flow into beneficiaries’ bank
accounts: direct transfers of government payments to
consumers’ bank accounts in fiscal year 2018 were up
more than 26-fold over fiscal year 2014, and Aadhaar-
based micro ATM transactions grew 10-fold in value from
fiscal 2017 to fiscal 2018.%2

Many consumers, including those with low incomes,
can now open bank accounts or borrow money by
using eKYC to verify their identities, rather than having
to submit physical documents or visit a distant bank
branch. They can use financial services through a
network of banking correspondents who carry micro-
ATMs to dispense cash, accept deposits, and receive
wages under government employment schemes directly
into their bank accounts without leakage to middlemen.
A rural homemaker living below the poverty line can
receive her cooking-gas subsidy directly into her bank
account by proving her identity with Aadhaar.

People on the move have also benefited. A migrant
worker has been able to activate a new mobile
connection in minutes rather than days using Aadhaar
eKYC. This will make it easier for him to video chat with
his family and inexpensively remit money to them, and
enable him to access personalised music, news, and
video content in his primary language.

Digital solutions increasingly pervade Indian life.
Indians log 50 million video-calling minutes per day

26  Progress report, Pradhan Mantri Jan-Dhan Yojana, August 28, 2018.
27 Role of GST in widening tax base, answer to Lok Sabha unstarred question no. 2405, March 9, 2018.

28 Speedtest Global Index by Ookla, November 2018.

29 Indian telecom services performance indicators, Telecom Regulatory Authority of India, as of September 2018.

30 The best of Android and Google with Android Oreo (Go edition) and Android One, Google, February 22, 2018; “MediaTek, Reliance Jio
working on Android Go Oreo smartphones”, Hindu BusinessLine, January 30, 2018.

31 Karan Choudhary, “Facebook eyes more likes from Bharat to expand user base”, Business Standard, October 21, 2016; “Facebook
partners with Airtel to roll out Express Wi-Fi to deploy 20,000 hotspots in India”, Financial Express, May 4, 2017.

32 Direct Benefits Transfer website, as of April 18, 2018; State of Aadhaar report 2017-18, IDinsight, May 2018.
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on WhatsApp, and approximately 65 percent of Indians
shared their videos through mobile as compared to

53 percent globally during 2013.%3 More and more
microentrepreneurs and self-employed (independent)
workers can link to organised, digitally enabled value
chains such as cab-hailing apps, job marketplaces, and
e-commerce firms, gaining access to better income-
earning opportunities.

The wave of digital transformation has also empowered
women, a hitherto underserved segment, in many

ways. These include helping women find opportunities
for gainful employment, one of the key areas where

they lag behind their counterparts in peer countries.

The business-process outsourcing (BPO) industry in
India employs some 4 million workers, about 30 percent
of them women.®* A three-year awareness programme in

rural India on opportunities in the BPO industry enhanced

women’s enrolment in BPO training programmes and
increased school enrolment among young girls by 3 to

5 percent.® Likewise, 54,800 women have become
village-level entrepreneurs at government-run Common
Services Centres, providing digital services to the local
population.® Technology is also empowering women by
enabling them to move into jobs previously considered
unconventional for them. In fiscal 2016, the BabaJob
portal recorded a sevenfold increase in demand from

employers for female cab drivers and a more than 150
percent increase in women’s applications for driver jobs.*”

In urban centres, shoppers now enjoy more choice and
convenience. Consumers in smaller Tier 2 and Tier 3
cities, which do not have retail infrastructure comparable
to that of large metro areas, account for more than half
of the new e-commerce purchases in India.®® A host of
e-services are also becoming available to consumers in
semi-urban and rural parts of India through the spread
of CSCs, the physical centres that deliver e-services.

In 2018, India had 292,748 functional CSCs, up from
63,000 in 2014.%° The extensive reach of CSCs means
that consumers can avoid travelling long distances

for services such as Aadhaar enrolment, passport
application or renewal, Permanent Account Number
(PAN) card application, banking, and, increasingly, new
services such as medical consultation and educational
opportunities.

India’s digital surge is evident even
against global peers, and the digital
divide within India is narrowing

To objectively take stock of the extent of India’s digital
transformation, this study compares where the country
stands relative to other emerging and mature digital

33  “Indians make 50 mn minutes of WhatsApp video calls daily”, The Times of India, May 8, 2017.
Indian Consumers Love to Share Mobile Videos, Reveals Vuclip Survey, BusinessWire India, July 31, 2013.
34  World Bank. 2016. World Development Report 2016: Digital Dividends. Washington,DC: World Bank.

35 Ibid.
36 MeitY, as of April 2018.

37 “More women taking up odd jobs; opt to be cab drivers, guards”, The Economic Times, June 5, 2016.
38 “Rasul Bailay, Shambhavi Anand, How e-commerce companies like Amazon, Flipkart help stores locate new spending cities”,

The Economic Times, September 1, 2017.

39 National monthly progress report, Common Services Centre Scheme, April 2018; Annual report, Ministry of Electronics and Information

Technology, 2016-17.
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EXECUTIVE SUMMARY

ExHIBIT E2

Country Digital Adoption Index takes a 360-degree view of digital adoption

\If DIGITAL
S = FOUNDATION
71\ -
n The availability of

digital infrastructure
and platforms

Country Digital

Adoption Index

DIGITAL DIGITAL
REACH VALUE

The penetration of The adoption of
digital devices, data, various digital
and content use cases

Analysis of data of 30 indicators across 17 countries for 2013-14 to 2017-18
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economies, and how the different states of India
compare with one another. For this, the analysis creates
a digital index based on the framework of three pillars
of the digital economy (Exhibit E2): digital foundation
(for example, spectrum availability, internet download
speed, internet affordability, and e government platforms
and services offered), digital reach (such as the size

of the mobile and internet user bases, availability of
local-content websites, and data consumption per
user), and digital value (including utilisation levels of use
cases across e-government services, digital media,
e-commerce, and digital payments).

Country Digital Adoption Index assesses 17 countries
using 30 metrics across the three pillars of the digital
economy (Exhibit EQ). India’s overall score in 2017 was

32 on a scale of O to 100, where 100 represents the
highest theoretical value (computed as the combined
value assuming the score of the best-performing country
on each of the 30 metrics). India’s score is well below
those of the digital leader economies of South Korea

and Sweden (with digital scores above 70) and the
mature digital economies of United Kingdom, Singapore,
Australia, the United States, Japan, Canada, Russia, and
Germany (whose scores fall between 60 and 70), close to
that of emerging digital leaders Brazil, China and South
Africa (which score between 40 and 50). India’s position is
relatively strong on several indicators of digital foundation,
such as biometric ID, e-government services, and 4G

network coverage, but there is substantial scope for India
to catch up on digital reach, given its internet penetration
rate of 40 percent of the population, and on digital value,
on which India’s score for usage of digital payments and
e-commerce penetration is lower than those of many
peer countries.*°

Overall, however, India has the second-highest
momentum, or rate of growth, among all countries over
the past four years. According to Exhibit 3, its digital
score rose by 90 percent, from 17 in 2014 to 32 in 2017.
The rate of growth is very high across all pillars: on 14
of the indicators, India’s annual growth rate over the
last four years exceeded that of the other fast-growing
digital economies (China, Germany, and Indonesia).
The indicators include 4G coverage, smartphone users,
mobile broadband subscribers, download speed,
e-commerce, cashless consumer transactions, and
online government services.

Going deeper, the gap in India’s overall digital adoption
relative to other countries can be explained by disparities
within India. The degree of digital adoption within India

is uneven, with some states and union territories having
moved faster than others. To assess the pace of digital
adoption within India, the study examined the growth

in internet subscribers and digital access to unserved
populations through the CSC network.

40 Indian telecom services performance indicators, Telecom Regulatory Authority of India, as of September 2018.
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ExHIBIT E3

India, coming off a low base, is the second-fastest digital adopter among 17 major

digital economies

Country Digital Adoption Index!
Score (0-100), 2017
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1 MGI's Country Digital Adoption Index represents the level of adoption of digital applications by individuals, businesses, and governments across 17 major digital
economies. The holistic framework is estimated based on 30 metrics divided between three pillars: digital foundation (eg, spectrum availability, download speed),
digital reach (eg, size of mobile and internet user bases, data consumption per user), and digital value (eg, utilization levels of use cases in digital payments or e-
commerce). Principal component analysis was conducted to estimate the relative importance of the three pillars: 0.37 for digital foundation, 0.33 for digital reach
and 0.30 for digital value. Within each pillar, each element is assigned equal value, with indicators normalized into a standard scale of 0—100 (0 indicating lowest
possible value). A simple average of the normalized values was then used to calculate the index.

SOURCE: Akamai State of the Internet Report Q1 2014, Q1 2017; Analysys Mason; Euromonitor International consumer finance and retailing overviews,
2017 editions; International Telecommunication Union; UN e-Government Survey; Strategy Analytics; Open Signal; Ovum; We Are Social;

Digital Adoption Index, World Bank
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Digital penetration and GDP per capita or affluence

are strongly correlated. States in the top third of GDP

per capita levels, such as Haryana, Maharashtra, and
Tamil Nadu, together with the small, highly urbanised
states and union territories of Chandigarh, Delhi and Goa
have the highest internet penetration, ranging between
28 percent in Uttarakhand to more than 170 percent in
Delhi. Similarly, states in the bottom third of GDP per
capita, such as Bihar, Jharkhand, Madhya Pradesh,

and Uttar Pradesh, are among states with the lowest
penetration rates, for example 22 percent in Bihar and

22 percent in Jharkhand. State-level analysis reveals that
all states have grown their internet subscriber basis by a
minimum of 12 percent annually between 2014 and 2018,
while states with relatively lower internet penetration rates
to begin with, such as Uttar Pradesh, Madhya Pradesh,
and Bihar, have grown their subscriber base distinctly
faster, at 24 to 26 percent over the same period.

India’s government aspires to provide its people with
ubiquitous and affordable internet and digital access,
reaching unserved and underserved segments of

people and facilitating new digital ecosystems that can
remedy problems across a range of economic and social
sectors and activities. Doing this could enable India to
establish a vibrant digital economy that creates up to

$1 trillion in economic value by 2025 and paves the way
for the country to become a digital factory for the rest of
the world (Exhibit E4). The potential five-fold growth in
economic value from India’s digital transformation by 2025
would create a rapidly growing market for a host of digital
services, platforms, applications, content, and solutions.
This represents an attractive opportunity for global

and local businesses, startups, and platform-based
innovators who will be investing in emerging technologies
(for example, artificial intelligence, blockchain, drones,
and robotics) customised to India’s needs.

Based on a study of global digital applications as well

as promising applications implemented in India, this
report identifies transformative digital themes that

could achieve national scale by 2025 and help advance
the developmental priorities of the country. The study
identifies 30 digital themes for India, aligned to nine
pressing national areas (Exhibit E5). Each of these has the

potential to raise productivity, unlock efficiency, remove
barriers to growth, and improve the quality of life for
millions. While these digital interventions alone are not
sufficient to meet India’s goals, they can certainly help
accelerate progress if implemented at scale. The themes,
grouped by national areas, are described briefly here and
in more detail in the full report.

A.

A strong and vibrant
technology and telecom sector is a critical foundation
for an emerging digital economy. Four themes would
be important to achieve this:

— AnIT-BPM industry that is equipped for the digital
technologies of the future, undertakes significant
retraining of its workforce in digital technologies,
and supports end-to-end customer journeys for
clients in both international and domestic markets.

— A state-of-the-art cybersecurity and data
protection framework so that India emerges as
one of the most secure cyberspaces globally,
thereby fostering innovation.

— Real-time data visualisation and data analytics
capabilities built on the premise of a universal
open APl ecosystem.

— The aspiration of visual broadband for everyone —
anew visual broadband standard and aspiration
of providing affordable high-speed internet to
everyone by 2025.

B. Six digital themes
can help make government-to-citizen (G2C) and
government-to-business (G2B) services more
accessible and effective, and reduce the cost of doing
business in India:

— Adoption of the Government e-Marketplace by
the central and state governments, public-sector
units, and nondepartmental enterprises, and
GeM'’s comprehensive coverage of end-to-end
digital processes.

— Digital Land 2.0 to dematerialise and digitise the
transfer, leasing, and tracking of land aided by an
interoperable land records platform.
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ExHIBIT E4

Aspiration for Digital India

I DIGITAL FOUNDATION

A strong national digital foundation ...

= Universal coverage of digital identity, authentication, and consent
framework

= World-class environment for cybersecurity and data protection

= Digitised data assimilated from open API framework with utilities
developed using deep analytics and real-time visualisation

= Largest global base of skilled workers in new digital and emerging
technologies

4' DIGITAL REACH

.. to connect unserved and underserved people ...

= Affordable, high-speed internet to every household through fibre and
5G with more than 1 billion internet users and two-way data speed of
20 Mbps

= Strong local-language content

Universal digital literacy

.. and solve problems

= Dematerialised, digitised, disintermediated processes to empower
o consumers and businesses in

— G2B and G2C interactions
— Land and property markets

— Financial and credit markets
— Skill and job markets

= New digital platforms and delivery models in agriculture, education,
transportation, and other services

DIGITAL VALUE

Creating a $1 trillion digital economy...

= Digital and data-backed innovation to boost productivity in
manufacturing, agriculture, and services sectors

= Vibrant IT-BPM, telecom, e-commerce, and electronics sectors
= Explosion of new digital startups

= More workers in the formalised, digitised sector via tech platforms and
value chains

.. and India to emerge as the “digital factory” for the world

* Global leader in digital identity and public digital platforms,
and data utilities

* Hub of innovation in fintech, edutech, healthtech, agritech,
and other areas of technology innovation

= A data analytics engine for the world
= Global supplier of digitally skilled workers

SOURCE: Ministry of Electronics and Information Technology, Government of India
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ExHIBIT E5

Thirty digital themes will pave the way to Digital India 2025

A 21st-century IT infrastructure and software capabilities

1 Avibrant IT/BPM industry with significant reskilling of its workforce in digital technologies of the future

2 State-of-the-art cybersecurity, robust laws and policies for secure and safe collection, and storage of
personal data

3 Real-time data visualisation and deep analytics to track national projects and provide open data
platforms for innovation

DIGITAL FOUNDATION

4 Ubiquitous coverage of broad-based, affordable, high-speed internet connectivity through a combination
of fibre to the home (FTTH) and wireless technology

DIGITAL
REACH

C Healthcare for all

11 Universal electronic health record for every Indian capturing and making available clinical encounters,
to achieve a rapid, accurate, and affordable healthcare value chain (across drug discovery, diagnostics,
delivery, and financing)

12 Tech-enabled health delivery with e-health centres, tele-consultation, tele-diagnostics, analytics-based
protocols, remote monitoring, feedback to patients and caregivers

13 Universal health insurance platform for rapid, mass, low-cost customer onboarding, provider, and claims
interface for national health protection schemes

D Quality education for the future

14 Integrated digital education platform with customisable local-language content created as an open
societal platform for teachers, learners, education providers, and all stakeholders

15 Digital content delivery and learning in schools and higher education institutes through online lessons,
video, simulations, continuous assessment, and adaptive learning systems, supported by trained
teachers

w
=}
I
S
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E Energy for all

16  Digitally enabled power access to every household while improving the financial condition of DISCOMs

17  Grid automation and optimisation using digital technologies to integrate renewable energy sources and
improve grid reliability

F Next-generation financial services

18 Digital payment solutions across the full spectrum of government, business, and consumer payments in
all states of India to transition to a less-cash economy

19  Flow-based lending and advanced credit underwriting for MSMEs using GSTN and other data for pricing
and credit risk management
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B E-governance of the future

EXECUTIVE SUMMARY

‘

Government e-Marketplace adopted by all government departments/agencies, with comprehensive coverage of
buyers, sellers, and service providers, and end-to-end digital enablement from tendering to payment and

fulfilment

6 Digital Land 2.0 to accelerate property market transactions enabled by record verification and interoperable
platform for all land record-related documents

7 National document and data exchange (using digital locker) to facilitate exchange of documents/data and enable
straight-through verification/compliance for multiple individual and business needs (e.g., eKYC, employment, and

utilities)

8 Digital technologies to improve urban e-governance for local bodies and satisfied citizens to address challenges
of congestion, security, and utility management

9 Comprehensive Direct Benefit Transfers to eliminate losses and inefficiencies in disbursement of benefits and
subsidies across wages, food, fertiliser, cooking gas, power, and other areas

10 Profitable digital service provider ecosystem (CSC in every gram panchayat) by expanding range and volume of
G2C and B2C goods/services delivered (e.g., e-commerce, insurance, education, health, and agriculture)

G Doubling farmers’ income

20 Digital financing and insurance payouts (credit, insurance, payments, risk management) using data from digitised
land records, crop-cutting experiments, satellite images, fertiliser DBT, digital sales, and sensors

21 Precision agriculture know-how sharing through multiple channels based on multiple existing and new data
sources (soil health cards, weather data, farm/tractor-based sensors)

22 Online agricultural marketplaces leveraging wholesale markets and buyer-seller platforms, providing farmers and
traders with timely information on local prices, e-warehousing receipts, and transaction guarantee through direct

and e-enabled channels

H Make in digital India, make for India, make for the world

23 End-to-end digital supply chain, e-enabled trade and ecommerce across manufacturers, SME vendors, and
wholesale/retail trade, with transition to GSTN, online inventory management, and growth of ecommerce

25 Integrated logistics platform to fully integrate and share information on transportation of physical goods

24  Efficient transportation through digital platforms for passenger transportation such as cab-hailing, and similar

sharing-economy applications

26 loT-based advanced analytics and automation to improve manufacturing processes with plant availability, yield,
and throughput, and save costs through asset management

27 Boost electronics manufacturing and exports from India by facilitating financing, investment in R&D, and building

best-in-class infrastructure

| Jobs and skills for the future

28 Building skills with updated curriculum (across multiple use cases such as remote ops and advanced analytics)
rolled out in all colleges and ITls in partnership with industry, leveraging digital technology (MOOCs and AR/VR)

29 Online talent marketplaces to provide employers, job seekers, and skills trainers with an array of content,
job market information, and supply and demand matching platforms for a variety of occupations

30 Digitally enabled jobs through investment in the next wave of BPO in small towns and semi-urban India, the
sharing economy, on-demand workers, and new digital value chains in healthcare, agriculture, and other services

SOURCE: Public and private-sector consultations
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— A national document and data exchange
(using digital locker) to facilitate the exchange of
documents and data and enable straight-through
verification and compliance.

