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EXECUTIVE SUMMARY
Digital inclusion implies that individuals and
communities can access and adopt technology
to improve their socio-economic status. India,
like most emerging markets, has benefitted
immensely from the diffusion of Information and
Communication Technology (ICT) diffusion. In
rural areas, communication services can often
compensate for other infrastructural deficits,
catalysing growth. However, market failures in
rural areas, magnified by poor connectivity and
lack of digitalization, demand policy intervention.
Following customary global practice, the Indian
government, has made universal broadband
a priority objective. Bharat Net and the Prime
Minister’s Wi-Fi Access Network Interface (PMWANI) programs directly focus on provision of
network infrastructure while schemes and Mission
Mode Projects under Digital India, including
Common Service Centres (CSC), Digital Villages
and the Pradhan Mantri Gramin Digital Saksharta
Abhiyan (PMGDisha) work towards digital adoption
and application. Despite these policy efforts, albeit
improving, digital inclusion continues to remain a
distant reality for most parts of rural India.
There have been several attempts to define digital
inclusion precisely. A commonly used and accepted

definition is about working with communities to
address issues of opportunity, access, knowledge
and skill in relation to using technology, and in
particular, the internet. As a corollary, digital
exclusion is where a section of the population have
unequal access and capacity to use Information
and Communications Technologies (ICT) that are
essential to fully participate in society (Schejter,
2015) Although, aspects of empowerment and
participation are given importance in understanding
digital inclusion, the measurement tends to focus
on access and use, as the main determinants.
For this study, we adapt the framework used by
the Information Policy and Access Centre at the
University of Maryland. We provide measures of
Access, Adoption and Application to evaluate digital
inclusion across rural areas of different states and
union territories (UTs) in India. We depict the three
categories as individual yet interdependent growth
gears, which are equally important in helping build
digitally inclusive societies. The parameters under
each category focus on rural communities in India.
(Refer Figure ES1 below).
To measure state-wise digital inclusion, we collect
data on fifteen different indicators divided across
Access, Adoption and Application categories.

Figure ES 1: Framework for Measuring Digital Inclusion in Rural Areas

Source: Adapted from https://digitalinclusion.umd.edu/content/what-digital-inclusion
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(Refer Figure ES 2 below). A relative comparison
of indicators finds that the states and UTs of
Chandigarh, Haryana, Goa, Dadra and Nagar Haveli
and Daman and Diu, Tamil Nadu, Maharashtra,
Puducherry, Kerala and Gujarat exhibit relatively
better outcomes for digitalisation of rural areas,
while Arunachal Pradesh, Meghalaya, Nagaland
and Andaman & Nicobar Islands and Manipur
are among the laggards. The proportion of rural
population in a state/UT and the total area of rural
inhabitation can explain some of the differences
in the outcomes of digital inclusion indicators in
rural areas. The results also correlate well with the
general economic prosperity of states and their
level of development. States with higher per capita
income and better infrastructure have relatively
higher levels of ICT penetration in rural areas.
In absolute terms, most states and UTs have
poor broadband connectivity to public schools,
although CSC connections to Gram Panchayats
(GPs) are relatively better. Other indicators such as
percentage of GPs with an installed Wi-Fi hotspot,
performance of the Prime Minister’s Gramin Digital
Saksharta Abhiyan (PMGDISHA), percentage
of broadband connected public hospitals, etc.
demonstrate high degrees of variation across
states/UTs. The assessment of secondary data
clearly establishes that while progress has been
made in a few areas and across a few states,
building comprehensive digital societies for rural
India will need much more than announcement and
initiation of policies and programs by the Central
government. In other words, policies must be
complemented by efficient implementation as well
as multistakeholder engagement including of the
private sector.
The differences in digital inclusion outcomes for
states and UTs can be explained by the adoption
and implementation of policies both at the Centre
and state government levels. The case studies for
Assam, Haryana, Jharkhand, Maharashtra, Madhya
Pradesh, Tamil Nadu and West Bengal illustrate
how states have adopted different approaches in
implementing policies for acceleration of network
infrastructure, digital services and digital literacy.
The first phase of Bharat Net saw no involvement
from states; however, in Phase-II, the approaches
varied from no involvement by the state to being
completely state-led. States like Maharashtra have
designed and implemented a network that is state
of the art, the efficiency and longevity of which, is
much higher than the average quality of Bharat Net
in India. In general, we find that state involvement
has greatly benefitted the outcomes of Bharat Net
and that in the long run a decentralised approach
might work more effectively. Some states like
Tamil Nadu have progressed without any Central

government support. However, centre and state
co-ordination will become increasingly important
to build a cohesive network across the country that
interconnects across states seamlessly.
In addition to fixed line networks, the government
must explore the use of other complementary
technologies to improve network infrastructure.
The options include satellite broadband, especially,
Low Earth Orbit (LEO) satellites, that are relatively
less expensive and do not require high signal
strength, given their proximity to earth. Another
alternate technology is Free Space Optical
Communications (FSOC), a line-of-sight technology
which is found to be useful in complementing
the traditional microwave and fiber networks in
challenging areas, accompanied by high reliability
and capacity of backhaul networks.
With respect to adoption, several states have
designed and implemented e-governance services
that are suited to meet the needs of their citizens.
The Central government’s CSC program has above
average coverage in most states. However, with
increased collaboration in funding, technology
support and ground level implementation, the
outcomes of digital adoption can be further
improved through the CSC scheme. As with
infrastructure, private sector collaborations also
enhance the quality, scalability and viability of
digital applications and services in rural areas.
Most private sector interventions work with local
communities to provide infrastructure, office
facilities and literacy support. Private sector
interventions in rural areas are generally non-profit
seeking and often collaborate with the existing CSC
set up in a village to accelerate adoption.
Involving private sector creates room for efficiency
as well as adoption of cutting-edge technology. This
is clearly visible in the states of Maharashtra and
Telangana, where Sterlite Technology has not only
partnered with the state government to lay fibre;
but has also initiated a digital adoption program
named STL Garv, currently in its pilot stage, to
install kiosks or digital access points which are
equipped with various devices such as computers,
fingerprint sensors, agricultural sensors, printers,
etc. Scaling up such state pilot initiatives require
well thought monetisation strategies that could
be executed in collaboration with the government.
Other than Sterlite, HFCL is another private sector
company contracted by the Jharkhand state
government to implement Phase-II of the Bharat
Net program.
Private sector initiatives have also helped in
building last mile connectivity in rural areas. An
example is the Wi-Fi hotspot provider, Bluetown.
These services can easily be adapted to comply
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with PM-WANI, the aggregator model for WiFi services, recently approved by the Central
Government. Additionally, philanthropic initiatives
by big-tech companies in partnership with other
organisations and the state government, improve
last mile connectivity as well as promote digital
adoption among rural communities. For example,
Facebook is set to provide digital literacy training
to 1 lakh women across seven states of the country
under its ‘We Think Digital’ program. “Internet
Saathi”, a co-owned program by Google and Tata
Trust is another remarkable story where the entry
of private players has substantially bridged the
digital gap in rural India.
This report reflects on the hits and misses of
building inclusive digital societies in rural India.
We begin by including access, adoption and
application as a part of the inclusion framework,
recognising that supply of infrastructure isn’t
sufficient to encourage its adoption and use for
economic or social gains. Our assessment finds
scope for improvements in policy design as well as
implementation through a concentrated effort that
simultaneously focuses on access, adoption and
application. Most importantly, governments at all
levels must invest in periodic impact assessments
for all policy decisions to maximise success. Very
often the most well-intended policies don’t deliver
on their stated objectives. Policy recommendations
on the three key levers of an inclusive digital
society are illustrated in Figure ES 3 below. Some
recommendations such as improving collaboration
between central, state and local governments as

well as encouraging private sector participation cut
across all three levers.
Recommendations on improving access focus
on the building of last- mile connectivity with
network utilisation and monetisation at the core
of the policy design. Improving accountability
of the network deployed and future-proofing
network design will be important components for
creating a reliable and trustworthy ecosystem.
Smoothening RoW policies, reviewing spectrum
assignment and standardisation of technologies
will catalyse network roll out. New technologies
such as satellite broadband and FSOC must
complement fibre networks. Finally, supporting
infrastructure such as electricity connections must
be improved in rural areas to back the deployment
and running of communications infrastructure.
Digital adoption policies and applications must
focus on addressing regional and gender divides.
Local contextualisation of initiatives is important
to drive participation, create awareness and trust.
While some recommendations demand increased
investments and policy discipline, others such
as building trust and awareness are not easily
actionable. Our field surveys find that the building
trust among communities goes a long way in
encouraging adoption of digital applications. A
balanced approach that minimises bureaucratic
delays in decision making and offers localised
solutions should be the way forward.

Figure ES 3: Policy Recommendations
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BUILDING AN INCLUSIVE DIGITAL SOCIETY FOR RURAL INDIA
INTRODUCTION
The soul of India lives in its villages ~ Mahatma Gandhi
With approximately 6.5 lakh villages and 65.53
percent1 of India’s population, development of
rural areas continues to remain a central objective
for India’s policy makers. The rural economy has
transitioned over time and is no longer dependent
only on agricultural income. According to the
latest Situation Assessment Survey (SAS) of
Agricultural Households, 46.27 percent of farmer
income is from non-farm activities2 including wage
income. Participation in manufacturing and service
industries are important livelihood opportunities
that supplement agricultural income in rural areas.
Sectors currently important to the rural economy
are trade and hospitality, construction, transport,
education and health. This diversification of
economic activities has been enabled by a host of
rural development programs such as the Deendayal
Antyodaya Yojana (National Rural Livelihoods
Mission), DeenDayal Upadhyay Gramin Kaushal
Yojana, Aajeevika Grameen Express Yojana,
Scheme for Development of Rural Tourism, etc.
Covid-19 has also presented itself as a unique
opportunity for the growth of rural India, with
businesses such as fast-moving consumer goods
(FMCG) shifting focus to rural markets. New
opportunities linking farmers to urban food value
chains is likely to spur investments in temperaturecontrolled storage, transport systems, power and
communications infrastructure3.
Information and communications infrastructure
is fundamental to realise the potential of these
economic activities and also to compensate
for other infrastructural deficits in rural areas.
Study Groups under the Telecommunication
Development Sector (ITU-D) have been working
on policies for rural telecommunications since

1994. A large number of universal broadband
programs have been funded by governments, some
by private sector organisations and a few through
international aid or philanthropic foundations.
Some financing comes through a mix of sources4.
The Indian government has also placed universal
broadband as a priority objective, laying out plans
such as Bharat Net for network infrastructure
as well as other schemes under Digital India
including Common Service Centres (CSC), Digital
Villages and the Pradhan Mantri Gramin Digital
Saksharta Abhiyan (PMGDisha) for digital literacy
and adoption of digital applications. However,
the schemes have not been uniformly successful
and have seen delays and challenges in achieving
their stated objectives. The government’s Bharat
Net program, implemented by the Department of
Telecommunications, for rural roll out of optical
fibre network was launched in 20125. It picked up
after several hiccups and delays in implementation.
The program is currently in its second phase, and as
per the latest update only 1,59,2506 of the targeted
2.5 lakh GPs are service ready i.e., GPs which have
been connected by optical fibre cable (OFC) and
where equipment has been installed. Even service
ready GPs while ‘functional’, experience extremely
poor connection and service kiosks installed in
initial phases remain non-functional7. This also
impacts the efficacy of the Common Service
Centres, which are set up at service ready GPs.
Policy makers recognize how benefits of broadband
internet diffuse across all sectors of the economy,
making it one of the primary engines of growth.
Multiple studies have established the spillover
benefits from internet and broadband on the

World Bank, https://tradingeconomics.com/india/rural-population-percent-of-total-population-wb-data.html#:~:text=Ruralpercent20populationpercent20(percent25percent20ofpercent20total,compiledpercent20frompercent20officiallypercent20recognizedpercent20sources.
1

2

https://www.pib.gov.in/PressReleasePage.aspx?PRID=1753856

Pingala (2020). Post-COVID-19 revival: Rural growth can reverse migration, Financial Express. August 20, 2020. https://www.
financialexpress.com/opinion/post-covid-revival-rural-growth-can-reverse-migration/2060190/
3

ITU-Study Group 2, Available at https://www.itu.int/en/ITU- D/Technology/Documents/RuralCommunications/Broadband_Situations_in_Rural_and_Remote_Areas_Full.pdf
4

5

https://pib.gov.in/index.aspx

6

Source: http://bbnl.nic.in/BharatNet.pdf . Status as on 14 May, 2021

Manzar. O (2018). Has BharatNet fulfilled its end task of providing functional internet? Live mint. May 17, 2018. https://www.
livemint.com/Opinion/5THaiuocuuIhQxZeClVs4K/Has-BharatNet-fulfilled-its-end-task-of-providing-functional.html
7
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economic growth of a country. A widely cited study
in this genre is the World Bank (Qiang et al. 2009)8
inquiry into the economic impacts of ICTs including
broadband. The growth dividends estimated using
an ‘endogenous growth model’9, finds a hierarchy
of impacts with fixed line being the lowest and
broadband being the highest. For each variable, the
impact was higher for low-income countries vis-àvis high-income countries (Refer Table 1.1)10.

percent increase in penetration levels. For example,
according to the estimated coefficient in 2018, a
10 percent increase in mobile penetration would
on average lead to a 1.9 percent increase in rate of
GDP growth12.
Case study analyses explain these quantitative
estimates. Case illustrations find that internet
and broadband connectivity can transform lives
and livelihoods, not just by connecting people to

Table 1.1: Economic effects of Fixed, Mobile, Internet and Broadband
Technology

High Income

Low Income

Fixed

0.43

0.73

Mobile

0.60

0.81

Internet

0.77

1.12

Broadband

1.21

1.38

Source: Qiang 2009
India, like most emerging markets, has benefitted
immensely from ICT diffusion. The studies
undertaken at ICRIER, have periodically estimated
the growth impacts of both mobile and Internet
on the Indian economy11. A comparison of the
estimated growth dividends are summarised
in Table 1.2 below. The coefficients provide a
measure of increased GDP growth given a ten

the infrastructure of the digital economy, but by
allowing them to become digital producers and
innovators13. Internet enabled applications in
governance, education, health, and environment
monitoring, etc. can provide new opportunities
for livelihoods, improve productivity, and raise the
standard of living for users. Unfortunately, internet
penetration in India continues to remain far from

Table 1.2: Economic effects of Mobile, Internet and Broadband Technologies in India
Technology

2009

Mobile

.12

Internet/
Broadband

2011

2016

2018

.19
.108

.24

.32

Source: ICRIER
Chapter 3 from Information and Communications for Development 2009 – World Bank by Christine Zhen Wei Qiang and Carlo M
Rossotto with Kaoru Kimura
8

See (Barro, 1991) to understand more about “endogenous growth model”. Qiang (2009) have used this model to test the impact
of broadband penetration on the average growth rate of per capita GDP between 1980 and 2006. The average growth rate of per
capita GDP between 1980 and 2006 was used as the dependent variable and regressed onto the following variables: Per capita
GDP in 1980, Average ratio of investment to GDP between 1980 and 2006, Primary school enrollment rate in 1980 (a proxy for
human capital stock), Average penetration of broadband and other telecommunications services between 1980 and 2006 for
developed (BBNDH) and developing (BBNDL) countries (a proxy for technological progress and the focus of this analysis), Dummy
variables for countries in the Sub-Saharan Africa (SSA) and Latin America and Caribbean (LAC) Regions.
9

The numbers in the table are growth dividends i.e. percentage-point increase in economic growth per 10-percentage-point
increase in telecommunications penetration.
10

11

Kathuria et al. 2009, Kathuria and Kedia (2012), Kathuria et al. (2016), Kathuria R., Kedia M., Sekhani R., & Krishna U. (2018)

Kathuria. R, Kedia. M; Sekhani. R and Krishna. U (2018). Growth Dividends of Digital Communications The Case for India. http://
icrier.org/pdf/Digital_Communications.pdf
12

Kathuria R. (2019) Digital Connectivity - the Opportunity to Accelerate Rural ICT Development in India. Indian Council for Research on International Economic Relations (ICRIER).
13
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universal. As per the latest14 TRAI’s Performance
Indicator Report (PIR), the number of rural
internet subscribers per 100 of population stood
at 37.74 which is very low compared to number of
urban internet subscribers per 100 of population
which stood at 105.06. The digital divide, though
converging, is fairly wide, especially if we dissect
the data by gender. The pandemic induced
lockdown also highlighted divides in broadband
connectivity and the access to digitally delivered
services between urban and rural areas. The gap
was evident in delivery of digital education services
telemedicine, banking, e-commerce, e-governance,
etc15.