— Improved urban e-governance in local bodies
to address challenges such as water and
electricity management, congestion, governance,
and security using digital platforms such as
the Unified Mobile Application for New-age
Governance (UMANG).

— Comprehensive Direct Benefit Transfers to
eliminate leakage (fraud, theft, and extortion) and
inefficiencies in the disbursement of food, fertiliser,
cooking gas, and power subsidies.

— A profitable digital service centre ecosystem
with a Common Services Centre in every gram
panchayat to expand the range and volume of
G2C and B2C goods and services delivered by
these centres.

Technology is making significant
advances in healthcare delivery. According to experts,
over the next decade, it may become mandatory
for doctors to use tech solution software to provide
second opinions about procedures for patients.

In the not-so-distant future, a software platform could
emerge as the biggest provider of healthcare, creating
a bedless hospital, much as Airbnb has emerged as
the biggest hotel chain without owning any rooms.

To achieve significant improvement in access

to quality healthcare services and better health
outcomes, three digital themes can help:

— Auniversal, interoperable, and mobile-compatible
electronic health record (EHR) for every Indian by
2025, along with an Integrated Health Information
Platform.

— Technology-enabled remote healthcare in public
and private health centres and hospitals.

— Auniversal public health insurance platform to
support the national health-protection scheme,
Ayushman Bharat.

Over the years,
India has invested heavily to improve access to
education, and this has increased enrolment.

Annual Report 2017-18, Ministry of MSMEs, Government of India.

However, learning outcomes have stagnated. Digital
content and channels provide a powerful opportunity
to bridge the last remaining gaps in access and,
equally importantly, to improve learning outcomes
significantly. The critical national priority of improved
learning outcomes across all educational institutions
could be accelerated through two digital themes:

— Digital content delivery and learning in schools and
higher education centres with HD video-based
learning and online open courses.

— Anintegrated education content platform,
with customisable local-language content and
anonymised student-level competency data to
enable innovation that can address educational
competency gaps, facilitated by an education
innovation fund.

Historically, India’s power sector
has focused on improving access, but a new set of
reforms such as the Integrated Power Development
Scheme are promoting the use of IT to improve
distribution and transmission. These digital reforms
will expand focus from access to consumer-level
reliability and quality of power supply. Energy for all
includes two themes:

— Digitally enabled, affordable power access
through installing prepaid meters, complete
digitisation of bill payments, and advanced
analytics in DISCOMs.

A smart grid that integrates distributed generation,
renewables, and bidirectional flows to enable
entities on the grid to be both consumers and
producers of energy. As part of this effort,
government should support research, proofs of
concepts, and scaling up of specific smart grid
technologies.

India has
approximately sixty million micro, small, and
medium-size enterprises, most of which are in the
informal sector.*' They primarily depend on cash
transactions and their own sources of finance
for growth. The reach of formal, modern financial
services to all sectors of the economy can be
promoted by two digital themes:

MINISTRY OF ELECTRONICS & INFORMATION TECHNOLOGY, GOVERNMENT OF INDIA



— The embrace of digital payments by governments,
businesses, and consumers across all states and
rural and urban parts of India.

— Flow-based lending and advanced credit
underwriting for micro, small, and medium-size
enterprises using data from the GSTN and other
sources to undertake credit scoring, risk-based
pricing, and portfolio credit risk management.

The $1 trillion digital
economy could remain a dream if it does not have a
significant impact on agriculture, which accounts for
about 18 percent of the country’s GDP and employs
about 45 percent of its workforce.* Raising farmers’
incomes and boosting their income security, one of
the highest priorities for the government, can be aided
by three digital themes:

— Digital financing and insurance payouts enabled
by consolidating information and facilitating
credit-scoring and yield-forecasting models using
satellite and weather data.

— Precision agriculture using data analytics
approaches, with an integrated data platform
across all available and new sources, such as the
158.7 million Soil Health Cards dispatched.*®

— Online agricultural marketplaces linked on a one-
India market, a set of institutional market facilitators,
and common universally available assaying and
grading standards.

To establish a vibrant economy, India needs to
improve its productivity and global competitiveness in
manufacturing and associated value chains like trade
and logistics. Five themes are critical for this:

— Digital end-to-end supply chain, e-enabled
trade, and e-commerce that reaches all Indian
consumers and producers across the country,
links small retailers into digital value chains, and
improves inventory-handling efficiency. Private-
sector pilots of these measures have shown
productivity gains of more than 20 percent.

EXECUTIVE SUMMARY

— Efficient passenger transportation enabled by
shared ride-hailing platforms throughout the
country for better utilisation of vehicles, less
congestion, and reduced pollution.

— Anintegrated digital logistics platform to
standardise and digitise documentation, optimise
modal mix of freight, and employ e-tolling, dynamic
routing, and predictive maintenance of fleets.

— Al and loT incubation centres, resource centres,
and automation and loT-based advanced analytics
test beds to improve the competitiveness of the
manufacturing sector.

— Vibrant electronic-device manufacturing
ecosystems encompassing design, components,
and assembly of smartphones, LED and LCD
televisions and set-top boxes, LED lights,
sensors, medical electronic devices, among
other products.

To make full
use of India’s demographic dividend and create
opportunities for the workforce, three digital themes
can help:

— Skill building for the future by creating a large-scale
national partnership for workforce skill upgrading
across industries.

— Online talent marketplaces to connect employers
with work seekers at all levels, including a jobs
data platform to capture labour demand and
supply data at a granular local level, leveraging
channels like CSCs and post offices.

— Digitally-enabled jobs to allow people to work
from home or from remote geographic locations
to instead of needing to be co-located at the
point of work delivery. The government could
encourage this by outsourcing government/private
data processing work to semi-urban and rural
BPOs and recognising and enabling independent
skilled professionals to engage in project-based
employment through freelancing portals.

42 National Accounts Statistics, Central Statistical Organization, Ministry of Statistics and Programme Implementation; Report on fifth annual

employment-unemployment survey, Ministry of Labour and Employment, 2015-16.

43  Soil Health Card website, Government of India, as of September 27, 2018.
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These 30 digital themes are not futuristic or improbable —
most are already being demonstrated in pilot programmes
and initiatives by the private sector and government in
India, and many promising models can be scaled up to
achieve greater impact. This report catalogues a host of
such initiatives undertaken by the government, the private
sector, and non-governmental organisations.

Accelerated implementation and adoption of these
digital themes is essential if India is to become a $1 trillion
digital economy by 2025. The analysis of about 50 digital
applications globally reveals that digital adoption could
vary from as low as 20 percent of the addressable set

to as high as 80 percent over a seven- to eight-year
horizon. The speed with which enterprises adopt an
application depends on a welter of reasons, including
whether an at-scale use case already exists, whether
users have experience employing digital tools and see
value in that specific use case, and whether the requisite
policy/regulatory push is already in place or likely to
emerge in the near future. Based on these broad criteria,
sized themes were classified into three groups based

on potential adoption rates — 20 to 40 percent, 40 to

60 percent, and 60 to 80 percent (Exhibit EB).

By 2025, India could create a digital economy of

$800 billion to $1 trillion (or value equivalent to

18 to 23 percent of the country’s nominal GDP).*4

The economic value is estimated as a range, based on
the potential value of digital provider sectors (such as
IT-BPM and electronics manufacturing) as well as the
potential adoption rate of key digital applications in other
sectors and the possible value arising as a result, from
higher productivity, resources savings, and tapping

new factors of production. India’s digital economy

in 2017-18 was about $200 billion (or 8 percent of
nominal GDP) and mainly comprised of IT-BPM, digital
communication services (including telecom), electronics
manufacturing, e-commerce, digital payments and
Direct Benefit Transfer of subsidies. The digital economy
of the future could span all sectors of the economy
(Exhibit E7). While almost half of the $1 trillion of potential
value in 2025 could come from growth in existing
ecosystem (digital payments, e-commerce, electronics
manufacturing, IT-BPM, digital communication services
and DBT), the rest could be generated by new digital

ecosystems in sectors such as agriculture, education,
financial services, energy, healthcare, and logistics. It is
difficult to predict how value will be distributed across
digital innovators, incumbent businesses, small and
medium-size enterprises, independent workers, and
consumers in many sectors of the economy, but the
overall pie available will be sizable. It is interesting to note
that this detailed bottom-up aggregation of how digital
applications create value of up to a $1 trillion is strikingly
close to some recent studies that have tried to estimate
the digital economy using a dynamic regression-based
approach (refer to Box 5). It is estimated there would be
an increase in internet subscribers from about 40 percent
of the population in December 2017 to about 65-70
percent by 2025, representing 9 percent annual growth.
A 10 percent increase in internet penetration results in

a 3.9 percent increase in per capita GDP. Applying this
ratio to the 9 percent growth of internet subscribers, per
capita GDP increases by $600 to $650 during this period.
With an estimated population base of approximately

1.4 billion by 2025, this translates into incremental value
creation of $850 billion to $900 billion, similar to $1 trillion
estimated from the more bottom-up manner.

Beyond economic value, millions of digital professionals
as well as workers in small and medium-size enterprises
and in the farm sector can gain access to better
income-earning opportunities. The $1 trillion economy
could support 60 to 65 million workers in 2025 based
on expected trends in labour productivity by sector
(Exhibit E8). Some 40-45 million workers will need
substantial retraining and redeployment, as a result

of significant change in the nature of their work due

to automation or other disruptive digital applications
such as Direct Benefit Transfer of subsidies and online
trading of agricultural produce. Those analyses help
estimate the extent to which firms are likely to introduce
efficiency-enhancing digital improvements that free

up labour time and the impact of entire industry value
chains’ being disintermediated as a result of mass-scale
digital adoption that fundamentally reshapes the nature
of work in that sector. If correctly harnessed, new digital
ecosystems — technology-enabled business models
that lead to better job and skill matching, better sharing
and utilisation of assets and know-how, and improved
access to digital services to underserved parts of the

44 Multiple factors pose challenges in measuring the size of the digital economy — overall methodological questions on how GDP
is accounted for and the fact that quality improvements and nonmarket production do not play a role in it; the highly fragmented nature of
digital interactions and practical difficulties of capturing them; and the rapidly falling cost of technology and its implications for valuation of
output from technology providers. In this report, therefore, we refer to all estimates of the size of the digital economy as “economic value”

rather than “GDP” or “GVA”.
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ExHIBIT E6

= Global early technology adoption rates

Global late technology adoption rates

Potential adoption rate by 2025, %

100 —
Tech-enabled healthcare
90 - Flow-based lending
Digital supply chain
Digitally enabled power
80 distribution
Government e-Marketplace
Digital payments'
70
60—80%
60 - Business digitisation/analytics
Universal agricultural marketplaces
50 |- Digital farmer financing
Integrated logistics & shared
40—600/0 transport
40 |- Customisable education platform
for students, digital content delivery
in schools
30 [ Precision agriculture?
20-40%
20 [
Smart grid with distributed
10 generation
Online talent marketplaces
0

2018 19 20 21 22 23 24 25 26 27 28 29 30 2031
Years

1 Value of retail transactions that will be intermediated through digital.

2 Assumed to vary with size of the landholding. Adoption rate of 20—40% is assumed for landholdings of less than 1 hectare, 40-60% for landholdings
of 1—4 hectares, and 60-80% for landholdings of more than 4 hectares.

SOURCE: A future that works: Automation, employment, and productivity, McKinsey Global Institute, January 2017
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ExHIBIT E7

India’s digital economy could contribute 18-23% of overall economic activity by
2025, with more than half the potential coming from scaling up new and emerging
digital ecosystems

Size of India’s digital economy, $ billion, nominal

Share of total
economic value

795-1,015 %, 2025
385-505

-5 ~ Healthcare for all®

\\ Energy for all*
! E-governance of the future®
A=l Quality education

for the future®
New and
emerging 50-65 Doubling farmers’
digital 49-50% income’
ecosystems
Jobs and Skills
S for the future®

Next generation
financial services®

500-650

205-250 muE=1l

Electronics 50-51%

100-130 manufacturing o .
Digital communication Make in digital India,
services? (elselsisl  make for India,

- make for the world°

50-55 /Dlgltal payments

30-40_| 2el

10-15 /E-commerce

=3 |

15-20
2017-18 Business 2024-25
as usual
8 18-23 Share of total

economy, %

1 Figures may not sum to 100% because of rounding.
2 Estimation for 2025 includes value addition from visual broadband services, plus digital media and entertainment.

3 Tech enabled healthcare. 4 Digitally enabled power distribution and smart grid with distributed generation.

5 Government e-Marketplace and DBT. 6 Customisable education platform for students, digital content delivery in schools.
7 Digital farmer financing, precision agriculture, and universal agricultural marketplace.

8 Online talent platforms. 9 Flow based lending.

10 End-to-end digital supply chain, efficient transport and logistics, and business digitisation and loT.

SOURCE: India energy security scenarios, 2047, Government of India; US Energy Information Administration; Public Procurement Observations in India
(English). Washington, D.C.: World Bank Group; Planning Commission, Government of India; A labour market that works, McKinsey Global
Institute, 2015; Prabhat Barnwal, Curbing leakage in public programs: evidence from India’s Direct Benefit Transfer policy, Michigan State
University, 2018; Economic survey, 2015—-16, Ministry of Finance, Government of India; A future that works, McKinsey Global Institute, 2017;
Montenegro and Patrinos, Comparable estimates of returns to schooling around the world, World Bank, 2014
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ExHIBIT E8

The value created by the digital economy of the future could support
60-65 million jobs by 2025

Direct jobs enabled by the Full-time equivalent jobs supported by the digital value addition
digital economy’ in key sectors’-2
Million jobs

o Transport and logistics
'n@g Radio taxi drivers, big data experts optimising
platforms, drivers of loT-enabled trucks

IT-BPM, finance, media, and telecom
Q Professionals adept in new-age digital skills like social
- media, cybersecurity, cloud computing, big data
" analysis, network engineering; business correspondents

P Trade and hotels
ﬂ Delivery agents in e-commerce companies, workers in
¥ ¥ hotels linked to shared accommodation platforms

(to be retrained
and redeployed)

Agriculture

Agriculturalists (men and women) doubling up work
as digitally enabled field agents for input companies,
basic services providers to local populations

Manufacturing and construction

R&D technicians, hardware design professionals,
m electronics assembly workers for new device

ecosystems, shop floor workers (re)trained in Industry

4.0 to use factory analytics and automation tools

1 Estimate based on estimated labour productivity in 2025 of each broad sector; assumes that workers remain in the same sector where value
is created (though in reality, they may shift to other sectors depending on demand); includes some 40-45 million workers who would need to
be retrained and redeployed as labour-displacing technology fundamentally transforms their current work.

=

(~
Q

L0
QAL
-~y
<

2 Other sectors like public administration and defence, mining and quarrying and construction explain the difference

SOURCE: A future that works: Automation, employment, and productivity, McKinsey Global Institute, January 2017
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country — could create 15 million to 20 million digitally
enabled jobs; a significant number of them would be part-
time positions that provide workers with the flexibility and
autonomy that many of them desire.*

Achieving a $1 trillion digital economy is not a certainty.
Several prerequisites must be met, and the right
governance and execution enablers need to be put in
place in order to move toward that goal. The challenge
is even steeper when it comes to building new and
emerging digital ecosystems such as flow-based
lending, technology-enabled healthcare delivery, and
digital platforms to provide new-age skills and match
job seekers with work opportunities, since profitable
business models for these digital themes have yet to

be fully developed and rolled out at scale; also, the
policy and regulatory environment for some of these
areas is uncertain at this point. To realise this vision,
government must work with the private sector and build
a collaborative working model to spur innovation and
investment. Without such a commitment, backed by
accountability for speedy execution, India could only
generate economic value of $500 billion to $650 billion
by 2025, as the share of new ecosystems depending
on government policies, platforms, and partnerships
would not be realised in full measure.*® These are outlined
in the sections below and described in some detail in the
rest of the report.