India at the state-level and provides an evaluation
of government policies in helping achieve the
objectives of universal broadband and digital
inclusion in rural India. Chapter 2 uses secondary
data to provide the current status of various digital
inclusion parameters across states and union
territories in India along with a comparison of
their relative performance. Chapter 3 is based on
in-depth stakeholder interviews with government
representatives at the state -level as well as the
private sector. It delves into the performance of
Central Government programs, initiatives of state
governments and involvement of the private sector
(including philanthropic initiatives) in helping

Figure 1.1: Urban and Rural Internet Subscribers per 100 population- 2015-2021

Source: TRAI PIR Reports 2015, 2016, 2017, 2018, 2019, 2020 and 2021
Besides access to network infrastructure, digital
literacy, relevant content and applications are also
equally important for building inclusive digital
societies16. While some supply will create its own
demand, the potential of broadband networks is
likely to achieve full potential with comprehensive
focus on digital adoption, literacy and applications.
Policy prescription on building inclusive digital
societies therefore should focus on a holistic review
of schemes that involve the participation of all
stakeholders including all levels of the government,
private sector and civil society.
This report maps the digital ecosystem of rural
14

achieve the overall objective of digital inclusion
in rural India. The varied experiences are then
mapped to the digital inclusion outcomes reported
in Chapter 2. Chapter 4 concludes with policy
recommendations.

Released on 21st October 2021 and contains data updated till June 2021

Pandey K (2020). COVID-19 lockdown highlights India’s great digital divide. https://www.downtoearth.org.in/news/governance/
covid-19-lockdown-highlights-india-s-great-digital-divide-72514
15

16

Ibid.
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MEASURING DIGITAL INCLUSION IN RURAL INDIA
DEFINING DIGITAL INCLUSION AND A
FRAMEWORK FOR ITS MEASUREMENT

or those belonging to racial minorities are deprived
of such access. This divide between the haves and
have-nots20 are driven by several factors which are
not limited to internet access but more importantly
to its use21. Accordingly, digitally inclusive societies
can be achieved only when all individuals have the
ability to utilize the benefits offered by ICTs22. The
definition of digital inclusion therefore addresses
issues of opportunity, access, knowledge, and
skill23.
There have been attempts by many scholars and
policy makers to accurately define digital inclusion
using parameters that enable its measurement.
Although, the aspects of empowerment and
participation are given importance in understanding
digital inclusion, but the measurement tends to
use access and use, as the main determinants24.

In most general terms, digital inclusion is the
ability for individuals and groups to access and use
information and communication technologies17. It
is already established that providing digital access
and encouraging the adoption of internet use have
positive impacts on the growth and well-being
of communities. Digital exclusion can negatively
impact an individual’s ability to learn and enhance
his/her economic, social and civic engagement
opportunities18. Digitally excluded sections of
society are more likely to be disadvantaged in
terms of access to education, health, financial
services, employment as well as social
recognition19. Very often individuals with lower
levels of education and income, i.e., rural residents

Figure 2.1: Framework for Measurement of Digital Inclusion

Source: Adapted from https://digitalinclusion.umd.edu/content/what-digital-inclusion
17

Building Digital Communities: A Framework for Action 2011 https://www.imls.gov/our-work/priority-areas/broadband

18

Ibid.

Regional Telecommunications Independent Review Committee. (2012). 2011-12 Regional Telecommunications Review. Regional Communications: Empowering Digital Communities’. Canberra: Commonwealth of Australia.
19

Lloyd, R., Hellwig, O., & Harding, A. (2000). Regional divide? A study of incomes in regional Australia. Australasian Journal of
Regional Studies, 6(3), 271
20

Seale, J. (2009). Digital inclusion: A research briefing. Teaching and Learning Research Programme, University of Southampton.
Accessed from: http://www.tlrp.org/docs/DigitalInclusion.pdf.
21

22

Ibid.

23

https://digitalinclusion.umd.edu/content/what-digital-inclusion

24

Coopers, P. W. (2009). Champion for Digital Inclusion–the case for digital inclusion, 2009.
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Walton et al. (2013) define digital inclusion as
providing access to high-speed broadband,
ensuring affordability, and ensuring that users can
overcome adoption barriers and are empowered
to have the skills to fully benefit from being
digitally engaged. Information Policy and Access
Centre (IPAC), University of Maryland defines
digital inclusion as a framework for assessing
and considering the readiness of communities
to provide access to opportunities in a digital
age25. They mention three broad facets of digital
inclusion: Access, Adoption, and Application.
Digital inclusion can therefore be measured
using a framework that identifies and layers the
barriers to digital inclusion26. These layers are – (i)
Access layer, (ii) Access and Usability layer, (iii)
Intelligibility layer, and (iv) Information Society
Layer27. Each layer comprises a set of indicators
that objectively establishes goals and assesses the
efficiency of proposed actions to achieve them28.
For this study, we adapt the framework used by
IPAC to carry out a digital inclusion survey in
USA29. Accordingly we provide measures of Access,
Adoption and Application to evaluate digital
inclusion across rural areas of different states and
union territories (UTs) in India. Access includes
issues of availability and affordability; Adoption
covers issues of digital literacy and relevance, and
Application covers issues of education, healthcare,
etc. The parameters under each category are
aligned to the focus on rural communities in India
(Refer Figure 2.1 above). We depict the three
categories as individual yet interdependent growth
gears, which are equally important in helping
achieve digitally inclusive societies. The parameters
measure a state/ union territories’ achieved level of
maturity in transitioning towards digital inclusion.
MEASURING DIGITAL INCLUSION FOR RURAL
AREAS ACROSS STATES/ UTS IN INDIA
To measure state-wise digital inclusion, we
collected data on fifteen different indicators30
divided across Access, Adoption and Application
25

categories. These indicators include GPs which
are service ready (March 2021), GPs which
have an installed Wi-Fi hotspot (March 2021),
rural teledensity (December 2020), rural
internet penetration (2020), percentage of rural
smartphone users (2020), data prices (December
2020), ICT skills such as copying/moving file,
browsing, emailing, and using social media (2020),
state targets achieved by the PMGDISHA program
(March 2021), percentage of broadband connected
schools and hospitals (May 2020), and the state’s
score on e-governance services. Since data is
collected from multiple sources, all indicators do
not correspond to an exact point in time. However,
all indicators represent the most recent state
of digital diffusion and are comparable across
states/UTs. For indicators such as broadband
connectivity to schools and hospitals, even if the
absolute numbers were to be higher (lower) now
as compared to May 2020, the relative comparison
across states is likely to remain unchanged. All
indicators are normalised in percentage terms to
enable comparability across different states and
UTs.
A comparison of indicators finds that the states
and UTs of Chandigarh, Haryana, Goa, Dadra and
Nagar Haveli and Daman and Diu, Maharashtra,
Tamil Nadu Puducherry, Kerala and Gujarat exhibit
relatively better outcomes for digital societies
in their rural areas, while Arunachal Pradesh,
Meghalaya, Nagaland and Andaman & Nicobar
Islands and Manipur are among the poorer
performers. One of the obvious reasons for better
performance of digital inclusion in rural areas is
the proportion of rural population as well as area
of rural inhabitation. This is especially true for the
union territories of Chandigarh, Puducherry, Daman
and Diu and Dadra and Nager Haveli that have
relatively smaller proportions of rural population.
The results also correlate well with the general
economic prosperity of states and their
development goals. This follows from the well
observed causal trends between ICT penetration

Ibid.

Bonadia, G. C., da Silva, N. M., & Ogushi, C. M. (2011, July). Digital Inclusion Index (DII)–Measuring ICT Supply and Usage
to Support DI Implementation Planning Policies. In International Conference on Human-Computer Interaction (pp. 349-353).
Springer, Berlin, Heidelberg.
26

27

Ibid. p.350

28

Ibid. p.350

See Bertot, J.C., Real, B., Lee, J., McDermott, A.J., & Jaeger, P.T. (2015). 2014 Digital Inclusion Survey: Findings and Results.
College Park, MD: Information Policy & Access Center, University of Maryland College Park. Available at http://digitalinclusion.
umd.edu/. Also, see Building Digital Communities: A Framework for Action 2011 https://www.imls.gov/our-work/priority-areas/
broadband
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For a complete list of indicators along with the source, date, assumptions and adjustment in calculations, etc., please refer
Appendix- A1.
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and economic growth. States with higher per capita
income and better infrastructure have relatively
higher levels of ICT penetration. Figure 2.2a plots
internet penetration with per capita income and
Figure 2.2 b plots household electrification in rural
areas, and indicator of physical infrastructure,
with internet penetration in rural areas. Both plots
show a strong positive correlation with internet
penetration. Even for socio-economic indicators
such as unemployment rate, we find a weak but
negative correlation with rural internet penetration.
On average this implies, that for some states
increased use of ICT has contributed positively to
livelihood opportunities and vice versa. (Refer Table

This reverse causality has been tested and is wellestablished in the literature . There is also a twoway relationship between the quality of governance
and public institutions in a state/ UT and the level
of ICT infrastructure as well as adoption. States
with high levels of internet penetration, such
as Maharashtra, Gujarat, Karnataka, Telangana
and Tamil Nadu also have dedicated and wellfunctioning programs for ICT deployment as well as
departments that function on completely digitised
systems31.
While relative comparisons are important and
inform best practices to learn and adapt from,
it is also important to evaluate performance of

Figure 2.2a: Scatter Plot for Internet Penetration and Per capita Income

Source: Ministry of Statistics and Programme Implementation (MOSPI) and TRAI performance Indicator Report
2.1).

Figure 2.2b: Scatter plot for Rural Internet Penetration and Percentage of Households with Electricity
for Domestic use in Rural Areas

Source: Mospi and IMRB
Internet readiness index in India: Maharashtra tops, Telangana 4th, says IAMAI report, April 17, 2019. https://www.financialexpress.com/industry/technology/internet-readiness-index-in-india-maharashtra-tops-telengana-4th-says-iamai-report/208772/
31
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indicators in absolute terms. Most states /UTs have
uniformly poor broadband connectivity to public
schools. On the other hand, CSC connections to

GPs are unilaterally high across most states/UTs.
There are however, indicators such as Percentage
of GPs with an installed Wi-Fi hotspot, PMGDISHA

Table 2.1: Unemployment Rate and Rural Penetration
State/UT

Rural Unemployment Rate (%)

Rural Internet Users (%)

Andhra Pradesh

3.6

42.6

Arunachal Pradesh

5.2

26.8

Assam

8.1

31.8

Bihar

6.8

20.5

Chhattisgarh

2.5

20.4

Goa

13.9

47.8

Gujarat

5.2

44.4

Haryana

9.2

45.4

Himachal Pradesh

5.2

35.5

Jammu & Kashmir

4.3

42.3

Jharkhand

6.8

20.4

Karnataka

3.9

44.6

Kerala

10.0

43.9

Madhya Pradesh

3.4

29.2

Maharashtra

3.2

54.1

Manipur

11.5

23.4

Meghalaya

0.6

28.9

Mizoram

6.5

25.3

Nagaland

21.6

25.7

Odisha

6.9

30.4

Punjab

7.6

40.2

Rajasthan

4.4

43.6

Sikkim

2.7

27.6

Tamil Nadu

7.9

52.6

Telengana

6.5

48.4

Tripura

6.3

28.1

Uttar Pradesh

5.4

25.9

Uttarakhand

6.9

22.5

West Bengal

3.8

27.6

Andaman & Nicobar Islands

14.7

28.5

Chandigarh

3.5

38.3

Puducherry

3.5

49.5

Source: https://pib.gov.in/PressReleseDetailm.aspx?PRID=1629366
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Figure 2.3: Comparison of states on digital inclusion indicators (using MIN-MAX normalized values of
indicators)

performance, Percentage of broadband connected
public hospitals with high degrees of variation
across states/UT. This is also reflected in their
estimate for coefficient of variation32 (Refer Figure
2.3), discussed in the following sub-sections on
Access, Adoption and Application.

2.2.1 ACCESS
While all three categories –access, adoption and
application are equally important to achieve digital
inclusion, access is the starting point. Indicators of
network penetration in rural areas are all relatively

Table 2.2: Measurement of Access Parameters
Access
Component

Indicator

Indicator
Meaning/
Calculation

Good
Performing
States

Least
Performing
States/UTs

All India

Coefficient
of Variation

Percentage of
Service Ready
GPs

Number of
GPs(including
BHQs) which
are service
ready/ Number
of Planned
GPs (including
BHQs)

Puducherry,
Kerala,
DNH&DD,
Chandigarh,
Haryana,
Karnataka

Lakshadweep,
Tamil Nadu,
A&N, Himachal
Pradesh,
Andhra Pradesh

59.0%

62.0%

Percentage of
GPs with an
installed Wi-Fi
Hot Spot

Number of
GPs(including
BHQs) with
installed Wi-Fi
Hotspots/
Number of
Planned GPs
(including
BHQs)

DNH & DD,
Haryana,
Kerala,
Chandigarh,
Karnataka

A&N, Assam,
Mizoram,
Nagaland,
Meghalaya

39.8%

82.2%

Total Rural Tele
density

Number of rural
subscribers
/ Total rural
population

Goa, Kerala,
Sikkim, Andhra
Pradesh,
Mizoram,
Himachal
Pradesh

Madhya
Pradesh, Bihar,
Jharkhand,
Chhattisgarh,
Uttar Pradesh

59.1%

53.8%

Percentage of
Rural Internet
Users

Number of rural
individuals who
has accessed
the internet in
last 3 months
using any
device/ Total
rural Population

Maharashtra,
Tamil Nadu,
Puducherry,
Telangana, Goa

Chhattisgarh,
Jharkhand,
Bihar, Manipur,
Mizoram

34.2%

29.7%

Percentage
of Rural
Smartphone
Users

Number of rural
individuals who
are users of
Smartphones/
Total rural
population

Chandigarh,
Haryana,
Punjab,
Puducherry,
Maharashtra

Bihar, Tripura,
Arunachal
Pradesh, Uttar
Pradesh,
Chhattisgarh

34.4%

19.7%

Average
Revenue Per
User/ GDP Per
Capita of states
(Monthly)

Sikkim, Goa,
Chandigarh,
Haryana,
Uttarakhand
Bihar, Manipur,
Meghalaya,
Uttar Pradesh,
Assam