First, it is vital to frame some overarching principles for
the government, based on recognising that the digital
world is essentially borderless, with capital, innovation,
data, and design capabilities flowing into countries that
offer the fewest pain points. If India is not well positioned
in the global digital diffusion race, it could face a widening
“digital deficit” in balance of trade, capital, and intellectual
property. In this light, the government could adopt the
following overarching principles to boost India’s digital
economy and mitigate the risks of a digital deficit.

The government is committed to making

India one of the 50 easiest countries in which to do
business, and that effort is beginning to show impact.
The World Bank’s ‘Ease of Doing Business’ rankings
for 2019 show India rising an impressive 23 places
and coming in at 77th rank. India's leap of 23 ranks
in the Ease of Doing Business ranking is significant
considering that last year India had improved its rank
by 30 places, making India in top 10 jumpers and the
only one amongst the large countries. Last year's
report noted that India has adopted 37 reforms since
2003, nearly half of them between 2014-2018.4"
India needs to build on this momentum and aspire

to be among the top 10 countries globally for digital
businesses and startups. It must set concrete, time-
bound goals to achieve this objective; for instance,
entrepreneurs must be able to start a business in
less than a day (as is the case in New Zealand), or
something close it. Thus giving a boost to the overall
digital ecosystem.

Digital businesses provide a useful test bed for

the government to streamline, standardise, and
digitise compliance processes and procedures.

The government can also work with business entities
to develop market-friendly regulations, standards,
and platforms within specific domains, as the Reserve
Bank of India has done for payments processing by
setting up the National Payment Corporation of India
with the involvement of private- and public-sector
banks as stakeholders.

Domestic savings can be a strong
complement to the large amounts of FDI, foreign
institutional investment, and foreign HNI-driven
investment in India’s technology sector. The flow
of domestic capital into digital businesses enables
the assets and wealth created by businesses to be
retained in the country and ploughed back into the
digital economy. Increased financial support from the
government through credible, transparent vehicles
(such as the Yozma initiative by Israel, or Singapore’s
scheme in which government funding matches
venture capital funding for startups) is one step that
could give impetus to domestic digital ventures.*

45 Independent work: Choice, necessity and the gig economy, MGlI, October 2016.

46  Ibid.
47 Doing Business 2018, World Bank, October 31, 2017.

48 Startup definition, Department of Industrial Policy and Promotion, Government of India, as of April 16, 2018.
49 “What makes Israel's innovation ecosystem so successful”, Forbes, January 9, 2017; Startup SG Equity scheme, as of April 16, 2018.
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Government-backed investment could be up to 15 to
20 percent of those of a venture capital fund, and
be raised for digital businesses in specific sectors.
Another step to consider is rationalising tax rates
to attract more early-stage financing for startups;
current tax structures make investing in startups
less attractive than investing in public markets.

The government could also allow certain types of
nonprofit private or corporate foundations to invest
directly or indirectly as angel or seed investors — in
developed markets, such foundations have been
important sources of patient capital for technology
innovations that require long gestation periods.

The 30 themes outlined earlier, and many more that
will emerge as technology evolves, all suggest a
potential explosion of fintech, agritech, healthtech,
edutech, and other tech-based innovation in India.
To facilitate innovation, every government digital
initiative needs to conform to the MeitY open API
guidelines. This will ensure that people have the
flexibility to use the underlying raw and processed
data per their objective and interest, thus fostering
an environment of innovation. In addition, data on
the central government’s portal, gov.in, must be
restricted to open use by only Indian organisations
and companies, to act as a magnet for researchers
and innovators to migrate to India. Promising
examples already exist which leverage open APIs to
create solutions to benefit the end user. For example,
using rainfall data of 13 districts in Andhra Pradesh
collected over the past 45 years, Microsoft, in
collaboration with ICRISAT, has developed an
application which advises farmers on the best

time to sow crops, ideal fertiliser mix, etc. This has
shown to increase productivity by 30 percent for
the 175 farmers selected for the pilot. Likewise,
e-Governments Foundation has developed open
source, interoperable technology solutions to connect
urban governments with citizens. This has resulted
in an increase of 72 percent in property tax revenue
collection of Delhi between 2008-9 and 2013-14.

The government is a large potential
buyer of services and can act as a market
maker to create scale for the best innovations

EXECUTIVE SUMMARY

and technology applications coming out of the
country. It can do so directly (for example, by
procuring telemedicine services from the private
sector for its primary health network) or indirectly
(such as by purchasing all goods and services on

the Government e-Marketplace platform, which
encourages vendors to become digitally enabled).
Transparent mechanisms would be required to
provide an open system for Indian innovators to
propose ideas and build products to solve problems
of national importance. These could take the form of
technology and product purchasing councils, with
open competitions to find the best innovation to serve
a national need. The top two consortia could win, say,
60 percent of the expenditure on that solution for a
period of five to seven years.

Competitive advantage in the digital
economy of the future will lie in developing its
workforce’s skills in design, creativity, and innovation.
For this, it will be vital for India to have vibrant higher
education institutions that collaborate closely with
industry in innovation clusters and tinkering labs.
Countries such as China and Singapore have invested
in making their higher education institutions among
the top 100 in the world.®° Locations where world-
class innovators gather and thrive, such as Singapore,
Tel Aviv, Seoul, and the San Francisco Bay Area,
are essential to the digital economy.®' India needs
to strengthen and invest more resources in existing
centres of excellence and create a combination
of chairs, scholarships, and special funds to invite
global leaders to come to India and train talent.

It also needs to develop more manufacturing and
services clusters that serve as centres of the digital
economy, supporting new digital jobs in the process.
For this, a significant fraction of local revenue must be
ploughed back into the city to improve physical and
social capital.

As an example of the approach for creating centres of
excellence, MeitY set up four committees of industry
and academia to draw a road map showing how

new and emerging technologies could be applied in
real world. They have incorporated findings from the
recently released NITl Aayog's "National Strategy

for Artificial Intelligence" as well. To operationalise

50 Ellie Bothwell, Jack Grove, World University Rankings 2018: results announced, Times Higher Education, September 5, 2017.

51

Tech cities 2017, Savills World Research, February 13, 2017.
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these recommendations, MeitY is working with Digital
India Corporation (DIC) to set up a National Centre
for Artificial Intelligence (NCAI) as an apex body for
artificial intelligence.

With these overarching principles as the guide,

specific steps are required to capture the potential of
each of the 30 digital themes. Discussions with over

90 organisations, more than 15 central government
ministries, and extensive consultations with state

IT ministers and officials — all actively deploying

digital technologies — have helped identify specific
prerequisites for success for each digital theme, which
are typically policies, platforms, or partnerships.
Without stakeholders taking action to address barriers
and put the enablers in place, full economic value will
not be realised. Several areas need to see concerted
efforts and new mechanisms for collaboration between
government and businesses (Exhibit E9). These are
outlined briefly below and presented in detail in Section 2
of this report:

New policies and guiding frameworks will be
required in several areas. They include, for

example, clarified data encryption and governance
standards, a clear data-protection policy that meets
international standards, active participation in global
loT standard-setting bodies, and the creation of

a data interoperability committee for the loT and
beyond. Policies that create legal recognition and
incentives will be required for participation in the
national document exchange and the national digital
land repository, with conclusive titling. Multiple
stakeholders need to establish policies to clarify the
roles of government and private-sector parties to
facilitate remote healthcare and virtual learning and
teaching. A clear policy governing the civilian use of
drones, and policies supporting the manufacture of a
wide variety of electronics, such as LED devices and
set-top boxes, are some other examples. In addition,
the overall regulatory stance would need to balance
risk mitigation with encouraging innovation to solve
problems. The government can provide the right
environment for private-sector innovation through
policy labs, regulatory sandboxes, incubation centres,
and other test beds for new fintech and loT-based
applications, for example. Enabling private-sector
innovation is critical to achieving Digital India goals.

APIl-based, public, societal platforms can
play a critical role in triggering and enabling solutions
from startups and digital innovators. India will
need to create several such catalytic platforms to
accelerate capturing the value of the digital economy.
Platforms that facilitate digital authentication and
data integration of MSMEs, open-data platforms that
integrate agriculture data from diverse sources, and
alabour market information system to aggregate
data on skilled job seekers and job vacancies are
important examples, as is an interoperable land
records platform that dynamically mirrors on-the-
ground realities with land records. All such platforms
would need to be created on an open API basis,
allowing innovators to create digital apps and
solutions that plug into the underlying data in the
platform. In addition, necessary digital infrastructure
elements include cybersecurity information-sharing
platforms, digital dashboards that help monitor
national priorities, and improved versions of the
Government e-Marketplace platform to support
vendor participation.

Central and state governments, the private

sector, and social-sector organisations can bring
complementary assets and capabilities to public-
private-social partnerships. One example is building
digital infrastructure and training healthcare workers
in primary health centres. Some of these digital
transformations could be government-led and
business-enabled, while others could be government-
enabled and business-led.

Beyond a blueprint for the enabling steps required, the
right governance architecture is an important element of
the road map. Some recommendations follow:

These councils would be led by the government
with private sector participation for, say, three-
year terms. A few councils could be set up initially:
technology infrastructure (data storage and
cybersecurity); healthcare; education and skills
training; agriculture (and food processing); and
transportation and logistics. Each would include
representatives from across the value chain.
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ExHIBIT E9

Examples of actions required

Data platforms with open APIs Publlc-pr!v_ate A D)
opportunities

21st century IT
and telecom
infrastructure
and services

E-governance
for the future

Healthcare
for all

o Quality
education for
the future

Establish a future-skill platform, in
partnership with the private sector,
to train and retrain IT workforce in
new and emerging technologies like
Al, loT, data analytics

Facilitate a booming open-API =
ecosystem by ensuring that
every government digital
initiative needs to conform to
open-API guidelines

Create PPP framework to bring
affordable ‘visual broadband’ to
every home leveraging BharatNet 2

Strengthen National
Knowledge Network as a
backbone to catalyse rapid
spread of domain networks

Set up an expert technical group
to lay out India’s future architecture
and roadmap for next-gen
broadband infrastructure

Equip Common Services Centres
as local employment exchanges by
collating demand and supply of
labour in the areas they serve

Design interoperable land
records platform to link and
“mirror” data on record of
rights, mutations and cadastral
maps, enabling a move
towards eventual conclusive
titling

National Government Network

Host a set of shareable APIs
and digital tools that urban
local bodies can use with
minimum customisation

Push national document and
data exchange by setting up a
digital trade platform for
paperless exchange and
verification of documents like
purchase documents, letters of
credit, bank guarantees,
invoices to give further
impetus to ease of doing
business

Build an integrated Health
Information Platform to create
and provide access to
electronic health records for
every Indian

= Develop model PPP for setting up
digital infrastructure and training for
health workers in primary health
centres and other medical care
facilities

Operationalise a secure digital

platform and software for

NHPS/Ayushman Bharat

Create an open education
platform with data on student
competency levels to enable
individualised learning through
customisable, context-ready
education solutions

= Develop model PPP for setting up
digital infrastructure and training for
schools and teachers

Government initiatives (with

private sector inputs or execution)

= Finalise personal data protection
framework with statutory backing to
protect personal data privacy while
encouraging innovation through
appropriate consent frameworks

= Introduce regulations to remove
obstacles to broadband rollout
(e.g., right of way) and declare fibre
as critical national infrastructure

= Create nodal cybersecurity body to
streamline and consolidate multiple
existing agencies

= Expand DBT channel beyond bank
accounts to reach beneficiaries
through BCs, India post, CSCs

= Finalise/implement DISHA Act with
National e-health authorities to
provide framework for sharing of
health information digitally

— Frame policies to mandate
EHR adoption

= Clarify rules and policies to
recognise distance learning

Prioritise broadband connectivity in
schools/educational institutes under
BharatNet

= Define digital literacy benchmarks
for students/teachers
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Priority areas Data platforms with open APls Publlc-pr!v.ate partnership
opportunities

G Energy forall = Complete digitisation of bill

payments across DISCOMS

Create platform for sharing

G Next

generation data on financial trail (via
financial GSTN filings, MCA21) to push
services credit to MSMEs

Launch one-stop digitally-
verifiable number for easy
verification/authorisation of
MSMEs

Make in digital =
India, make for
India, make for

Create an integrated
multimodal logistics
platform with standardised

the world e-documentation processes
to help reduce India’s logistics
cost from approximately
14% currently to less than 10%
Doubling = Create open data platform
farmers’ to enable creation of
incomes ecosystems for

— Precision advisory on all
aspects of agriculture from
farming, marketing of
agricultural produce and
optimisation of inputs,
warehousing

— Institutional credit
leveraging new data
sources like bank
transactions and asset
(digital land) history

— Finetune govt. policy

Jobs and skills *=
for the future

Create a platform having a
profile of all labour, capturing
their journey from skill
acquisition to job search at a
granular level, leveraging
channels like the CSCs and
Post Offices

= Capacity building to conduct
research and proofs of concepts for
specific smart grid technologies

= Create energy service companies
for efficient distribution of electricity,
including renewables

= Implement 100% digital payments
by government for all procurement
from farm and SME sectors

= Invest in 0T and Al incubation
centres, resource centres and test
beds for new loT and Al based
applications for Indian industry

= Link small retailers into digitally-
linked value-chains

= Develop model PPP to demonstrate =

agriculture data analytics use cases
and impact (e.g., soil health cards)

= Create large-scale national
partnership for workforce skill
upgrades across industries

Government initiatives (with

private sector inputs or execution)

= |nstall prepaid meters, especially in
areas with low collections

= Uniformity of data across multiple
sources in a machine readable
format

= Expand Phased Manufacturing
Programme for electronic devices
such as LED, LCD/LED TVs, set-
top boxes

= Develop action plans for specific
electronics verticals (medical,
automotive, defense)

Create institutional market
facilitators to incentivise and
execute agricultural trade through
online markets

Improve accuracy and timeliness
of insurance payouts by estimating
agricultural yield using satellite/
drone and weather data, reducing
reliance on crop-cutting
experiments

Develop policy to encourage and
regulate remote training schemes

Outsource government data
processing work to semi-urban and
rural BPOs
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They could be asked to provide inputs to help each
sector’s digital strategy evolve and to suggest ways to
streamline and simplify regulation and compliance to
foster growth of the ecosystem.

— in areas such as GSTN, education,
agriculture, health, land, logistics, future skills and
jobs, e-governance app ecosystem and digital data
and document exchange.

on outcomes across existing as well as future digital
initiatives. It would serve as an important barometer

EXECUTIVE SUMMARY

of the evolution of India’s digital economy in the years
to come and be a tool for reviewing, streamlining
action, and shaping future policy.

India’s digital transformation is accelerating and has
the potential to propel the country to new heights.
Working with all stakeholders, the country could build
on the dynamism already created to deepen, widen,
and scale its digital economy in the coming years.
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India’s Digital
Vision



1. India’s digital revolution -
A story of digital inclusion

Key Highlights

01

India is one of the biggest and
fastest-growing digital markets
in the world

02

Open, universal digital platforms
and APls, created and promoted
by the government, provide a
strong digital foundation

03

Decisive government action and
private-sector innovation are
driving rapid, large-scale digital
adoption

04

Global technology trends
have spurred private-sector
investment and innovation
to expand India’s digital
consumer base

The Digital India programme, launched in July 2015, is

a flagship programme of the Government of India with

a vision of transforming India into a digitally empowered
society and knowledge economy. In line with the
Honourable PM Shri Narendra Modi’s vision of ensuring
that technology is “accessible, affordable, and adds
value”, the Digital India initiative was aimed at improving
the life of the common person. The programme centres
on three key vision areas: a) infrastructure as a utility to
every citizen, b) governance and services on demand,
and c¢) digital empowerment of citizens. The PM said India
may have missed the Industrial Revolution, but it will not
miss the information technology revolution.®? Echoing

his sentiments, the Honourable Minister of Electronics
and IT, Shri Ravi Shankar Prasad, calls the programme
transformational in nature, which will strengthen the youth
and future of India.5®

Three and a half years later, India is in a sharply
accelerating “liftoff” phase of its digital journey. Having
built a strong foundation of digital infrastructure and
expanded internet access through some 560 million
subscriptions, India is poised for the next phase of
growth — the creation of tremendous economic value
and the empowerment of millions of Indians as new
digital applications permeate and transform a multitude
of activities and types of work at a national scale.®

Over the last three and a half years, the government

has taken up initiatives across many spheres, including
e-governance, skills, and digital infrastructure, that have
shown significant impact on the way that the nation lives
and works. This study is a timely effort to take stock of the
digitally enabled change that is under way in India and lay
out a vision and road map for the coming years.