Bihar, Manipur,
Meghalaya,
Uttar Pradesh,
Assam

Infrastructure

Network
Penetration/
Size of
Network

Affordability

Ratio of ARPU
to GDP per
capita of States

0.81%

30.6%

Source: Author’s calculations based on secondary data
Coefficient of Variation is the ratio of the standard deviation to the mean, and it is a useful statistic for comparing the degree of
variation from one data series to another, even if the means are drastically different from one another. CV=σ/μ where: σ=stadard
deviation μ=mean
32
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low, compared to their urban estimates. The
estimate for internet penetration in rural areas is
less than half of that in urban areas. (Urban - 69
per cent and Rural - 34 percent, IMRB 2020). The
results are similar for percentage of smartphone
users. Dissecting the data further by gender, we
find that only 23 per cent females in rural area own
a smartphone (i.e. the main users of smartphone),
compared to 45 per cent for rural males. (IMRB
2020). Female users of internet in rural areas
are particularly low in the states of Bihar, Uttar
Pradesh, Uttarakhand and Chhattisgarh. The digital
divide can be explained by both economic and
cultural reasons. However, with the saturation of
urban markets there is renewed interest among
private sector service providers to increase their
rural subscribership33. Device manufacturers are
also working towards device affordability with
innovations around low bandwidth applications and
use of regional languages that are best suited for
digitalisation of rural communities. Private sector
interest accompanied by government policies and
state initiatives is likely to help these indicators
improve rapidly in the future.
Historically, access indicators were mostly used to
assess the digital divide. Access can now be further
sub divided into components such as infrastructure,
network penetration and affordability. Table 2.2
above provides an assessment of all states and UTs
on these parameters34.
Among the infrastructure indicators, the percentage
of service ready GPs (including Block Head
Quarters - BHQs) is still very low. Even after several
years since commencement, only 61 per cent i.e.
1,59,250 GPs (including BHQs)35 out of the planned
2,62,233 GPs (including BHQs)36 are service ready,
under the Bharat Net program. The performance
varies considerably across states: while most GPs
are service ready in the states of Haryana, Kerala,
and Karnataka, others such as Tamil Nadu don’t
have a single service ready GP under the Bharat
Net Program37. Multiple factors have contributed to
this variation ranging from implementation model,

funds, clearances, etc.
To improve utilisation of the Bharat Net
infrastructure, it was recommended to expand
the network through FTTH connections and Wi-Fi
hotspots. However, the progress fell short of the
aspired targets; the latest data finds that the share
of GPs with an installed W-Fi hotspot is about
40 per cent. Notably, the number of GPs where a
Wi-Fi Hotspot is operational, i.e. Hotspot installed
and working, is even lower: Of the 1,04,400 GPs
with an installed Wi-Fi Hotspot, only 64,927 GPs
have an operational Wi-Fi Hotspot38. States with
a high share of GPs having an installed Wi-Fi
Hotspots include Haryana, Kerala and Karnataka.
On the other hand, the states of Assam, Mizoram,
and Nagaland don’t have a single Wi-Fi hot spot
at any GP. Additionally, GPs do not have more
than two FTTH connections on average, and the
number of active FTTH connections is even lower.
Deteriorating network infrastructure at the Block
Level and outdated technology are some of the
reasons why there has been low uptake even in GPs
which fall under the connected category.
Lack of Right of Way (RoW) clearance is among the
foremost reasons inhibiting broadband expansion
in rural areas, especially for private players39 40. The
Department of Telecommunication’s (DoT) National
Digital Communications Policy (NDCP 2018)
highlighted fibre deployment as the bedrock of next
generation technologies41. It also focused on the
pivotal role of State governments in the Fibre First
Initiative (FFI) and recommended the creation of
collaborative institutional mechanisms between
centre, states and local bodies for standardization
of RoW costs and timelines, and removal of
barriers to approvals. While almost all the states
and UTs have adopted the RoW policies, the
implementation of the policies across states has
not been satisfactory. One of the most important
aspects of the RoW policy is the administrative fee
and the list of documents necessary for making
an application. DoT’s recommended one-time
administrative fee for telecom towers is Rs 10,000

33

Based on interactions with TSPs

34

For a complete list of sources of secondary data refer Appendix A1.

35

Updated till 8 March 2021, Source: Lok Sabha Unstarred Question No. 3575 answered on 17 March 2021.

36

Source: Lok Sabha Unstarred Question No. 283 answered on 3rd February, 2021

37

We have only reported numbers for GPs connected and service ready GPs under Bharat Net Program.

38

Status as on March 22, 2021, Source: Lok Sabha Unstarred Question No. 4666 answered On 24th March, 2021

39

Recommendations on Implementation Strategy for Bharat Net, TRAI, January 2016

https://indianexpress.com/article/business/bharatnet-is-a-good-idea-but-lack-of-right-of-way-last-mile-connectivity-may-delay-project-6308441/
40

41

National Digital Communications Policy 2018. https://dot.gov.in/sites/default/files/EnglishPolicy-NDCP.pdf
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and for optical fibre cable is Rs 1,000 per km. A
common lament among operators has been the
exorbitant charges levied by authorities under the
guise of renewal fee and developmental charges.
In addition, the absence of centralised portals and
single window clearance across several states and
union territories hinders the speed of roll-out for
new sites. Case studies in the next chapter highlight
these challenges at the state-level.
The use of E band and V band spectrum have been
recommended to circumvent the RoW issue by
providing an alternate to tower fiberisation. Both
bands can provide fibre-like capacity, without
implementation delays experienced in fibre
rollouts. The propagation characteristics of E
band can enable multi-gigabit transmissions over
longer distances. The V band characteristics vary
across frequencies. While lower V band (57-66Ghz)
lends itself well to short distance, high capacity
transmissions suited for public Wi-fi, augmented
reality, virtual reality (AR/VR) applications, upper V
band (66-71Ghz) can be deployed for backhauling.
In 2014-15, TRAI recommended the allocation of
these bands using light touch regulation. However,
the government is still undecided on the regulatory
framework for its allocation.
2.2.1.1 ALTERNATE TECHNOLOGIES FOR
BUILDING RURAL CONNECTIVITY
The challenges, technical, geographical and
economical, of building fixed line networks in rural
areas has led to some fresh thinking on other ways
to bridge the access divide for digital technologies.
ITU’s recent Last Mile Solutions Guide42 has
addressed some of these challenges. First is the
use of satellite technologies, both for backhaul
and last mile connectivity. Satellite communication
(satcom) services are already provided in areas
where alternate terrestrial technologies such as
fibre and cellular are not available. According
to a popular estimate, it costs ten to twenty
times more to connect the last 10 -20 percent
of the remote and distant population through
terrestrial technologies as compared to that using
satellite43. The case study of VSATs and telekiosks
in Bhutan is a great example of digital access to
rural villages that remain connected even during

the most hostile weather44. The National Digital
Communication Policy 2018 also highlighted the
use of satcom technologies for rural broadband
and recommended streamlining of regulatory and
administrative framework to encourage private
sector participation. However, the current adoption
of satellite broadband in India is much lower than
other nations. While Direct to Consumer satellite
broadband is still to take off India, even the
enterprise users are only 0.3 million, compared
to 2.6 million and 1.1 million in the US and EU
respectively45.
Geosynchronous Earth Orbit (GEO) satellites are
expensive to build but they have large coverage
beams over wide areas. GEOs have higher
latencies that are acceptable for some broadband
applications like streaming, voice and video
calls, etc. The GEO satellites along with Middle
Earth Orbit (MEO) satellites are more suitable for
backhaul capacity. MEO satellites are placed below
GEO in terms of distance from the earth. While
GEOs are typically at a distance of 36000 kms from
the earth, MEOs are at an altitude between 600010,000 kms from the earth. They have relatively
smaller coverage, but are less expensive to build
and launch and have lower latencies, as compared
to GEOs. The Low Earth Orbit (LEO) satellites, as
the name suggests are placed at low altitudes,
with high latencies, portable end-user terminals,
providing a low cost solution for direct to consumer
satellite broadband direct to consumers. Some
of these solutions have already been adopted
by the government. For instance, Hughes has
been contracted to provide satellite backhaul
connectivity to 5000 Gram Panchayats under the
Bharat Net program which are located in the states
of Manipur, Meghalaya, Tripura, Mizoram, Arunachal
Pradesh, and the Galwan Valley in Eastern Ladakh,
all regions that lack terrestrial connectivity, such
as fibre or cable46. While Hughes is using High
Throughput (HTS) based GEO Satellites from ISRO,
new entrants such as OneWeb, SpaceX(Starlink)
and Amazon(Kuiper) are all planning to utilise LEO
constellations. Table 2.3 below compares different
satellite types.