India is one of the largest and fastest-
growing digital markets in the world

India is a global leader on several aspects of digital
adoption (Exhibit 1). With nearly 1.2 billion mobile
subscriptions and 560 million internet subscriptions,
India is home to the second-largest mobile subscription
base in the world and the second-largest internet

52 Text of PM’s remarks at the launch of Digital India week, July 1,
2015, narendramodi.in.

53 “Digital India to empower youth: Prasad”, Economic Times,
July 17, 2015.

54 Indian telecom services performance indicators, Telecom
Regulatory Authority of India, as of September 2018.
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ExHIBIT 1

India has experienced large-scale digital adoption between 2013 and 2018,
triggered by both government action and market forces

GOVERNMENT-LED

1.22 billion 870 million 98 million

up from 510 million up from 55.8 million up from 6.5 million
people with unique biometric Aadhaar-linked bank accounts daily e-government
digital identities (Aadhaar) transactions

292,748 (as of April 2018) 26.7 billion

up from 63,000 up from 249 million

functional Common Services Centres Aadhaar authentication transactions?
providing e-services?

BUSINESS-LED

()
560 million 294 million 200 million

up from 238.7 million up from 90 million up from 30 million
Internet subscriptions Social media users WhatsApp subscribers

B
176.8 million 24 .3 billion

up from 40 million up from 2.5 billion

e-commerce users annual digital payment transactions
(digital wallets, net banking, or credit or
debit card at point of sale)3

1 Figures as on 22nd January, 2019.
2 Common Services Centres and Aadhaar authentication transactions data compared to 2014.
3 Digital payments transactions data for January to December 2018 compared to FY 2013—14; all other figures for 2017/2018 compared to 2013.

SOURCE: Telecom Regulatory Authority of India; Unique Identification Authority of India; We Are Social; India B2C e-commerce report 2016, Ecommerce
Foundation; Payment system indicators, Reserve Bank of India; Electronic Transaction Aggregation & Analysis Layer; WhatsApp; National
monthly progress report, Common Services Centre scheme, November 2017; Annual report 2016—17, Ministry of Electronics and IT
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subscriber base.®® The 1.2 billion Indians with Aadhaar
biometric identities are the largest national population
with digitally verifiable identities globally.®® India has
logged more app downloads — 12.3 billion in 2018 —
than any other country except China.5” Signalling the

rise of the mobile-only internet generation, India is now
one of the largest consumers of mobile internet data
worldwide. Some 290 million Indians are active social
media users, and the time each user spends on social
media each week, 17 hours, now exceeds that in both
the United States and China.®® India has 200 million users
active on instant messaging services such as WhatsApp.
Collectively, they sent about 20 billion messages on
WhatsApp on December 31, 2017, to mark New Year’s
Eve, out of the total 75 billion WhatsApp messages sent
that day.®® More than 292,000 functional government-
approved Common Services Centres around the country
deliver assisted online services.®®

These numbers become even more striking when
viewed in terms of growth relative to other major digital
economies. Over the past four years, India’s growth

has been exponential. On many aspects of digital
consumption, it ranks higher in terms of quantum

of growth achieved than either China or the United
States. More than 320 million Indians have joined the
global network of internet users since 2013, more than
doubling the total national penetration rate.t' Smartphone
ownership more than quadrupled in the same period,
from 5.5 phones per 100 people in 2013 t0 26.2

phones per hundred in 2018, with India adding more
than 280 million smartphone users over that period.®?
Monthly mobile data consumption per user is growing

at 171 percent annually — more than twice the rates of
growth in the United States and China — while monthly
fixed-line data consumption per user more than doubled,
from 7.1 GB to 18.3 GB, between 2014 and 2018.63 The
number of digital payment transactions, including those
involving digital wallets, internet banking, and credit or

INDIA'S DIGITAL VISION

debit card transactions at points of sale, reached more
than 20 billion in 2017-18 (up from 2.5 billion transactions
in 2013-14).%4

India’s rapid digital adoption has been driven by the
government’s realisation and commitment to technology
as a key means of achieving national objectives,
combined with tremendous private-sector innovation
and investment to promote digital access and usage

in a variety of areas. The government launched the
Digital India programme in July 2015 with a vision of
transforming India into a digitally empowered society and
knowledge-based economy (see Box 1, “An overview

of the Digital India programme”). Today, government
efforts to establish a strong national digital foundation

of public platforms and infrastructure as well as a host

of digital applications and services have created real
incentives for citizens to get online. Furthermore, global
trends and falling technology costs have prompted
domestic private-sector telecom and technology players
to provide high-speed mobile internet and cloud services
at affordable prices while also innovating offerings
uniquely tailored for India. Beyond the steady growth in
digital usage consistent with India’s young demographic
and rising per capita income and urbanisation levels,

the country has witnessed disruptive actions by both

the government and the private sector that have led

to discontinuous, breakout growth on several digital
parameters.

The government has been using technology to improve
delivery of services through a range of initiatives,

with significant impact. Common Services Centres
provide online government services in over 169,363

55 Indian telecom services performance indicators, Telecom Regulatory Authority of India, as of September 2018; Analysys Mason, as of
December 2018; Digital in 2018: Southern Asia, Eastern Asia, We Are Social, December 2018.
56 Aadhaar dashboard, as of April 18, 2018; Aadhaar: Inclusive by design, GSMA, March 2017.

57  Priori Data, January 2019.

58 Digital in 2018: Southern Asia, Eastern Asia, Northern America, We Are Social, December 2018.

59 “WhatsApp now has 1.5 billion monthly active users, 200 million users in India', Financial Express, February 1, 2018.; “Indians sent more
than over 20 billion WhatsApp messages on New Year’s Eve”, Hindustan Times, January 4, 2018.

60 National monthly progress report, Common Services Centre Scheme, April 2018.

61 Indian telecom services performance indicators, Telecom Regulatory Authority of India, as of December 2013 and September 2018;
calculated as number of subscriptions divided by total population, as sourced from World Bank, as of April 19, 2018.

62 Strategy Analytics, as of December 2018.

63 Indian telecom services performance indicators, Telecom Regulatory Authority of India, December 2013, and September 2018;
Analysys Mason; Ovum network traffic forecast 2015-20; Ovum total fixed broadband subscription and revenue forecast 2016-21,

as of March 22, 2018.

64 Payment system indicators, Reserve Bank of India, Table 43, March 2015, December 2018.
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The Government of India launched the Digital India
programme in July 2015 to transform into India into a
knowledge-based economy and digitally empowered
society. It has mobilised Ministries and Departments to
launch schemes and projects ensuring Digital Inclusion of
all, leading towards Trillion Dollar Digital Economy. Digital
India has given boost to entrepreneurship and has enhanced
access to health, education and public utilities. It has led
India to revolutionise governance by delivering speedy and
transparent services to citizens, ensuring their participation
and empowering them with the conducive environment

to connect and grow. Another important attribute of

Digital India is Digital Inclusion with the technology that is
transformative, affordable and sustainable.

I. Digital ldentity

is World’s largest digital identity programme that
has provided a unique digital identity to around 122 crore
residents of the country. It provides an identity infrastructure
for delivery of various social welfare programmes. It has
enabled portability and diversion elimination in PDS,
reduction of manual intervention, faster delivery of LPG
cylinders and access to cleaner fuel, and facilitating access
to digital services of Government.

Il. Digital Infrastructure

Broadband for All—Rural: Aims to provide broadband
connectivity by connecting 250,000 gram panchayats by
optical-fibre cables. About 2,90,162 kilometres of optical
fibre have been laid, connecting 1,15,643 gram panchayats.
Limited private-sector participation in building infrastructure
is a challenge.

Broadband for All—Urban: Aims to improve broadband
connectivity in urban areas. Guidelines for the grant of
unified licences to virtual network operators (service
providers that do not own infrastructure) and spectrum
management have been issued. The government is working
on guidelines for reforming right-of-way policy and allowing
cable TV networks to provide broadband service to increase
its availability to the public.

National Information Infrastructure: Aims to integrate the
country’s digital infrastructure to provide high-speed
connectivity and cloud platform services to government
departments up to the panchayat level besides social sector
services like e-education, e-health, e-agriculture, financial
inclusion etc. Currently, a pilot is under way in one district
each in five states (Gujarat, Nagaland, Karnataka, Kerala
and Uttarakhand) and two union territories( Chandigarh and
Pondicherry).

Aims to deliver mobile coverage to every corner of the
country by 2018. Currently, about 52 percent of people
living in rural areas have smartphones, and more than 90
percent of 597,608 villages in the country have mobile
service coverage. Generating demand for mobile services
in rural areas is a challenge, which also results in limited
participation from private-sector telecoms and internet
service providers.

National Knowledge Network (NKN) is a state-of-the —art
network and is an important step towards knowledge
society. Some of the NKN enabled applications are: Virtual
Class Rooms, Collaborative research groups over NKN
(closed user groups), NDL, NPTEL, Various Grids (like
Cancer Grid, Brain Grid, Climate Change Grid), etc. As

on Sep 2018 1669 Edge links to Institutions have been
commissioned and made operational under NKN across
the country which includes 388 links migrated from NMEICT
to NKN.497 district links to NIC district centers have been
commissioned under NKN.

In order to utilise and harness the benefits of Cloud
Computing, this initiative aims to accelerate delivery of
e-services in the country while optimizing ICT spending
of the Government. This has ensured optimum utilisation
of the infrastructure and speed up the development

and deployment of eGov applications. More than 890
applications are running on 15300 virtual servers.
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eSign Electronic Signature Service is an innovative initiative
for allowing easy, efficient, and secure signing of electronic
documents by authenticating signer using e-KYC services.
Some applications enhancing services delivery are Digital
Locker, e-filing Financial Sector, account opening in banks
and post office, driving licence renewal, vehicle registration,
certificates for birth, caste, marriage, income certificate etc.
5 e-Sign providers have been on-boarded and more than
5.89crore e-Signs have been issued.

lll. Digital India for Better Governance

The combination of 32.94 crore
Jandhan bank Accounts, 121 Crore mobile phones and
digital identity through 122 crore Aadhaar is helping the poor
receive the benefits directly into their bank account leading
to a saving of Rs. 90,000 crore.

The growth of digital payments
ecosystem is set to transform the economy. Over the past
four years digital payment transactions have grown multifold
from 316 crore transactions in 2014-15 to 2430 crore
transactions in 2017-18. Today, BHIM app has become one
of the main digital payment instrument for sending, collecting
the money and to pay for various utility bills. In Sept, 2018,
more than 163 lakh transactions of value Rs 7,065 crore
were made using BHIM app.

has put the power of governance in the hands
of common people. It is a single mobile app that offers more
than 307 government services. The target is to provide more
than 1200 digital services on a single mobile app. More than
8.4 million users have downloaded this app since its launch
in November 2017.

is now easily available to
common people through digital platforms like:

" which has 1.08 Crore
students registered with scholarships worth Rs 5295
Crore disbursed in last 3 years.

= for ease of verification of pensioners
using Aadhaar digital identity. 1.73 Crore Digital Life
Certificates have been submitted since 2014.

INDIA'S DIGITAL VISION

to
ensure that patients can get easy access to doctors.
Implemented in 318 hospitals. 5.6 Crore eHospital
transactions in all States since Sept 2015.

National Soil Health Card scheme
was launched in 2015 to provide information on soil
health digitally. So far, 13 crore cards have been issued.

National Agriculture Market (NAM) is a pan-India
electronic trading portal which networks the existing
Agricultural Produce Marketing Committee (APMC)
mandis to create a unified national market for agricultural
commodities. Over 585 markets in 16 States have
already been integrated. It has around 93 lakh farmers
and 84,000 traders registered.

It is now possible to eliminate the need
to carry any paper to avail a government service. With
more than 1.56 crore registered users,68 issuers, 27
requesters DigiLocker provides access to over 336
crore certificates in digital format on a single platform.

Services of e-Visa involves completely online
application for which no facilitation is required by
any intermediary / agents etc. E-Tourist Visa (e-TV)
has been introduced in 165 countries, 24 airports
and at 5 Sea Ports. Since the launch of the scheme
(November"2014) more than 41 Lac Visas has been
issued.

E-Courts
MMP has been launched with objective to provide
efficient & time-bound citizen centric service delivery,
provide transparency of Information and access to
its stakeholders, and enhance judicial productivity
both qualitatively & quantitatively. E-court is a justice
delivery system which is affordable, accessible,
cost effective & transparent. Case Information
System- National Core Version 2.0 (CIS NC 2.0)
is developed using Open Source Technology and
implemented in District &Taluka courts of the country
in bilingual mode. (Marathi, Hindi, Kannada, Tamil
& Gujarati) Case status provided through SMS to
Advocates & LitigantsMore than 9.16 crore cases has
been registered using this platform and 5.63 crore
judgements has been made. National Judiciary Data
Grid (NJDG) is a part of eCourts Integrated Mission
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Mode Project which works as a monitoring tool to
identify, manage and reduce pendency, provide timely
inputs for making policy decisions to reduce delay
& arrears and promotes transparency & access of
information for all the stakeholders. NJDG provides
information on cases pending, cases disposed and
cases filled for both High Court and District Court
complexes in the areas of civil and criminal cases.
Information on category wise pending cases and
period wise pending cases is also available on the
NJDG portal.

= Transparent online market place for
government procurements. Over GeM 28,884 Buyer
Organisations, 148,833 Sellers & Service Providers
and 558,572 Products have been registered.

IV. Digital India for Employment, Entrepreneurship and
Empowerment

A vast network of more than 3.06 lakh of digital services
delivery centres, spread across 2.10 lakh Gram Panchayats,
across the country has been created to provide access

to digital services especially in rural areas at an affordable
cost. These centres have also led to empowerment of
marginalised sections of the society by creating jobs for 10
lakh people and by promoting rural entrepreneurs, out of
which 54,800 are women. CSCs have also undertaken Stree
Swabhiman initiative to create awareness about menstrual
health and have set up 204 sanitary pad units.

In line with the objective to make one person e-literate in
every household in the country, two schemes were launched
viz. NDLM and DISHA, wherein a total of 53.7 lakhs person
were trained & certified in Digital Literacy in the country.

In line with the earlier schemes, Government has approved
anew scheme “Pradhan Mantri Gramin Digital Saksharta
Abhiyan (PMGDISHA)” to usher in digital literacy in rural
India to cover 6 crore rural households. So far, a total of 1.47
Crore candidates have been enrolled under the PMGDISHA
Scheme, out of which 1.43 Crore candidates have been
trained and 74.5 Lakh candidates have been certified.

Under skill-development schemes in the Electronics System
Design and Manufacturing Programme have registered
283,375 candidates, trained 283,370, and certified 181,742.

To create employment opportunities for local youth and
secure balanced regional growth of Information Technology
and IT Enabled Services (IT/ITES) Sector in each State,
India BPO Promotion Scheme and North East BPO
Promotion Scheme have been launched under Digital India
Programme. Today, more than 100 BPO units have come
up in about 100 small towns of India across 20 States and
2 Union Territories, including in places like Visakhapatnam,
Bhimavaram, Jammu, Sopore, Shimla, Patna, Muzaffarpur,
Sagar, Nashik, Nagpur, Sangli, Aurangabad, Jaipur,
Amritsar, Gwalior, Coimbatore, Madurai, Auroville, Bareilly,
Lucknow, Kanpur Guwahati, Kohima, etc.

V. DigitalIndiafor Make In India

Government of India has undertaken various initiatives to
promote electronics manufacturing in India, with the target
of net zero imports by 2020. The Phased Manufacturing
Programme for mobile phones was launched with the

goal of widening and deepening the mobile handsets and
components manufacturing ecosystem in India. From 2
units in 2014, we now have 120 units manufacturing mobile
handset and components. Mobile manufacturing giant
Foxconn set up four units in Shri City and is planning one

in Maharashtra. The duty on import of mobile components
fell from over 29 percent to 12.5 percent in 201617

and domestic mobile handset manufacturing output
increased from 60 million units in 2014-15 to 225 million in
2017-18. The Ministry of Electronics and IT has received
245 applications for investing over $8 billion under the
government’s Modified Specific Incentive Package Scheme,
of which it has approved 142 applications representing
investments. Out of these, 74 companies have started
commercial production. This has created more than 4.5 lakh
jobs opportunities (direct & indirect). There are about 35
manufacturing units of LCD/ LED TVs and 128 units of LED
products in the country. Under Electronics Manufacturing
Cluster (EMC) Scheme, MeitY has accorded approval to 23
projects in 15 states across the country.
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VI. Early harvest

Aims to implement quick-turnaround projects that can
deliver early evidence of the benefits of the digitisation drive.
Examples of projects implemented include a biometric
system to confirm government employees’ attendance,
secure government email, a national portal for lost and
found children, a template for government email designs,
e-greetings in government, Wi-Fi in all universities covered
under the National Knowledge Network, and conversion

of schoolbooks to e-books. Progress is evident in each

of these programmes. MeitY, for example, has uploaded
more than 5,258 books to the Central Board of Secondary
Education’s e-Basta portal and implemented biometric
attendance for 901,713 central government employees and
more than 1.8 million state employees.