42

https://www.itu.int/dms_pub/itu-d/opb/tnd/D-TND-01-2020-PDF-E.pdf

43

Liberalising satellite Communications in India: Opportunities for Enhanced Economic Growth, ICRIER and BIF, 2019

44

https://www.itu.int/en/ITU-D/Technology/Documents/RuralCommunications/Bhutan-Report.pdf

45

NSR 2019 www.nsr.com

ET Telecom (2020) BharatNet: Hughes India to provide high-speed satellite connectivity to 5,000 remote gram panchayats,
ET telecom.com, October 13,2020. https://telecom.economictimes.indiatimes.com/news/bharatnet-hughes-india-to-provide-high-speed-satellite-connectivity-to-5000-remote-gram-panchayats/78634457
46
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Table 2.3: Comparison of GEO, MEO and LEO
Features

GEO

MEO

LEO

Altitude

35786km

5000-10000 km

160-3000km

Orbital Period

24 hours

12 minutes-24 hours

88 minutes-127 minutes

Latency ( round
trip) (ms)

600/700

<150

<50

Number of
satellites to span
globe

3

5-30 (depending on
altitude)

100-1000 (depending on
altitude and user plane )

Cost per satellite

USD 100-400 million

USD 80-100 million for the
entire constellation

USD 500000 million for
the entire constellation

Effective Lifetime

15-20 years

10-15 years

5-10 years

Mass (kg)

Approximately 3500

Approximately 700

5-100

Use Cases

The geostationary orbit is
The most common
useful for communications
use for MEO satellites
LEO can promote business
applications because groundis navigation. MEO
digitalization and Internet
based antennas, which
technology can also help
of Things (IoT) through
must be directed toward
national carriers capitalize
low cost and high speed
the satellite, can operate
on passenger traffic by
satellite broadband
effectively without the need
offering high-quality into track the satellite’s motion
flight connectivity

Backhaul
Suitability

Backhaul

Backhaul

Both Backhaul and Access

Source: Compiled by authors
2.2.2 ADOPTION

Free Space Optical Communications (FSOC) is
another communication technology that uses light
for the transmission of information through air or
vacuum. Data is transmitted by propagation of light
in free space allowing fibre optical connectivity.
FSOC capabilities are similar to that of fibre, except
at a lower cost and very high speed47. FSOC can
be used for backhaul, enterprise connectivity
and as fibre back up. However, as the medium
for transmission is free space, there are some
challenges related to implementation. In India,
ERNET48 is working on a pilot to provide high
speed network connectivity using FSOC to Kohima
Science College from Kohima secretariat, Nagaland.
Citoto, a start up from Pune is developing the first
ever meshed solution using FSOC, a breakthrough
for India’s telecom industry. The technology is
also being tested for 5G backhaul. Table 2.4
summarises the advantages and limitations of the
FSOC technology.

Adoption is another important dimension of digital
inclusion. As explained in the earlier sections,
even for states doing well on access parameters,
the goal of digital inclusion is incomplete without
knowledge and skills within the community to
utilise digital resources that are available through
access networks. Digital Infrastructure helps fill
the gap created due to lack of adequate physical
infrastructure, thereby complementing it. For
instance, internet-based services can potentially
deliver education, health care, citizen services,
financial services in all parts of the country,
including remote areas. However, the success
of these applications will depend on the levels of
digital literacy and the ability of citizens to benefit
from the availability of internet-based services. The
Covid-19 experience underlined the lack of access
to online education in digital areas both on counts

47

H.A. Willebrandand, B.S. Ghuman, “Fibre optics without fibre,” IEEE Spectrum, vol.38,no.8, pp.40–45, 2001.

48

https://ernet.in/projects/fsoc.html
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of network unavailability and poor levels of digital
of all ICT skills indicators (See Maps in Appendix
literacy49.
A5.2).
Table 2.4: Advantages and Limitations of FSOC
Advantages
•
•
•
•
•

•

•

Limitations

The simplicity of setup of FSO links, as well as their
modularity is its biggest advantage, compared to
fibre-based networks.
The set up and maintenance costs are low
Does not require any extensive and timeconsuming installation – in contrast to the
•
installation of fibre optic cables.
The lower probability of interception provides the
•
application higher security
FSO is attractive for temporary installations which
require high throughput (emergency or short-time
•
high broadcast situations, such as the Olympic
Games)
As most detector and emitter systems are typically
based on the same electro-optical components
used for fibre optic networks, they seamlessly
integrate and expand an existing network without
complications in data handling.
Low power usage per transmitted bit, low bit error
rates and full duplex operation

Atmospheric turbulence50 results in intensity
fluctuations and degradation of the optical beam
Pointing error - Thermal expansions, dynamic
wind loads and weak earthquakes can lead to a
misalignment between transmitter and receiver.
The initial high cost of the device compared to
the traditional RFs is a major cause for concern in
some markets.

Source: Compiled by authors
Adoption includes different measures of digital
literacy or ICT skills that indicate users’ ability
to leverage digital networks for entertainment,
livelihood, education, health, etc. The indicators
include a mix of low skill and high skill activities
as well as state/UT performance in the centrally
sponsored scheme PMGDISHA. There is a strong
correlation among states that score poorly on
access and adoption measures. As emphasised
earlier, states will need to reach minimum
threshold levels within each category to fulfil
the ambition of digital inclusion. Table 2.5 below
explains the performance of adoption parameters.
A glaring difference for indicators under the access
and adoption components is the consistent poor
performance across all states and UTs on measures
of digital literacy. In case of access, we found high
degrees of variation across states across a few
parameters. For all four ICT skills listed out as
parameters, the all-India averages are 14.2 per
cent, 31.0 per cent, 27.4 per cent, and 9.0 per cent
respectively. Looking closely at the state-wise data
on ICT skills, a regional divide is evident in cases
49

States such as Jharkhand, Bihar, Chhattisgarh,
along with North-eastern states perform very
poorly across all ICT skills indicators.
Following from access parameters, there exists a
gender disparity in ICT skills as well. While overall
ICT skills are poor in rural areas, the ICT training is
even lower among females as compared to males.
The government recognises the problem of poor
digital literacy in rural areas and has responded
through policy interventions. The Pradhan Mantri
Gramin Digital Saksharta Abhiyan (PMGDISHA) is
the government’s flagship program for improving
digital literacy in rural areas. The program targets
to achieve 40 percent digital literacy in rural areas
by training six crore people across all states and
UTs51. Data suggests that states have achieved
varying proportions of the policy target. As of
12 March 2021, we find that only 61.7 per cent
of the target has been achieved52. The states of
Chhattisgarh, Haryana, Assam, and Uttar Pradesh
have trained the highest number of candidates
under the PMGDISHA program. It is encouraging to

https://www.unicef.org/press-releases/unequal-access-remote-schooling-amid-covid-19-threatens-deepen-global-learning

It refers to a random phenomenon that causes redistribution of the signal energy which results from the inconsistency in the
refractive indices of the atmosphere.
50

51

https://www.pmgdisha.in/about-pmgdisha/

Source: Author’s calculation based on secondary data available from PMGDISHA web page and PMGDISHA: Lok Sabha Unstarred Question No. 3586 answered On: 17.03.2021
52
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Table 2.5: Measurement of Adoption Parameters
Adoption
Component