VII. Initiatives in Emerging Technologies

20 Centres of Excellence (CoE) are being set up in the areas
of Internet of Things (IoT), Internal Security, Large Area
Flexible Electronics, Intellectual Property Rights (IPR), Tactile
Graphics for Visually impaired, Agriculture and Environment,
ESDM, Fintech, Language Technology, Automotive
Electronics, Virtual Augmented Reality, Medical Tech and
Health Informatics, BlockChain, Gaming and Animation, and
Biometric. Out of this, Ongoing CoEs are 8, proposal of
CoEs under consideration are 3 and New Proposals of CoEs
submitted to MeitY for consideration are 11.

INDIA'S DIGITAL VISION

VIII. Cyber Security

To create an inclusive, safe and secure cyber space for
sustainable development, the Cyber Swachhta Kendra
(Botnet Clearing and malware analysis centre) has been
setup to provide alerts to users for preventing losses of
financial and other data. The centre is providing facility to
clean botnets in realtime. National Cyber Coordination
Centre has been made operational in 2017.

India’s digital story is one of digital empowerment and digital
inclusion for digital transformation based on technology
that is affordable, inclusive and equitable. The Digital India
Programme is generating pathways to a future powered

by technology and achieving a high growth of our Digital
Economy to reach a level of Trillion Dollars by 2025.
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gram panchayats and have created entrepreneurial
opportunities for an equivalent number of village-
level entrepreneurs, or VLEs, including some 54,800
women.5®

Basic computerisation of land records has been
completed in the majority of states, paving the way for
more digitised, transparent, and efficient property-
related services (such as buying, selling, and financing).
The Government e-Marketplace is attempting to address
price inefficiencies in public procurement by increasing
transparency through an online platform for sourcing.
Steps have been taken to supply better information to
farmers through digital channels and services such

as e-NAM (the national agricultural marketplace),

Soil Health Cards, and mKisan text- and call-based
information services. The Phased Manufacturing
Programme for domestic electronics manufacturing has
had initial success, reducing dependency on imports and
creating employment: based on government estimates,
the manufacturing of mobile phones and mobile parts/
components alone has generated over 450,000 jobs.%®
Pradhan Mantri Gramin Digital Saksharta Abhiyan
(PMGDISHA) has provided basic digital literacy to over
13.8 million Indians and aims to train around 46 million
more.®” The country’s flagship financial inclusion
programme, Pradhan Mantri Jan-Dhan Yojana, has
opened bank accounts for more than 327.5 million
Indians, nearly 60 percent of them in rural or semi-urban
areas (Exhibit 2).

States are also aggressively implementing a number of
digital initiatives across a wide spectrum of areas leading
to significant benefit to the common citizen (Exhibit 3).68
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Open, universal digital platforms
and APIs, created and promoted by
the government, provide a strong
digital foundation

India Stack — a term used to refer to the universal
biometric identity programme, Aadhaar, along with a
suite of open APls linked to it — has played a catalytic
role in India’s digital foundation and has played a catalytic
role in the country’s digital evolution (Exhibit 4). Itis
founded on the core principles that digital services could
be “presence-less”, or capable of being authenticated
from anywhere; “paperless”, or reliant on digital records;
“cashless”, or truly universalising the access and usage
of digital payments; and “consent-based”, or allowing
secure movement of data authenticated by its owners.

India’s national biometric digital identity infrastructure is
the key component of the country’s digital foundation.
Enrolment in Aadhaar has risen steadily since 2010,
and the government’s decision in 2013 to link Aadhaar
to welfare scheme payouts provided an added boost.
In 2017, almost 90 percent of India’s total population

— over 1.2 billion people — had an Aadhaar biometric
ID, making it the largest digital identity programme in
the world.®®

Complementing Aadhaar are a number of open APIs
that the government has created and that India’s
consumers, businesses, and government agencies

can use to gain efficiency, transparency, and cost
advantages. In 2011, the government introduced the
Aadhaar Payments Bridge and the Aadhaar Enabled
Payments System, APIs that use Aadhaar as a digital
key to electronically transfer benefits and subsidies

from government agencies to targeted beneficiaries.”

In 2012, the government launched eKYC, an API that
allows businesses to perform electronic “Know Your
Customer” anti-money-laundering verification processes
digitally using the Aadhaar biometric identity or a mobile-
phone-based one-time password. In 2015, eSign
arrived, enabling an Aadhaar-based digital signature

on a document, and then the government introduced

65 National monthly progress report, Common Services Centre scheme, MeitY, April 2018.
66 Surajeet Das Gupta, Arnab Dutta, Despite mega announcements, Made in India mobile handsets still a promise, April 13, 2018.
67 Pradhan Mantri Gramin Digital Saksharta Abhiyan, MeitY, as of April 19, 2018; state-wise PMGDISHA targets, Pradhan Mantri Gramin

Digital Saksharta Abhiyan, MeitY, as of September 2018.

e of Aadhaar report 2016-17.

Pradhan Mantri Jan-Dhan Yojana website, Department of Financial Services, Ministry of Finance, as of June, 2018.
State-wise Aadhaar saturation, UIDAI, March 31, 2018; Aadhaar: Inclusive by design, GSMA, March 2017.
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EXHIBIT 2

The government’s digital initiatives have had a significant impact

Common
Services
Centre

Digital land

Direct Benefit
Transfer

Government
e-Marketplace

Soil Health
Card

Rashtriya
Swasthya
Bima Yojna

Access points for delivery of
electronic services to villages

Development of a modern,
comprehensive, and
transparent land records
management system

Cloud-based platform for
issuing and sharing key
identity documents

Subsidy and benefits
disbursements directly to
bank accounts

Online marketplace for
procurement of goods and
services by various
government departments

Pan-Indian electronic trading
portal for agricultural
commodities

Crop-wise recommendations
of nutrients and fertilisers
required for individual farms

Crucial information, services
advisories on farming through
SMS

Health insurance coverage for
families living below the
poverty line

Workflow-based hospital
management ICT system

R e e [ S

290,000 functional CSCs with 72% of all gram
panchayats covered

54,800 women entrepreneurs

31 states and UTs with complete
computerisation of land records, as of
Nov 2017

30 states and UTs with complete
computerisation of property registration,
as of Nov 2017

15.3 million registered users

20.5 million documents uploaded

$70 billion disbursed through DBT

433 schemes from 56 ministries covered

27,978 buyer organisations and 143,751
sellers

823,283 orders

$4.8 billion value traded, as of August 2018

96,118 buyers and 5,076,501 sellers, as of
November 2017

158.7 million Soil Health Cards dispatched in
cycles 1 and 2

22 billion text SMSs sent since May 2013

Kisan call centres answer farmers’ queries in
22 languages

Over 36.3 million families enrolled

8,697 public and private hospitals in 278
districts

47 million transactions made at indoor

patient department, labs, or during registrations

since 2015

Transactions implemented at 319 hospitals
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T e e =

= Web portal for accessing = 1,031 MOOCs (massive open online courses)
open online courses .

Courses prepared by over 1,000 faculty and
teachers from across the country

SWAYAM

= Integration of national digital = 700,000 books by 300,000 authors in
National libraries into one single web 70 languages

Digital Library [JsehE] = Over 18,000 video lectures

Education

k = High-speed internet backbone = Over 1,668 institutes connected through
for educational institutes National Knowledge Network

National
Knowledge
Network

= Phase-wise increase in tariffs = 118 mobile handsets and components
on mobile components to manufacturing units set up since 2014
promote domestic .

LEIE Phased

facturing

Manufacturing
Programme

manufacturing

Imports reduced by 37% for mobile phones
and 43% for TV set-top boxes from FY 2016
to FY 2017

= National mission for financial = 327.5 million beneficiaries with 60% of

Finance Pradhan inclusion to ensure access to beneficiaries at rural/semi-urban centre bank
Mantri Jan- financial services branches
Dhan Yojana = $12.5 billion deposited in bank accounts

= Replacement of incandescent = 307 million LEDs distributed
UJALA EU:ES’ tube lights with LED = 39 billion kWh of electricity saved per year
ulbs
= Digital literacy program for = 13.8 million candidates trained in basic
rural citizens digital skills through partnering with
619 training partners

= Computer emergency = 4 sectoral CERTS setup for power
response teams for every transmission, thermal, hydro, and distribution
Sectoral CERT [EEEHE = Dedicated CERTSs for finance sector
Digital under way
infrastructure
Q.)) = = National Informatics Centre = Over 750 NIC applications hosted on
A (NIC) cloud offering services MeghRaj
MeghRaj like platform; |nfra§tructure; * 14,000 virtual servers operational
software as a service

SOURCE: National monthly progress report, Common Services Centre scheme, April 2018; Digital India Land Records Modernisation Programme;
websites of DigiLocker, Direct Benefit Transfer, Government e-Marketplace, eNAM, Soil Health Card, mKisan, RSBY, eHospitals,
SWAYAM, National Digital Library, National Knowledge Network, Pradhan Mantri Jan-Dhan Yojana, PMGDISHA; UJALA dashboard;
Ministry of Electronics & Information Technology, Government of India
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EXHIBIT 3

sto—Jschomo————Jovscrpton ———————— Jpaet |

= Smart Energy
Infrastructure and
Revenue Administration
System

Is an integrated
framework of web, "
mobile, and GIS
technology to aid

electrical infrastructure

= Aadhaar enabled Public =
Distribution System

Entirely digitised PDS .
with supply chain
management, fair shop
transactions automated
with Aadhaar-based
biometric ID enables

PoS devices

= SAMRAKSHANE is .
an end-to-end
e-governance solution
to handle crop
insurance under Prime
Minister’'s Fasal Bima
Yojana programme and
Modified Weather
Based Crop Insurance
Scheme

= Kanyashree Online 5.0 =
is a flagship programme

of the West Bengal
., government to improve
o the status and well- .
being of girls,

specifically those from
socioeconomically
disadvantaged families
through conditional cash
transfers

* Implemented energy billing software,
mobile apps in the North Bihar Power

Distribution Company across 21 districts

and South Bihar Power Distribution
Company across 17 districts

ICT-based solutions help in project
monitoring, handling grievances, spot
electricity billing through mobile app,
building an appropriate management
information system to monitor revenue
collection and other variables

Helps in greater transparency between
electricity board and its consumers

Ration card data is digitised and
Aadhaar seeded

Monitors the movement of inventory
from the Food Corporation of India
godown, or warehouse, to fair-price
shops until it reaches consumers

Connects to Karnataka State Natural
Disaster Monitoring Centre for weather
data and calculates compensation
based on term sheets under MWBCIS

Transparent and farmer-friendly system
for enrolment, registering claims,
compensation calculation, and payment
of compensation to farmers

Exclusive virtual workspace in
Kanyashree online system where girls
can share their experiences and take
part in e-learning initiatives

Scheme has two transfer components:

— Annual incentive of $11.50 to be paid
to girls 13 to 18 years old

— One-time grant of $385 to be paid
after a girl turns 18, provided she was
engaged in an academic or
occupational pursuit and was
unmarried
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Covers 9.8 million rural
consumers across Bihar

Monthly revenue has grown
from about

$53 million in 2014—15 to more
than $98 million in 2017-18

Energy bill distribution on time
increased revenue by $297
million annually

13 million monthly Aadhaar
beneficiaries (ration card
holders)

Resulted in $165 million in
savings

28,132 total shops with

12.2 million availed cards and
12.4 million monthly
transactions

1,059,801 enrolments under
Kharif (2016) and 1,395,933
enrolments under Rabi (2016)

1,425,976 enrolments under
Kharif (2017) as of August 18,
2016

126,928 CSC enrolments with a
premium amount of $2.6 million

Serves 4.2 million girls
15,826 registered institutions
Over $600 million disbursed

9 million applications
sanctioned out of 9.4 million
applications received
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o Jschomo———— Jovsrition—————— Liopar

Direct Benefit
Transfer of
scholarships

Aadhaar-based
food subsidy

e-District project
is a mission mode
project, which aims
to provide
integrated citizen-
centric services

Common Services
Centres

Bhamashah
Swasthya Bima
Yojana

= Scholarship schemes of Social D
Justice and Empowerment
Department and Tribal
Development Department schemes
rolled out in year 2017 via Direct
Benefit Transfer through Digital
Gujarat Portal

= Traditional public distribution O
system of food grains replaced with
Direct Benefit Transfer (DBT) .

= First in the country without any fair
price shop and with 100% Aadhaar
Payment Bridge public distribution
system .

= Project envisages integrated and O
seamless delivery of citizen .
services by district administration
through automation of workflow,
backend computerisation, and data
digitisation across participating
departments

= Citizens can access services at
their doorstep in an integrated
manner and online without having
the trouble of physically traveling
long distances

= CSCs were envisaged as internet =
enabled front-end delivery points,
set up at gram panchayats (GP)/VC .
for government-, private- and
social-sectors services to rural
citizens
— One CSC is to be set up for

each GP

= Scheme to provide cashless facility =
to the inpatient department’s
patients for the families identified
under the National Food Security
Act and Rashtriya Swathaya Bima
Yojana

SOURCE: www.edistrict.hp.gov.in; digitalgujarat.gov.in; dit.tripura.gov.in; rajasthan.gov.in

Disbursement of scholarships to
roughly 7.5 million beneficiaries
comprising $90 million for pre-matric
and $92 million for post-matric

65,000 households with 280,000
beneficiaries impacted

100% DBT amount is transferred
digitally to the account of ‘Grehni’
(elderly women of the household)
through Aadhaar Payment Bridge

DBT to the tune of $0.5 million done
monthly

Food DBT amount is transferred to the
woman head of the family

Beneficiaries free to purchase food
grains of their choice

52 services rolled out under the project

Responsive, transparent, and
accountable service delivery

= Cost savings for citizens on account of

— Fewer trips

— Less waiting time

— Possibility of tracking status of
applications

— Citizen’s empowerment

990 CSCs have been registered
covering 608 GPs/VCs in the state

19 services are being currently offered,
with about 2.9 million transactions
monthly, reducing service time and
costs for the government and citizens

45 million people have received a total
of $220 million worth of benefits so far
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ExXHIBIT 4

Significant government investment in foundational platforms has helped

accelerate digital adoption

AADHAAR UID

12-digit unique identification number based on biometric

and demographic data

26.7 billion

Aadhaar-based
authentications,
as of January 23, 2019

597 million

Aadhaar payment
bridge accounts linked,
as of May 2018

e-KYC

Paperless KYC process, verifying
subscriber’s identity and address
electronically through Aadhaar

6.7 billion

eKYC transactions,
as of January 23, 2019

UPI

Enables all bank account holders to send and receive
money instantly using smartphones, without bank
account information

3.7 billion $1.4 billion

cumulative transactions monthly value in
from Jan 2018-Dec 2018 201718

E-SIGN

Replaces manual paper-based signatures by allowing
Aadhaar holders to electronically sign documents

8.7 million 222%

eSign transactions Y-o0-Y growth
in FY17 over FY16

DIGILOCKER

Platform for issuing and verifying
documents digitally using cloud
storage linked to Aadhaar

17.4 miion  23.0 million

users, as of documents
January 23, 2019 uploaded, as of
January 23, 2019

GSTN

Unified indirect tax administration platform
for the entire country to handle invoices,
returns, registrations, and payments

10.3 million

businesses registered,
as of March, 2018

SOURCE: UIDAI; Ministry of Electronics & Information Technology, Government of India; DigiLocker; National Payments Corporation of India;
Role of GST in widening tax base, answer to Lok Sabha unstarred question number 2405, March 9, 2018
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DigiLocker as a platform to issue and verify digital
documents, obviating the need for paper.”" In 2015, the
government released the Unified Payments Interface as
an open-source platform that integrates other payment
platforms via a single mobile application, enabling

quick, easy, and inexpensive payments from any entity
— individual, business, or government agency — to

any other entity.” In future, a range of different digitally
verifiable identify systems will continue to evolve, in line
with the Supreme Court of India's ruling, regulatory policy
changes underway, further technology developments
that enable identification through alternative means such
as QR codes, voice-recognition, and beyond.

Another important national public digital platform, rolled
out in July 2017, is the Goods and Services Tax Network.”
Structured as a national information utility, GSTN provides
the IT backbone for India’s Goods and Services Tax
regime and aims to bring all transactions of indirect tax-
paying businesses onto one digital platform. GSTNis an
important platform that will enable a host of consent-based
open APls for tax filing, compliance, credit assessment,
analytics, and other uses in the years to come.

Technology is making huge strides globally, propelling
rapid advances in computing capability and driving
down costs. Mobile and cloud computing have become
massive global forces, with mobile adoption worldwide
reaching more than 66 percent and mobile internet
penetration reaching 43 percent in 2017.74 In India,
falling costs for both are enabling much greater digital
access across the population.

INDIA'S DIGITAL VISION

Private-sector telecom operators — including

Bharti Airtel, Idea, Reliance Jio, and Vodafone —

have seized the opportunity to provide high-speed
mobile data subscription services at affordable prices,
stimulating rapid growth in the subscriber base.
Investment in mobile broadband technologies has
risen; India is now among the leaders in 4G availability,
with about 88 percent of the network covered, up from
50 percent in 2013-14.7 Average mobile download
speed reflects this activity; it increased by 7.6 times from
1.3 Mbps in 2014 t0 9.9 Mbps in 2017.76 A sharp fall in
mobile data prices has accompanied these technology
and infrastructure improvements. Today, one gigabyte
of data costs about 0.1 percent of the monthly gross
national income per capita, compared with 9.8 percent
in 2013, representing an average annual decline of

68 percent.””