ICT Skills

Digital
Literacy
Programs

Indicator

Indicator
Meaning/
Calculation

Good
Performing
States/UTs

Least
Performing
States/UTs

All India

Coefficient
of Variation

Percentage
of individuals
having ICT
Skill- Copying
or moving a file
or folder

Number of rural
Individuals
who can copy
or move a file
or folder/ Total
rural population

Puducherry,
Andhra
Pradesh,
Kerala,
Haryana, Tamil
Nadu

Jharkhand,
Tripura,
Manipur,
Chhattisgarh,
Arunachal
Pradesh

14.2%

45.1%

Percentage
of individuals
having ICT
Skill- Search
and Browse on
Internet

Number of rural
individuals who
can search/
browse the
internet/ Total
rural population

Maharashtra,
Puducherry,
Goa, Tamil
Nadu,
Karnataka

Jharkhand,
Bihar,
Chhattisgarh,
Arunachal
Pradesh,
Madhya
Pradesh

31.0%

31.6%

Goa,
Maharashtra,
Telangana,
DNH&DD,
Gujarat, Kerala

Bihar,
Jharkhand,
Madhya
Pradesh,
Chhattisgarh,
Nagaland

27.4%

34.9%

Percentage
Number of rural
of individuals
Individuals
having ICT
who can use
Skill- Social
Social Media
Media and
and Instant
Instant
Messaging
Messaging/
/ Total rural
Chatting (IM) on
population
internet
Percentage
of individuals
having ICT
Skill- Sending
e-mails with
attached files

Number of rural
Individuals
who can send
e-mails with
attached files/
Total rural
population

Tamil Nadu,
Haryana,
Maharashtra,
Jammu &
Kashmir,
Puducherry

Bihar, A&N,
Jharkhand,
Madhya
Pradesh,
Telangana

9.0%

44.2%

PMGDISHA
Performance

Number of
individuals
who have been
trained under
PMGDISHA/ No.
of individuals
targeted under
PMGDISHA

Chhattisgarh,
Haryana,
Uttar Pradesh,
Assam,
Jharkhand

A&N,
Lakshadweep,
Arunachal
Pradesh,
Kerala, Sikkim

61.7%

86.7%

Source: Author’s calculations based on secondary data
see that the states like Chhattisgarh, Uttar Pradesh
which perform poorly in ICT skills is doing well in
terms of training candidates under PMGDISHA
program. States such as Bihar are lagging far
behind. However, in order to assess the real impact
of PMGDISHA, we must go beyond the number of
trained individuals to evaluate real changes in the
socio-economic conditions of the beneficiaries of
the program.

the utilisation of digital resources to address
community needs for education, health,
governance, civic engagement, etc53. This
component is built upon the availability of
broadband access as well as adoption capabilities.
However, the quality and relevance of applications
are extremely crucial in determining their uptake
and for the ecosystems to become truly inclusive.
This is especially true for rural areas that suffer
from low levels of education and poor economic
conditions. One of the important parameters
within this category is the availability of Common
Service Centres (CSC), an initiative under the Digital
India Programme, supported by the Ministry of

2.2.3 APPLICATION
The final component of the digital inclusion
framework is Application. Applications enable

53

Ibid
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Electronics and Information Technology (MeitY)54.
CSCs are visualized as a delivery point for essential
public utility services, social welfare schemes,
healthcare, financial, education and agriculture
services, apart from a host of other B2C services
made available in remote areas of the country55.
In terms of coverage, the performance of CSCs
has been very encouraging. Ninety five per cent56
connected GPs are supported by CSCs57 with little
variation across states, except for a few remote
north-eastern states. However, availability of CSCs
does not guarantee their effectiveness in improving
lives and livelihoods in rural areas. The success
and reach of CSCs vary significantly by state. In
this sense, the parameters chosen to describe
this component do not explain application driven
digital inclusion in its entirety. In the next chapter

we discuss challenges faced by CSCs and state
experiences in running the CSC program. Table 2.6
explains the parameters for Application.
Undoubtedly, providing e-governance service to
citizens is a key aspect of digital inclusion. The
scope of e-governance services covers all needs
of digital communities and is a stepping stone
towards building digitally inclusive societies. As
will be illustrated in the next chapter, most states
have independent e-governance portals that
complement centrally coordinated and sponsored
programs. The National e-Governance Service
Delivery Assessment (NeSDA) framework was
conceptualized in 2018 to assess the availability
of e-governance services across different states in
India58.States such as Haryana and Rajasthan score
well in the assessment while states such as Tamil

Table 2.6: Measurement of Application Parameters
Application
Component

Indicator
Meaning/
Calculation

Good
Performing
States/UTs

Least
Performing
States/UTs

All India

Coefficient
of Variation

Percentage of
GPs covered
under CSC

Number of GPs
with CSC/ Total
number of GPs

Andhra
Pradesh,
Assam, Bihar,
Gujarat,
DNH&DD, etc.
(19 states with
100%)

Arunachal
Pradesh,
Meghalaya,
Nagaland,
Mizoram,
Sikkim

95.0%

29.0%

E-Governance
Parameter

Score of state
service portal
on NeSDA
framework

Haryana,
Rajasthan,
Nagaland, West
Bengal, Uttar
Pradesh

Sikkim,
Arunachal
Pradesh,
Lakshadweep,
Puducherry,
Mizoram

NA

64.3%

Number of
broadband
Chandigarh,
connections
Goa, Kerala,
working for
Punjab, Gujarat,
Public Schools/
A&N
Total number of
Public Schools

West Bengal,
Telangana,
Manipur,
Jharkhand,
Bihar.

1.2%

311.1%

Kerala, Uttar
Pradesh,
Jammu &
Kashmir,
Haryana,
Puducherry

26.0%

147.7%

Indicator

Delivery
of services
&eGovernance

Percentage
of Broadband
Connected
Public Schools

Education
and
Healthcare

Percentage
of Broadband
connected
Public Hospitals

Number of
broadband
connections
working
for Public
Hospitals/
Total number
of Public
Hospitals

Goa, A&N,
Gujarat,
Maharashtra,
Madhya
Pradesh,

Source: Author’s calculations based on secondary data
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https://www.digitalindia.gov.in/infrastructure , https://www.csc.gov.in/
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https://csc.gov.in/
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Author’s calculation based on Lok Sabha Unstarred Question No. 4004, dated 18.03.2020
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Covered with CSC means CSC Id created at least one Village Level Entrepreneur (VLE)identified
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See NeSDA Report 2019 for more details. Available at https://nceg.gov.in/sites/default/files/NeSDA_Report_2019.pdf
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Nadu and Sikkim fare poorly. Digital connectivity
to basic public infrastructure such as schools,
hospitals, and police stations are also very limited
in some states. Coordinated efforts from MeitY, DoT
as well as the Ministries of Health, Education, etc.
will be necessary to digitally upgrade public utilities
and make services more inclusive.
The assessment of secondary data clearly
establishes that while progress has been made
in a few areas and across a few states, building
comprehensive digital societies for rural India will
need much more. A deeper analysis in the next
chapter highlights that the outcomes for digital
inclusion are a result of coordinated efforts across
centre, state, local authorities as well as the private
sector. The unique experiences across different
states also highlights that a uniform approach may
not work for all states and UTs; a flexible approach
coordinating efforts across all stakeholders
will be necessary to achieve the objective of
digitally inclusive societies in rural India. Finally,
a regulatory impact assessment may be useful in
testing the efficacy of these policy measures to
achieve our ambitious goals of a digitally inclusive
rural society.
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3. CASE STUDIES
This chapter is a deep-dive analysis to corroborate
and explain the findings from the secondary data
analysis presented in Chapter 2. The state case
studies highlight the role of the central and state
governments in addressing the market failure that
led to poor outcomes for digital ecosystems in rural
areas. As highlighted earlier, government policies
such as the Bharat Net program, CSCs, Digital
Villages, and other schemes have set the ball rolling
in the provision of digital infrastructure and services
in rural areas. The role of private players including
telecom service providers and other implementing
agencies have complemented government efforts
in this direction.
This chapter elaborates policy interventions that
have contributed to the digital ecosystems in
the rural areas of Assam, Haryana, Jharkhand,
Maharashtra, Madhya Pradesh, Tamil Nadu and

West Bengal. These states represent the socioeconomic, regional as well as the geographical
diversity of Indian states. The case study analysis
highlights challenges and gaps that need to be
addressed to enhance digital access, adoption
and applications in the future. Each state
case study provides a snapshot of their digital
infrastructure and access in rural parts of the
state. This is followed by an evaluation of central
government schemes adopted by the state
including, Bharat Net, CSCs, Digital Villages, etc.
and recommendations made by state officials
addressing challenges that currently constrain
digital inclusion in their state. The last part of this
chapter focuses on private sector interventions
that have catalysed digital inclusion efforts in rural
areas.