The large Indian market is spurring global technology
giants — including Amazon, Facebook, Google,
Microsoft, and Netflix — to innovate services tailored

to India’s consumers and unique operating conditions
(Exhibit 5). Netflix, for example, reportedly plans to
spend roughly $300 million on India-focused content
for its streaming service.”® Amazon in 2016 introduced
Tatkal, a streamlined registration process that aims to
enable India’s small and medium-size enterprises to set
up shop on Amazon’s platform in under 60 minutes.”™
Google’s Android launched the Android One series of
low-cost phones and is working with Reliance Jio on a
smartphone that would retail for around $30. Facebook
supports 12 local languages, and its Express Wi-Fi
project is rolling out 20,000 hotspots in partnership with
the mobile service provider Airtel.&°

Indian businesses have actively adopted the cloud.
India's public cloud market is estimated to be $2.6 billion

71 eSign Online Electronic Signature Service, Controller Of Certifying Authorities, Ministry of Electronics & Information Technology, 2015;
Aadhar Linked Digital Locker, Press Information Bureau, Ministry of Communications, Government of India, March 4, 2015.
72 Unified Payments Interface: the product to enable money transfers — both ‘Push’ and ‘Pull’ through Smart Phones, Press Information

Bureau, Ministry of Finance, Government Of India, May 6, 2016.

73 Special Webpage on Goods and Services Tax (GST) on PIB Website, Press Information Bureau, Ministry of Information & Broadcasting,

Government of India, June 30, 2017.
74 The Mobile Economy 2018, GSMA Intelligence, February 2018.
75 The State of LTE (February 2018), OpenSignal, February 2018.
76 Speedtest Global Index Ookla, November 2018.

77  Analysys Mason, as of January 09, 2019; World Bank, as of March 22, 2018.

78  Vidhi Choudhary, “Netflix, Amazon set aside Rs 2,000 crore each in battle for India market”, livemint, April 10, 2017.

79 Make way for Amazon Tatkal, a unique service-on-wheels for SMBs from Amazon.in, Amazon, February 7, 2016.

80 “The best of Android and Google with Android Oreo (Go edition) and Android One, Google, February 22, 2018 “MediaTek, Reliance Jio
working on Android Go Oreo smartphones”, Hindu BusinessLine, January 30, 2018; Karan Choudhary, “Facebook eyes more likes from
Bharat to expand user base”, Business Standard, October 21, 2016; “Facebook partners with Airtel to roll out Express WiFi to deploy

20,000 hotspots in India”, Financial Express, May 4, 2017.
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EXHIBIT 5

Global and Indian digital innovators are shaping offerings tailored to the
Indian market

Telecom

* Reliance Foundation Information Services = Airtel payments bank has 10 million = Vodafone M-Pesa digital wallet has
disseminates information about accounts, at least 70% in rural areas, and 29.5 million active users through a network
agriculture, fisheries, and livestock to over has helped create 2,000+ cashless villages of more than 287,400 agents
2 million individuals in 9 languages = Airtel Mitra app facilitates digital acquisition, * Mobile based information service for
through Jio chat and other means re-verification, bill payments etc. for more farmers Kisaan Mitr has 2.1 million users

= Jio 4G LTE connectivity and Jio Cloud to than 1.6 million retailers = Vodafone Sakhi product offers enhanced
bring digital content to rural Andhra = Airtel's Wynk music streaming platform with ~ benefits to women for their security
Pradesh schools more than 1 billion streams monthly

Global platforms

Google |
= Offline maps and YouTube for areas with limited data connectivity = 6.2 billion Android app downloads in 2016, second in the
= Google Translate supporting 9 Indian languages world to China
= Project with Railtel to provide Wi-Fi at 400 railway stations * Launched Android One series of low-cost phones
= Internet Saathi programme to train rural women to get online ® Android skilling program to train 2 million app developers

(helping more than 10 million women)

Social media and instant messaging services

= More than 200 million active WhatsApp users = 250 million active Facebook users
= Supports 11 local languages by crowdsourcing user efforts to translate * Supports 12 local languages

WhatsApp through an online tool = Express Wi-Fi project launching 20,000 Wi-Fi points in
* Video-calling feature designed for slower Indian network conditions partnership with Airtel

* Amazon Tatkal service to enable SMEs to get online in = Flipkart Spotlist offers instant cataloguing and listing for small-scale sellers
less than 60 minutes and artisans
= Chai Cart to create awareness among 10,000 sellers = Flipkart technology enables over 14 million product updates daily

about e-commerce

Restbus, a custom messaging solution, can handle millions of messages
= Seller flex system that replicates warehousing practices with 99.9999% uptime

at facilities owned by third-party sellers Flipkart's marketing platform is capable of managing more than 1 million
keywords

Digital payments

Fooro sane =

* 80% of all transactions on internet or mobile = SBI pay app for enabling all UPI * PayTM app enables offline retail businesses

= 88% of fund transfers, 94% of customer transactions such as restaurants, grocery stores, etc. to
instructions online = Missed call banking services under accept digital payments by scanning QR code;

» Smart City personalised card and app in SBI Quick cover basic account and more than 5 million merchants onboarded
Thane ATM services = PayTM mall (online marketplace) app,

= Metro personalised travel cards in Jaipur * Digi Voucher for online submission launched in 2017 for shoppil_wg_;, bill payments,
and Lucknow metros of applications for transactions, etc, already has over 100 million downloads

» Pungrain automated grain procurement e.g., bank drafts = PayTM gold to digitise gold transactions.
system for Food Corporation of India and = Digital Slate under SBI Scribe More than 200 kg of gold transacted by over
public distribution system project to convert handwritten text to 200,000 customers, with minimum investment

digital as low as 1 rupee

SOURCE: Airtel; Vodafone; SBI; HDFC; PayTM; Reliance Foundation Annual Report, 2015-16; M-Pesa; livemint; Google India; Amazon; Flipkart;
exchange4media; Tata Consultancy Services; Times of India; MicroEnsure; BW Disrupt.
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in 2018 and expected to grow to over $4 billion by 2020.?"
About 90 percent of India’s top chief information officers
are either already actively using cloud technologies or
plan to do so within the next year. More than 120,000
firms in India already use Amazon'’s cloud storage
business, Amazon Web Services.

Fintech innovation has grown rapidly. One survey
ranked India second in the strength of the fintech
movement, with 76 percent of consumers saying

they use at least one nontraditional firm for financial
services.®? Some are reaching huge scale: Alibaba-
backed Paytm, India’s largest mobile payments and
commerce platform, has over 300 million registered
mobile wallet users and six million merchants.®

Other players are also growing rapidly. Freecharge, with
over 54 million users, handled 500 million transactions
in June 2017.84 Mobikwik's user base jumped from

25 million to 55 million in November 2016 after the
government invalidated all 500- and 1,000-rupee
banknotes to curb the shadow economy and disrupt
criminal activity.® To ride the fintech wave, banks

are collaborating with fintech startups. Axis Bank,

for example, acquired Freecharge in July 2017, and
YES Bank launched the YES FINTECH accelerator
programme, which involves mentoring 100 fintech
startups to cocreate innovative financial solutions for its
customers.®®

India’s universal banks have also driven significant
digital innovation across the spectrum of financial
services, facilitated by the banking regulator, the
Reserve Bank of India, which recently outlined possible
steps for the adoption of blockchain technologies in the
financial sector.8’

Private-sector innovation has propelled growth in

India’s e-commerce industry as well. In 2017, India

had 176.8 million e-commerce users and registered
consumer goods e-commerce sales of $20 billion.88
Amazon, Flipkart, and other players have used innovative
sales and logistics models to grow rapidly. Amazon
offers over 160 million products from more than 300,000
sellers in India and delivers to 97 percent of serviceable
PIN codes, with 75 percent of new customers coming

81 India's public cloud market to rise by 53%, says Akash Ambani, Times of India, January 19, 2018.

82 World FinTech Report 2017, Capgemini and Linkedin in collaboration with Efma.

83 Harichandan Arakali, “Paytm reloaded: It's no longer just a mobile wallet”, Forbes, March 15, 2018.

84 “Axis Bank agrees to buy payments wallet provider FreeCharge for $60 million”, Devidutta Tripathy, Sankalp Phartiyal, Reuters,
July 27, 2017 .; “FreeCharge crosses 500 mn transactions”, The Economic Times, June 29, 2017.

85 Jon Russell, India’s MobiKwik is raising new funding at $1B valuation to battle payment rival Paytm, TechCrunch, June 15, 2017.

86 Axis Bank acquires Freecharge, Axis Bank press release, July 27, 2017; YES BANK in association with T-Hub & Antill launches

YES FINTECH, YES BANK press release, January 17, 2017.

87 RBIlarm to launch model platform for blockchain technology soon, Hindu BusinessLine, September 1, 2017.

88 Digital in 2018: Southern Asia, We Are Social, January 2018.
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from non-metro locations.® Flipkart has registered over
100,000 sellers and promises a 15-minute process to
list products and register as a seller. Both have invested
significantly in logistics capabilities, especially in
smaller towns.*®

Steady year-on-year growth in India’s digital market

can be expected, given the favourable drivers — a
young population, rising per capita income, and greater
urbanisation. Beyond steady growth among existing
customers, India has witnessed rapid and discontinuous
growth in the number of new users, due to competitive
market dynamics and determined government action.

The launch of Jio 4G VOLTE service in September 2016
disrupted India’s telecom market. Jio rolled out unlimited
voice telephony and SMS, 4 GB of data, and much more
for about $7.70 per month, along with a smartphone
offered against a low refundable deposit.®' Many other
telecom operators also made extremely competitive
terms available to their subscribers. Bharti Airtel, for
example, slashed its 3G and 4G mobile internet charges
by up to 80 percent, to as low as $0.80 per gigabyte,
under a special scheme.®? A combination of the forces
of innovation and competition led to the mobile internet
subscription base rising by 63 million, jumping over

18 percent to 410 million from September 2016 to June
2017.%8 Mobile data consumption reached 8.3 GB per
user per month in September 2018, compared with less
than 60 MB per user in December 2013, while fixed-line

data consumption per user rose from 7.1 GB to 18.3 GB
per user per month from 2013-14 to 2017-18.%4

The government, for its part, has used Aadhaar to drive
greater financial inclusion and market efficiency. Opening
bank accounts with Aadhaar has in the past resolved the
absence of a legal identity document, which previously
accounted for some 20 percent of financial exclusions.®
Following its introduction of the Pradhan Mantri Jan-
Dhan Yojana (a mass financial-inclusion programme)

in 2014, the government stimulated a rapid rise in
enrolment in Aadhaar and raised demand for Jan-Dhan
bank accounts by deciding to transfer benefits for over
220 welfare schemes directly to people using the Jan-
Dhan-mobile—Aadhaar trinity.*® More than 327.5 million
Jan-Dhan accounts have been opened as of April 2018,
about 225.8 million of which have been linked to Aadhaar
(out of the total of over 870 million Aadhaar-seeded bank
accounts in India today).#” Nearly $30 billion went to
more than 1.2 billion recipients under the Direct Benefit
Transfer scheme in 2017-18, up from $1.1 billion to about
108 million recipients four years earlier.®® The value of
transactions through Aadhaar-enabled micro-ATMs,
simple devices used by a field force to authenticate cash
transactions, grew 10-fold in one year, to more than

$3.5 billion in 2017-18.%°

The government’s decision in November 2016 to
withdraw 500- and 1,000-rupee currency notes
(worth approximately $7.50 and $15, respectively)
encouraged the acceptance of digital payments
around the country.'® The government also offered
incentives such as discounts for using digital products
to pay for fuel purchases and seasonal or monthly

rail tickets, as well as zero transaction fees on digital
payments to government departments and public-

89 Amazon announces a specialised network of 15 fulfilment centres to enhance AmazonNow delivery experience for customers, Amazon.in,
February 27, 2018; “Amazon India crosses 3-lakh sellers mark on its marketplace”, Economic Times, February 18, 2018; "Amazon claims
orders delivered to 97% pin codes in second leg of Great Indian Festival", Anirban Sen, livemint, October 21, 2016.

90 “Flipkart Global opens a world of opportunities to Indian sellers”, Flipkart Global Stories, August 24, 2017; Flipkart website, as of

May 17, 2018.

91 Akash Sinha, “Reliance Jio data plan tariffs: All you want to know”, Economic Times, September 2, 2016.
92 “Airtel cuts 4G price by up to 80 percent to check Reliance Jio effect”, Economic Times, August 29, 2017.
93 Indian telecom services performance indicators, Telecom Regulatory Authority of India, as of September 2016, and September 2018.

94 Indian telecom services performance indicators, Telecom Regulatory Authority of India, as of December 2013 and September 2018;
Ovum network traffic forecast 2015-20; Ovum total fixed broadband subscription and revenue forecast 2016-21, as of March 22, 2018.

95 State of Aadhaar report 2016-17, IDinsight, May 2017.

96 Aman Sharma, “Centre to pay out Rs 1 lakh crore via direct benefit transfer scheme in 2017-18", Economic Times, May 17, 2017.
97 Linking of Jan Dhan accounts with Aadhaar, as of September 2018, Ministry of Finance press release, December 29, 2017; MeitY, as of

February 28, 2018.
98 Direct Benefit Transfer website, as of April 19, 2018.
99 State of Aadhaar report 2017-18, IDinsight, May 2018.

100 Demonetisation to power 80% rise in digital payments, may hit Rs 1,800 crore in 2017-18, Times of India, November 4, 2017.
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sector undertakings, capping of monthly point-of-sale
equipment rentals paid by merchants at $1.50, and
withdrawal of customer charges on low-value cashless
payments. The number of digital payment transactions
grew to about 2.03 billion per month in 2017-2018, from
202 million per month in 2013-14; more than 2.03 billion
transactions, with a total value of more than $1.4 billion,
went through the UPI system monthly in 2017-18.1°!

The government’s UPI app, BHIM, has been downloaded
more than 33.2 million times since its launch in December
2016, signalling the large number of Indians who are
inching toward a less-cash economy (Exhibit 6).'%

Meanwhile, banks have conducted about 6.4 billion
Know Your Customer digital anti-money-laundering
checks under the eKYC programme in the last four years;
DigiLocker has registered close to 15.3 million users
since its launch in 2016, with more than 3.3 billion issued
documents and 20.5 million uploaded documents; and
more than 49 million electronic signatures.'®® The roll-out
of the Goods and Services Tax regime nationwide in
July 2017 was also a significant discontinuity — almost
10.3 million businesses have joined the GSTN platform
and are generating digital sales invoices as a resullt.'*

INDIA®S DIGITAL VISION

The strong digital foundation and
expanding reach of technology are
changing Indians' lives in many
tangible ways

The spread of digital services has brought real benefits in
terms of greater connectivity, convenience, choice, and
savings to millions of Indians from all walks of life.

In many parts of the country, a low-income consumer, if
he chooses to, can now open a bank account or apply
for aloan using eKYC without having to produce physical
documents or visit a distant bank branch. Consumers
can use financial services through a network of banking
correspondents using micro-ATMs and can receive

their wages electronically in their bank accounts without
losing money to middlemen. Poor rural homemakers can
receive cooking gas and food subsidies directly in their
bank accounts by proving their identity using Aadhaar.
Migrant workers have activated new mobile connections
in minutes rather than days using Aadhaar eKYGC; have
accessed personalised, local-language music, news, and
video content; have video chatted with family members;
and have remitted money to them at low cost. Shoppers
in Tier 2 and 3 cities have access to a wider range of
products at a lower cost. A senior citizen can visit the

101 Payment system indicators, Reserve Bank of India, Table 43, March 2015, September 2018; UPI product statistics, National Payments

Corporation of India, as of March 31, 2018.

102 BHIM analytics, National Payments Corporation of India, as of September 27, 2018.
103 Aadhaar dashboard, as of September 27, 2018; DigiLocker website, as of September 27, 2018; MeitY, as of March 31, 2018.
104 Role of GST in widening tax base, answer to Lok Sabha unstarred question no. 2405, March 9, 2018.
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EXHIBIT 6

Decisive actions by the government and the private sector have led to

discontinuous growth in digital adoption

Mobile phone subscriptions L T T

Mobile subscriptions, million Internet subscriptions, million

+2A.L 1,191
o *50 sas |

II

2011 2014 2018 2011

2 |

+293 560

a

2014 2018

Source: TRAI, as of December 31; 2018 figure is of September 2018 Source: TRAI, as of December 31; 2018 figure is of September 2018

Mobile data price Mobile data consumption

Price per GB of data, $ Average monthly mobile data consumption per

user, MB

12.45

93x 8,320

A

A

1/40
v 0.16 89 |
2013 2018 2014 2018
Source: Analysys Mason, TRAI Source: TRAI, as of December 31, 2014; TRAI, as of September 2018

People enrolled, million Million
+502 1,222 3x 328
A A
+620 720
A -
104
100
[
2011 2014 2018 2014 2018
Source: UIDAI Source: Pradhan Mantri Jan-Dhan Yojana website
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local CSC and avoid travelling long distances for services
such as Aadhaar enrolment, passport application or
renewal, obtaining a PAN card, banking, educational
services, and increasingly for medical consultations.
Microentrepreneurs and self-employed (or independent)
workers can link to organised, digitally enabled value
chains, such as cab-hailing apps, job marketplaces, and
e-commerce firms, giving them better income-earning
opportunities.

The wave of digital transformation has also empowered
women, a hitherto underserved segment, in many ways.
These include helping women find opportunities for
gainful employment, one of the key areas where they lag
behind their counterparts in peer countries.'® The BPO
industry in India employs some 3.1 million workers, about
30 percent of them women. A three-year awareness

INDIA'S DIGITAL VISION

programme in rural India on the opportunities in the BPO
industry enhanced women’s enrolment in BPO training
programmes and increased school enrolment among
young girls by 3 to 5 percent.!’ Likewise, 54,800 women
have become village-level entrepreneurs at CSCs,
providing digital services to the catchment population
(see Box 2, “Common Services Centres: An example

of women’s empowerment”).'” Technology is also
empowering women by enabling them to move into jobs
that were previously considered unconventional for them.
In 201516, the BabadJob portal saw a sevenfold increase
in demand from employers for female cab drivers and

a 153 percent increase in women’s applications for

driver jobs.'%®

Government-run Common Services Centres act as access points for digital delivery of services to the rural population,
which still has gaps in internet usage. A growing number of women are serving as village-level entrepreneurs providing

digital services throughout the country; some 54,800 village-level entrepreneurs, or VLEs, running Common Services

Centres are women.?

These women act as role models to other women and girls in their communities, thus broadening the spectrum of

empowerment. Ujjwala Sawant, a VLE from Pune, has encouraged other women in her community to join CSCs, forming

the Anand self-help group, which has 15 women members providing round-the-clock services to citizens. Another VLE,

Manijeet Kaur from Jind in Haryana, has established Muskan, an organisation at her CSC that works to educate girls and

spread digital literacy.

Snehlata Devi from Alwar has trained her block of the Banjara community in financial digital literacy. Under the Digi Dhan

Abhiyaan, she has made her block fully literate in digital finance.

1 Digital India: Empowering Women, Common Services Centre scheme, MeitY, April 2018.

2  Women village level entrepreneurs (VLES) are the change agents of digitally empowered rural India women. VLEs will be doubled from
47 thousand to one lakh across India: Shri Ravi Shankar Prasad, Ministry of Electronics and IT press release, March 8, 2018.

105 The power of parity: How advancing women's equality can add $12 trillion to global growth, McKinsey Global Institute, September 2015.
106 Degepak Mishra et al, World Bank. 2016. World Development Report 2016: Digital Dividends. Washington,DC: World Bank.

107 MeitY, as of April 2018.

108 "More women taking up odd jobs; opt to be cab drivers, guards", The Economic Times, June 5, 2016.
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2. New index reveals India’s

digital leap

Key Highlights

01

India’s position is assessed using
a three-part framework of digital
foundation, digital reach, and
digital value

02

India is the second-fastest
digitising country among a group
of 17 mature and emerging digital
economies globally

03

On a cross-country basis, Indiais a
leader in a few foundation elements
but has scope to grow on many
aspects of reach and value

04

Affluent states lead in digitisation,
but lower-income states are
catching up, bridging the digital
divide

05

India to have more than 900 million
internet subscribers by 2025

India has performed well over the last few years on
multiple aspects of digitisation through a combination

of government action and business innovation and
investment, and the impact is being felt in all aspects of
life for an ever-increasing number of Indians. However,
the country is still in the midst of its digital transformation
— indeed, it is in the liftoff phase — and has a long way to
go in terms of its realising the full potential of digitisation.

To assess how far India has travelled, this chapter
compares the country’s digital evolution with those of
other countries and assesses digital adoption across
states within India. On the Country Digital Index, India’s
overall score is below those of mature and emerging
digital economies such as China, South Africa, Sweden,
and the United States, but it shows the second-highest
digital growth momentum over the past four years.

The gap between India’s overall digital adoption and that
of other countries can be explained by disparities within
India. The degree of digital adoption within the country

is uneven, with some states and union territories having
moved much faster and further than others. To assess
the levels of digital adoption within India, this study
examined the penetration of internet and digital access
to the unserved population through the CSC network at
the state level. Overall, states show significant variation in
performance along each indicator, although low-adoption
states show signs of rapid leapfrogging.

India’s position is assessed using
athree-part framework of digital
foundation, reach, and value

To take stock of the extent of India’s digital transformation
in a global context, the Country Digital Index compares
the entire country’s position relative to other emerging
and mature digital economies. This index is constructed
to reflect three pillars of a digital economy (Exhibit 7):

= Digital foundation. The availability of digital
infrastructure and platforms in the country
(for example, spectrum availability, internet download
speed, internet affordability, and e-government
platforms and services offered).
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EXHIBIT 7

Country Digital Adoption Index takes a 360-degree view of digital adoption

Country Digital

Adoption Index

\\l* DIGITAL ({:\@\. DIGITAL %(1)8}) DIGITAL

= & FOUNDATION jv\j' REACH 1010 £ VALUE

/"\ The availability of The penetration of The adoption of
digital infrastructure digital devices, data, various digital
and platforms and content use cases

Analysis of data of 30 indicators across 17 countries for 2014 to 2017
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= Digital reach. The actual penetration or ownership
and use of digital devices and services among
the population (for example, the size of the mobile
and internet user base, availability of local-content
websites, and data consumption per user).

= Digital value. The actual usage of various digital
applications (for example, utilisation levels of use
cases across e government services, digital media,
e-commerce, and digital payments).

On across-country basis, Indiais a
leaderin a few foundation elements
but has scope to grow on many aspects
of reach and value

The Country Digital Adoption Index measures digital
adoption along 30 metrics across the three pillars. It
compares India with a cross-section of countries that
includes the largest advanced economies in the world;
those that are smaller in economic size but are clear
digital leaders; and the BRICS countries, representing
emerging economies that are developing digital
capabilities rapidly and gaining leadership positions.'*®
The 17 countries considered in the comparison set are
Australia, Brazil, Canada, China, France, Germany, India,
Indonesia, Italy, Japan, Russia, Singapore, South Africa,
South Korea, Sweden, the United Kingdom, and the
United States.

INDIA®S DIGITAL VISION

India’s overall score in 2017 in Country Digital Index was
32 on a scale of 0 to 100, where 100 represents the
highest theoretical value (computed as the combined
value of individual scores on each of the 30 metrics).

India falls into the medium range of digital index scores.!®
The mature digital economies of South Korea and
Sweden are digital leaders, with scores above 70 (South
Korea has the highest score, 75), and the countries like
Australia, Canada, Germany, Japan, Russia, Singapore,
the United Kingdom, and the United States are in the very
high range, with scores ranging from 60 to 70. Next come
Brazil, China, Russia, France, Italy, and South Africa in the
high range, with scores ranging from 40 to 60.

The Country Digital Adoption Index and its individual
pillars are strongly correlated with GDP per capita;
however, India’s overall digital score has risen sharply in
the last three years, with a trajectory much steeper than
that suggested by the rate of growth of per capita income
(Exhibit 8).

India’s overall score masks significant variation across
the three pillars and individual metrics (Exhibit 9).

India holds a position of relative leadership on some
metrics in the digital foundation pillar. For example,

the World Bank’s Digital Adoption Index gives India a
relative score of 100 on digital identification, relative to
58 for China and 35 for the United States.!"" The digital
identification score is based on aspects such as
biometric functionality and digital signature. India is also
among the leaders on 4G availability on mobile phones,

109 The BRICS countries are Brazil, Russia, India, China, and South Africa.

110 For the overall digital score, “very high” indicates index values between 60 and 100, “high” indicates values between 40 and 60, “medium”
indicates values between 20 and 40, and “low” indicates values between 0 and 20.

111 Digital adoption index: Measuring the global spread of digital technologies, World Bank, 2016.
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EXHIBIT 8

Country Digital Adoption Index B Digital Leader (70+) ¢ High (40-60) ® |ow (0-20)
Score, 2017 ®  Very High (60-70) Medium (20—40)
100
90 f
80 South Korea
= B Sweden
70 | UK Canada aAustralia
. N mUSA =
mRussia Japan® o Germany Singapore
60T ¢ ¢France
Brazil Italy
50 f .
¢ China
40 | Indonesia =® South Africa
30 | India (2017)
20
® |ndia (2014)
10
0 1 1 1 1 1 1 1 1 1
0 10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 90,000 100,000
GDP per capita, PPP
$,2017-18

SOURCE: Ovum; Open Signal; Akamai State of the Internet Report Q1 2014, Q1 2017; International Telecommunication Union; Analysys Mason;
UN e-Government Survey; Digital Adoption Index, World Bank; Strategy Analytics; We Are Social; Euromonitor International Consumer
Finance and Retailing 2017 Editions

with about 88 percent of the network covered (up from broadband internet penetration, which measures how

50 percent in 2013-14)."2 India is also among the leaders much of a country’s population has access to high-speed

on government online services, another key aspect ofthe ~ mobile connectivity (the figure is 38.7 percent in India,

digital foundation, with a score of 74 for 2017.1® compared with 80.7 percent for China and 78.9 percent
for Indonesia)."* Similarly, India can travel a significant

On many other metrics, particularly those of digital reach distance in appropriating value from digital adoption.

and digital value, India needs to move from the lower end For example, consumers in India make 7.6 cashless

of the spectrum to at least the median level compared consumer transactions per year on average, compared
with other countries. Chief among these is mobile with 803 per person in Singapore.s

112 The state of LTE (February 2018), Open Signal, February 2018.

113 United Nations e-government survey 2016, Department of Economic and Social Affairs, United Nations, July 2016.
114 Analysys Mason, as of March 21, 2018.

115 Financial cards and payments 2016 country reports, Euromonitor International, as of March 29, 2018.
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EXHIBIT 9

India's position relative to 16 other countries in metrics used to calculate Country
Digital Adoption Index

Normalised value for latest Absolute value for latest available

® India ® Othercountries available data point' data point'
Metric’ Scale of 0-100 Best-perfoming country India
Allocated spectrum below 1 GHz per person per sq
km, 2014 and 2017 @e Ll © 58.3 MHz 0.3
Allocated spectrum above 1 GHz per person per sq
km, 2014 and 2017 @ne o000 o ©221.3 MHz 0.9
4G availability, 2015 and 2017 ® 00 00 eo@m 100% 86.3%
Average mobile download speed, 2014 and 2017 ® o amem» 00 ® @ 26.0 Mbps 4.9
c
<) . . . .
E Izné?gngggnza(;1lréternet bandwidth per internet user, ® oo 00 ° © 960 Kbps 16
§ é(\)/?;age fixed-line download speed, 2014 and Gnoe omoo o © 28.6 Mbps 6.5
L
=1 Number of public Wi-Fi hotspots per 100,000
i=) people, 2014 and 2016 \— b bt e 2
[=) " .
é(‘)’%agﬁ gg<1a7per GB of mobile data, e o o o ® @wewe | 0.07% of GNI per capita 0.37%
é(\)/?zaggdﬁ;gﬁi?broadband subscription charge, ¢ O ® ®o e @mw» o 0.1% of GNI per capita 0.45%
Government Online Service Index,
2013-14 to 2016 and 20172 ® ¢ & ommi00% 74%
2D(i)g1i%aal identity program assessment, s o000 © ® ©0100% 100%
Number of smartphones per 100 people,
2013 and 2017 ® © eoo ®mee 00958 222
Number of basic phones per 100 people,
2013 and 2017 © OO 608 ©® 00 O 0499 34.8
gn&bglzﬁgg%?gubscriptions per 100 people, @oco@m @6 1617 87.0
Mobile internet subscriptions (2G, 3G, 4G, or 5G)
§ per 100 people, 2013 and 20%7 * L0 e 80.9
=" Mobile broadband subscriptions (3G, 4G, or 5G)
=1 per 100 people, 2013 and 2017 ® Sootemm & 1444 38.7
=) Average mobile data consumption per user per
=1 month, 2013 and 2017 ofooo o oo ORBEE 1.0
Fixed broadband subscriptions per 100 people,
Average fixed-line data consumption per user per
month, 2014 and 2017 0 LX) (O L edes ey
ygg“lzbg{?of app downloads (Android and iOS), 2014 ° ® @m® 00 81.7 per smartphone 45.7
E-Participation Index, 2014 and 20174 o o e ® ®» 100% 76%
% of users using WhatsApp, Wechat, or other
popular instant-messaging app, 2014 and 2017 ® momem o 073% 28%
;/B?;users engaged in social media, 2014 and e o e ®ossw ® 55% 19%
Average time spent on social media sites per user
| per week, 2014 and 2017 o ©0 0080 ¢ © ® ¢ 25.6 hours 17.0
= % of users engaged in online purchases/
" e-commerce, 20%4 and 20175 R 26%
©
:=4 E-commerce as a % of total retail, 2015 and 2017 eooc0oam o o o0 020 5
o % - - - -
% of users searching for product information online
before purchase, 2014 and 2017° ® ™ oo wmeoem iy 30%
éal%agﬁdd%z; gsage for music per user per month, ® e ome o®e® ©13GB 27.5 MB
Average data usage for video (TV, movie, clips)
per user per month, 2013 and 2016 oo o o0 O 0O $59.2GB 3354 MB
Number of cashless consumer transactions per
person, 2013 and 2016 pom o ®ew ¢ 802.7 7.6
1 Based on harmonised dataset as of May 2018. 4 A supplement to the UN E-Government Survey that gauges how well governments
2 A World Bank ranking of the quality of governments’ online services. use digital technology to increase political participation by their citizens.
3 Government indicator of the World Bank's Digital Adoption Index. 5 Based on survey on internet users aged 16—64 years.

SOURCE: Ovum; Open Signal; Akamai State of the Internet Report Q1 2014, Q1 2017; International Telecommunication Union; Analysys Mason;
UN e-Government Survey; Digital Adoption Index, World Bank; Strategy Analytics; We Are Social; Euromonitor International Consumer Finance and
Retailing 2017 Editions
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Indiais in a “lift-off” phase with one of
the highest rates of growth on several
dimensions

As stated above, at 90 percent growth in the Country
Digital Adoption Index from 2014 to 2017, India had the
second-fastest momentum on digital adoption among the
group of 17 countries considered, just behind Indonesia
at 99 percent during the same time (Exhibit 10).""® India’s
rate of growth is high across all three pillars of the digital
index, but greatest on the digital foundation pillar, on
which progress on the digital identity programme has
more than doubled since 2014. Further, India has more
almost quadrupled its average fixed-line download
speed." It has also reduced the price of one gigabyte

of mobile data significantly, cutting it from 9.8 percent

of per capita monthly gross national income in 2013 to
0.1 percent in September 2018."" Yet India’s growth
momentum on digital adoption could be viewed in the
context of alow base. Going forward, it is imperative to
maintain this trajectory and improve on it where possible.

Affluent states lead in digitisation, but
lower-income states are catching up

The degree of digital adoption within India is uneven,
with some states and union territories having moved
ahead faster than others. To assess the pace of digital
adoption within India, growth in penetration of internet

subscriptions and the penetration of digital access to

underserved populations through the CSC network at the
state level was examined. Overall, states show significant
variation in performance on the two indicators (Exhibit 11).

Digital penetration and GDP per capita or affluence

are strongly correlated. States in the top third of

GDP per capita levels, such as Punjab, Kerela and
Himachal Pradesh, together with the small, highly
urbanised states and union territories of Chandigarh,
Delhi and Goa have the highest internet penetration,
ranging between 28 percent in Uttarakhand to more than
170 percent in Delhi. Similarly, states in the bottom third
of GDP per capita, such as Bihar, Jharkhand, Odisha,
and Uttar Pradesh, are among states with the lowest
penetration rates, for example 22 percent in Bihar and

22 percent in Jharkhand. State-level analysis reveals that
all states have grown their internet subscriber basis by a
minimum of 12 percent annually between 2014 and 2018,
while states with relatively lower internet penetration rates
to begin with, such as Uttar Pradesh, Madhya Pradesh,
and Bihar, have grown their subscriber base distinctly
faster, at 24 to 26 percent over the same period. Of the
293 million new Internet subscribers added nationwide
over the last four years, Uttar Pradesh alone accounted
for 36 million, with Assam, Odisha, West Bengal, and
Bihar adding another 47 million (Exhibit 11).

Assisted access to digital services through networks
like CSCs plays a key role in ensuring that Digital

116 Interms of the rate of growth of the digital score, “high” represents a rate of growth of above 50 percent over the three-year period,
“medium” is between 25 and 50 percent, and “low” is below 25 percent.
117 Akamai state of the Internet report, Akamai Technologies, Q1 2014 and Q1 2017.

118 Analysys Mason, January 09, 2019.
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ExHIBIT 10

India, coming off a low base, is the second-fastest digital adopter among 17 major
digital economies

Country Digital Adoption Index’ Growth in Country Digital Adoption Index
Score (0-100), 2017 % growth, 2014 to 2017

South Korea _ 75 Indonesia _ 99
United Kingdom _ 67 China - 45
Singapore _ 67 Russia - 44

United States _ 66 Germany - 44
Australia _ 66 Japan - 43

Canada _ 65 Italy - 36

Russia _ 64 South Africa - 35

Japan _ 64 France - 35

Germany _ 61 South Korea - 31

France _ 58 United Kingdom - 30

Italy _ 57 Brazil - 30

Brazil _ 50 United States - 30

Indonesia _ 40 Canada - 25

South Africa - 40 Australia - 25

India - 32 — Singapore - 24

1 MGI's Country Digital Adoption Index represents the level of adoption of digital applications by individuals, businesses, and governments across 17 major digital
economies. The holistic framework is estimated based on 30 metrics divided between three pillars: digital foundation (eg, spectrum availability, download speed),
digital reach (eg, size of mobile and internet user bases, data consumption per user), and digital value (eg, utilization levels of use cases in digital payments or e-
commerce). Principal component analysis was conducted to estimate the relative importance of the three pillars: 0.37 for digital foundation, 0.33 for digital reach
and 0.30 for digital value. Within each pillar, each element is assigned equal value, with indicators normalized into a standard scale of 0—100 (0 indicating lowest
possible value). A simple average of the normalized values was then used to calculate the index.

SOURCE: Akamai State of the Internet Report Q1 2014, Q1 2017; Analysys Mason; Euromonitor International consumer finance and retailing overviews,
2017 editions; International Telecommunication Union; UN e-Government Survey; Strategy Analytics; Open Signal; Ovum; We Are Social;
Digital Adoption Index, World Bank
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EXHIBIT 11
The digital divide between the “haves” and “have-nots” is being bridged

Per capita GDP is less than India’s

Growth in internet subscriptions, top 10 bigger states’ CSC penetration, top 10 states?

Growth
December 2013 and September 2018, % Million 2018, %
Andhra Pradesh _ 166% 19.2 West Bengal 259%
Chhattisgarh 156% 57 Manipur 202%
Madhya Pradesh 156% 15.9 Bihar 170%
Jharkhand 142% 4.7 Jharkhand 154%
Uttar Pradesh 135% 36.1 Kerala - 146%
Bihar 134% 14.1 Odisha 98%
Haryana - 129% 7.7 Rajasthan 98%
Uttarakhand - 129% 1.7 Assam 96%
Odisha 126% 7.4 Haryana - 93%
Rajasthan 123% 17.7 Chhattisgarh 82%

1 Population more than 10 million.
2 Coverage at gram panchayat level, as of April 2018; calculated as number of functional CSCs at gram panchayats divided by number of gram
panchayats.

SOURCE: TRAI Performance Indicator Report, December 2014 and September 2018
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India improves the quality of life in India’s countryside.
The percentage of gram panchayats covered by CSCs
could be used as a proxy to understand the ease with
which rural residents can access digital services.

Here again, of the five states with the most CSCs in gram
panchayats, four of them — West Bengal, Manipur, Bihar
and Jharkhand — have below-average per capita GDP.
Yet, on average they have more than 1.5 CSC per gram
panchayat.'®

Realising the potential of digitisation to create economic
value and improve quality of life hinges on the ubiquitous
availability of high-speed, affordable, and reliable internet
connectivity. India, with 560 million internet subscriptions,
has the second-largest subscription base in the world."2°
Smartphone penetration has been increasing at a rapid
pace, from 5.5 percent in 2014 to 26.2 percent in 2018."2!

Globally, internet use and smartphone penetration

tend to be strongly correlated. For instance, across

a set of 17 countries, a correlation of 0.83 between

the two measures was observed. In India, the rise in
smartphone penetration will be aided by shifting income
distribution, as a large number of households move

INDIA'S DIGITAL VISION

from the “strugglers” income segment to become
“aspirers” and “consumers”.’?? According to a report

by McKinsey & Company, India could gain 67 million
aspiring and consuming households between 2017 and
2025.28 This would improve smartphone affordability
significantly, helping drive its adoption. The experience
of more digitally mature economies suggests that as
smartphones become affordable, their penetration

rises steeply, until it stabilises at about 75 percent of
overall mobile subscribers. Currently, there are about
350 million smartphone devices in India. Assuming that
the Indian market follows the global S-curve, propelled
by improved affordability, smartphone share could

reach the 75 percent threshold by 2022, making India

a market with approximately 700 million smartphones

in that year, rising to about 850 million by 2025. On this
basis, internet penetration could reach 890 million to 930
million by 2025, or an internet penetration rate of 65 to 68
percent. This compares well with China’s current internet
penetration rate (53 percent in 2017) but still trails that of
the United States (88 percent).'?

119 National monthly progress report, Common Services Centre scheme, April 2018.
120 Indian telecom services performance indicators, Telecom Regulatory Authority of India, June 2014, and September 2018; Digital in 2018:

Southern Asia, Eastern Asia, We Are Social, January 2018.

121 Strategy Analytics, December 2018; World Bank, as of March 21, 2017.

122 Household classification based on annual disposable income. “Consumers” are households whose annual income is INR485,000 to
INR1,700,000 ($7,250 to $25,300), “aspirers” fall between INR180,000 and INR485,000 ($2,700 and $7,250), and “strugglers” are

households with annual income of less than INR180,000.

1283 India’s economic geography in 2025: States, clusters, and cities, McKinsey & Company, October 2014.
124 “Digital in 2018: Eastern Asia, Northern America”, We Are Social, January 2018.
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3. Thirty digital themes can help

transform India

Key Highlights

01

Themes to build digital
infrastructure and software
capabilities

02

Themes to create e-governance
of the future

03

Themes to boost education and
healthcare access and quality in
the economy

04

Themes to build new digital
ecosystems to unlock value
in energy, financial services
and agriculture

05

Themes to encourage Make in
India and Jolbs and skills for all

For the next phase of India’s digital evolution, the
government intends to build a future-ready foundation
of technology infrastructure and capabilities, extend
ubiquitous and affordable digital access to all Indians,
and enable new digital ecosystems and digitally
transformed business models to solve many of the
country’s economic and social problems. Achieving
this vision would mean that India could unlock sizable
economic value for its enterprises and workers, and
become a digital leader in the world by capturing a
greater share of rapidly growing global digital flows, act
as a magnet for investment in technology sectors, and
establish itself as a factory for digital product and service
innovation to serve the world (Exhibit 12).

Thevision is translated into 30 specific
digital themes, aligned to india’s
national priorities

To make the vision tangible, specific, and actionable,

we identified 30 digital themes across nine areas of
national importance (Exhibit 13). We chose these themes
after reviewing national challenges and aspirations in
nine important areas that straddle the whole economy.
We took into account vital components of a strong digital
economy based on global examples, and then identified
digital applications and business models that seem

to be successful or promising within India and can be
scaled up to achieve sizable impact at a national level by
2025. Each digital theme has the potential to raise India’s
productivity, unlock efficiency, remove barriers to growth,
and improve the quality of life for millions of Indians.

These digital themes are not futuristic or improbable.
Many are already at various stages of experimentation,
pilot programmes, or getting ready for full scale
implementation by the private sector and government,
providing promising models that can be expanded to
achieve national impact within the next five to eight
years. Yet scaling up these pilots and initiatives is by

no means an automatic or trivial process. The country
will need to systematically address implementation
barriers for all initiatives. Furthermore, local contexts
across India vary greatly (for example, different states
and regions are at different stages of development, have
different economic and social priorities, possess varying
financial capacities and resource endowments, and
must contend with diversity even in terms of language,

MINISTRY OF ELECTRONICS & INFORMATION TECHNOLOGY, GOVERNMENT OF INDIA

67




INDIA'S TRILLION-DOLLAR DIGITAL OPPORTUNITY

EXHIBIT 12

Aspiration for Digital India

I DIGITAL FOUNDATION

A strong national digital foundation ...

Universal coverage of digital identity, authentication, and consent
framework

World-class environment for cybersecurity and data protection

Digitised data assimilated from open APl framework with utilities
developed using deep analytics and real-time visualisation

Largest global base of skilled workers in new digital and emerging
technologies

4' DIGITAL REACH

.. to connect unserved and underserved people ...

Affordable, high-speed internet to every household through fibre and
5G with more than 1 billion internet users and two-way data speed of
20 Mbps

Strong local-language content
Universal digital literacy

.. and solve problems

Dematerialised, digitised, disintermediated processes to empower
consumers and businesses in

G2B and G2C interactions
Land and property markets

Financial and credit markets

Skill and job markets

New digital platforms and delivery models in agriculture, education,
transportation, and other services

4' DIGITAL VALUE

Creating a $1 trillion digital economy...

Digital and data-backed innovation to boost productivity in
manufacturing, agriculture, and services sectors

Vibrant IT-BPM, telecom, e-commerce, and electronics sectors
Explosion of new digital startups

More workers in the formalised, digitised sector via tech platforms and
value chains

.. and India to emerge as the “digital factory” for the world

SOURCE: Ministry of Electronics and Information Technology, Government of India

Global leader in digital identity and public digital platforms,
and data utilities

Hub of innovation in fintech, edutech, healthtech, agritech,
and other areas of technology innovation

A data analytics engine for the world
Global supplier of digitally skilled workers
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ExHIBIT 13

Thirty digital themes will pave the way to Digital India 2025

A 21st-century IT infrastructure and software capabilities

1 Avibrant IT/BPM industry with significant reskilling of its workforce in digital technologies of the future

2 State-of-the-art cybersecurity, robust laws and policies for secure and safe collection, and storage of
personal data

3 Real-time data visualisation and deep analytics to track national projects and provide open data
platforms for innovation

DIGITAL FOUNDATION

4 Ubiquitous coverage of broad-based, affordable, high-speed internet connectivity through a combination
of fibre to the home (FTTH) and wireless technology

DIGITAL
REACH

C Healthcare for all

11 Universal electronic health record for every Indian capturing and making available clinical encounters,
to achieve a rapid, accurate, and affordable healthcare value chain (across drug discovery, diagnostics,
delivery, and financing)

12 Tech-enabled health delivery with e-health centres, tele-consultation, tele-diagnostics, analytics-based
protocols, remote monitoring, feedback to patients and caregivers

13 Universal health insurance platform for rapid, mass, low-cost customer onboarding, provider, and claims
interface for national health protection schemes

D Quality education for the future

14 Integrated digital education platform with customisable local-language content created as an open
societal platform for teachers, learners, education providers, and all stakeholders

15 Digital content delivery and learning in schools and higher education institutes through online lessons,
video, simulations, continuous assessment, and adaptive learning systems, supported by trained
teachers

w
=}
I
S
-
<
E
14
=

E Energy for all

16  Digitally enabled power access to every household while improving the financial condition of DISCOMs

17  Grid automation and optimisation using digital technologies to integrate renewable energy sources and
improve grid reliability

F Next-generation financial services

18 Digital payment solutions across the full spectrum of government, business, and consumer payments in
all states of India to transition to a less-cash economy

19  Flow-based lending and advanced credit underwriting for MSMEs using GSTN and other data for pricing
and credit risk management
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B E-governance of the future

5 Government e-Marketplace adopted by all government departments/agencies, with comprehensive coverage of
buyers, sellers, and service providers, and end-to-end digital enablement from tendering to payment and
fulfilment

6 Digital Land 2.0 to accelerate property market transactions enabled by record verification and interoperable
platform for all land record—related documents

7 National document and data exchange (using digital locker) to facilitate exchange of documents/data and enable
straight-through verification/compliance for multiple individual and business needs (e.g., eKYC, employment, and
utilities)

8 Digital technologies to improve urban e-governance for local bodies and satisfied citizens to address challenges
of congestion, security, and utility management

9 Comprehensive Direct Benefit Transfers to eliminate losses and inefficiencies in disbursement of benefits and
subsidies across wages, food, fertiliser, cooking gas, power, and other areas

10 Profitable digital service provider ecosystem (CSC in every gram panchayat) by expanding range and volume of
G2C and B2C goods/services delivered (e.g., e-commerce, insurance, education, health, and agriculture)

‘

Doubling farmers’ income

20 Digital financing and insurance payouts (credit, insurance, payments, risk management) using data from digitised
land records, crop-cutting experiments, satellite images, fertiliser DBT, digital sales, and sensors

21 Precision agriculture know-how sharing through multiple channels based on multiple existing and new data
sources (soil health cards, weather data, farm/tractor-based sensors)

22 Online agricultural marketplaces leveraging wholesale markets and buyer-seller platforms, providing farmers and
traders with timely information on local prices, e-warehousing receipts, and transaction guarantee through direct
and e-enabled channels

H Make in digital India, make for India, make for the world

23 End-to-end digital supply chain, e-enabled trade and ecommerce across manufacturers, SME vendors, and
wholesale/retail trade, with transition to GSTN, online inventory management, and growth of ecommerce

25 Integrated logistics platform to fully integrate and share information on transportation of physical goods

24  Efficient transportation through digital platforms for passenger transportation such as cab-hailing, and similar
sharing-economy applications

26 loT-based advanced analytics and automation to improve manufacturing processes with plant availability, yield,
and throughput, and save costs through asset management

27 Boost electronics manufacturing and exports from India by facilitating financing, investment in R&D, and building
best-in-class infrastructure

Jobs and skills for the future

28 Building skills with updated curriculum (across multiple use cases such as remote ops and advanced analytics)
rolled out in all colleges and ITls in partnership with industry, leveraging digital technology (MOOCs and AR/VR)

29 Online talent marketplaces to provide employers, job seekers, and skills trainers with an array of content,
job market information, and supply and demand matching platforms for a variety of occupations

30 Digitally enabled jobs through investment in the next wave of BPO in small towns and semi-urban India, the
sharing economy, on-demand workers, and new digital value chains in healthcare, agriculture, and other services

SOURCE: Public and private-sector consultations
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a major factor in the adoption of technology). As a result,
a flexible and locally tailored approach is advisable, to
accommodate variation in the nature and types of digital
applications across the country.

The initiatives stem from nine important national areas
for India, and within them, 30 digital themes that can
help accelerate progress toward achieving significant
progress in each of these critical areas. In this chapter,
we provide an overview of all 30 themes. In the next
chapter, we outline the potential economic value —
about $1 trillion, given certain assumptions — that
could be created by achieving the potential of these
themes (by 2025) and their implications for jobs. Finally,
in Section 2 of the report, we provide more details on
each of the 30 themes, including an outline of promising
current initiatives, the prerequisites needed to achieve
widespread adoption, and what could be done to
improve the chances of scaling them up and realising
their maximum value by 2025.

The first 11 themes pertain to strengthening India’s digital
foundation and reach by creating technology, telecom
infrastructure, and software capabilities for the future,
and by bolstering digital capabilities in government.

A strong and vibrant technology and telecom sector is
a critical foundation for an emerging digital economy.
Four themes will be important to achieve this:

Theme 1: An IT-BPM industry equipped for digital
technologies of the future.

India’s information technology and business process
management (IT-BPM) services industry has played a key
role in the nation’s economic growth, and its continued
vibrancy is pivotal to achieving the country’s digital
economy aspirations for 2025. Technology spending

is already about 40 percent of the total investment of

enterprises in leading economies such as the United
States, and global enterprise spending on technology
and business services is likely to reach $4 trillion by
2025."%% As much as 60 percent of future spending

is likely to be on new digital technologies such as
analytics, automation and artificial intelligence, cloud,
cybersecurity, mobile, and social media, at the expense
of spending on legacy systems.'?®

Around the world, digital upstarts in many industries
have gained 15 to 20 percent of the market from
incumbents, and in such an environment, businesses
tend to prioritise the objectives of growth and business
model transformation over those of cost reduction.
The predominant digitisation objectives of the most
senior corporate executives globally are to acquire more
customers and to meet their rapidly rising demand for
convenience, simplicity, and value added services.'?
In response to these changing needs, new categories
of digital specialist firms are emerging in the Indian
IT-BPM landscape — for example, EPAM Systems,

an automation specialist, and ProKarma, which
specialises in the digital transformation of customer
experiences and design.

Globally, governments and companies invested $170
billion in data centre infrastructure in 2015.28 This was
driven mainly by the United States and Singapore, with
India accounting for 1.3 percent of the total. With the
right policies for data governance, data encryption,

cloud adoption, and data privacy, India could persuade
domestic as well as global investors to set up data
centres in India. The country has an abundance of talent
that has helped it grow in the IT-BPM sector. Workers can
be retrained and redeployed for data centres, and new
employees trained in analytics and cloud computing can
help data centres to flourish. Consequently, there is a
shift in the IT-BPM industry paradigm, from being a purely
cost-reducing lever to more of an exercise in protecting
and increasing market share in the wake of the broader
digitisati<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>