3.1: ASSAM
Assam falls in the category of a developing state that faces several geographical challenges which inhibit
the development of telecom infrastructure, alongside poor socio-economic outcomes. Our interaction
with state officials found that while internet penetration in the state had improved over time, like much
of the nation, it rests on the mobile tower infrastructure provided by private telecom operators and the
spread as well as utilisation of fibre network including Bharat Net is very limited. Even under Bharat Net,
only 55 per cent GPs have been made service ready which is below the national average, and Phase-II
deployment is yet to begin. The centre-state relations have also transformed between Phase-I and PhaseII. While the state was not directly involved in Phase-I implementation, it has made a proposal to the

Source: TRAI PIR Dec’20; Kantar-IMRB, 2020; Lok Sabha Unstarred Q.283; Lok Sabha Unstarred Q. 3575, Lok Sabha
Unstarred Q. 4666 Lok Sabha Unstarred Q. 4004; Census 2011; CSO
(Note: Rural ICT Skills in above diagram is average of four ICT skills as described in Adoption section of Chapter 2)
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centre for empanelment of more implementation agencies in Phase II. This was part of a detailed project
report (DPR) submitted to the Department of Telecommunications (DoT). The state took consultancy
services of Ernst Young (EY) to prepare the DPR. This review also highlighted the problems of faulty
hardware, difficult terrain, frequent flooding, etc. that impact the quality of infrastructure availability in
the rural parts of the state.
Assam has also notified the RoW policy for establishment and maintenance of underground and over
ground telecom infrastructure, which is aligned to the Central government’s RoW Rules of 2016. However,
the state levies an annual charge of Rs 10,000 payable to the municipal corporation and Rs 5,000 to the
municipal board towns, gram panchayat and village child development centres (VCDC) areas, which is
over and above the one-time administrative fee of Rs 10,000 recommended by the central government for
installation of a telecom tower and Rs 1,000 per km for underground optical fibre cable (OFC) networks.
Central Level Policies and Initiatives

State-level Policies and Initiatives

Policies to build access infrastructure

General Details and Performance
Bharat Net Status
•
Of the total 2979 GPs (including BHQs), ~55 per cent i.e., 1627 are
OFC connected and service ready. All GPs were connected in Phase-I;
Phase-II is yet to start.
•
In Phase-I, the state did not participate directly in the implementation
of the Bharat Net network.
•
In Phase-II, the state submitted a detailed project report (DPR) to DoT
which suggested inviting other agencies for implementation. A PPP
model has been proposed for Phase-II.
•
The O&M Agreement is prepared at the central level, between CSCs
and BBNL CSCs are given the responsibility of maintaining last-mile
fibre. VLEs are entrusted with maintenance of the last-mile fibre.
Training to VLEs is provided by the centralised CSC SPV.
Monetization
•
State government pays a fee to BBNL for utilisation of network.
•
Still working on a plan for monetisation of FTTH connections.
Right of Way (RoW)
•
Assam Right of Way to telecom infrastructure was notified on February
13th, ,2018.
•
Online Centralised Portal for application clearances for towers and
OFCs has been launched .

Digital Assam
•
It’s a state government initiative envisaged on
the lines of Digital India. It aims to digitally
connect all villages of Assam by 2021.
•
Portal for clearance of mobile towers
•
This portal will facilitate quick clearance of
long pending requests.
•
State Wide Area Network (SWAN)
•
It connects around 900 state government
offices.

Challenges and Issues
•
•
•
•
•
•
•
•
•

Difficult geography poses connectivity challenges- digging fibre at high altitudes is costly
Several GPs are affected by floods in Assam.
Business viability is limited for the private sector in less populated areas.
Number of commissioned sites in Assam and NE states is lower than the national average.
Some GPs do not work properly due to faulty machines, old batteries, etc.
In addition to a one-time fee, an annual charge of Rs 10,000 is levied for setting up of towers on private land and building.
Technical issues in the portal results in delays in granting permission and clearances.
Continuous electricity supply is a big challenge.
Number of smartphone users is limited.

Policies to increase adoption and
application

General Details and Performance
CSC
•
CSC services are available in all connected GPs in Assam.
•
CSCs are also providing employment opportunities. VLEs appoint 2-3
people on average for running of a CSC.
•
CSCs generating new kinds of job opportunities e.g., “Digital Cadet”
providing CSC services at door steps on a call. They are employed by
VLEs.
•
CSC providing newer services. E.g., pensioners can do biometric
verification at a CSC instead of going to a bank for submitting
certificates; e-commerce orders and deliveries through a CSC
PMGDISHA
•
Of the target of 19 lakh, over 17 lakh individuals have been trained
under PMGDISHA
•
Digital Villages
•
33 digital villages have been identified in Assam.

State Digital Literacy Programme
•
This programme was launched in 2016, initially
for 126 GPs with an aim creates awareness
amongst citizens about government schemes
and programs.
•
Of the target 200,000 beneficiaries, 65000
have already been trained.

Challenges and Issues
CSC-VLEs do not find business opportunity in poorly populated areas. This impacts scalability.
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Cascading RoW costs are a big challenge for private sector implementing agencies investing in rural
networks.
The state has deployed programs that complement central government initiatives to boost connectivity
as well as adoption. The state departments workson provisioning of e-governance services as a step to
enhance digital adoption and application, while improving citizen awareness of government programs.
This has been useful during the pandemic as a platform to impart knowledge and awareness on the
availability of government resources and schemes in rural areas, when face to face interactions were
limited. COVAAS, COVID Suraksha, Gyan Brikshya, Biswa Vidya Assam are some of the internet-based
interventions adopted by the state government that enabled covid management and remote learning in
parts of Assam. State officials however emphasised on the need for improved centre-state collaboration
to expedite the deployment of infrastructure as well as to involve other stakeholders in building a robust
digital society for rural areas.
3.2: HARYANA

Source: TRAI PIR Dec’20; Kantar-IMRB, 2020; Lok Sabha Unstarred Q.283; Lok Sabha Unstarred Q. 3575, Lok Sabha
Unstarred Q. 4666 Lok Sabha Unstarred Q. 4004; Census 2011; CSO
Interactions with stakeholders from Haryana reflected a vibrant rural community of digital users including
enterprising VLEs. It is one of the few states along with Karnataka and Kerala that has achieved near 100
per cent Bharat Net connectivity. However, the infrastructure is not free from quality concerns, especially
those related to maintenance and upkeep. Moreover, when Bharat Net Phase-I was being implemented;
government departments were not ready with user friendly applications. By the time new applications
were developed, the network was out dated due to poor upkeep and faulty machinery. State officials
also highlighted the need to migrate from a linear architecture to the new ring architecture for laying
fibre. Damages in the cable at any point in a linear architecture may disrupt connectivity over the entire
network. This challenge is easily addressed through the ring architecture. Such inefficiencies in network
architecture as well as bureaucratic requirements for procurement discourages the private sector from
utilising the Bharat Net network adversely affecting its monetisation.
Haryana, like most states also faces challenges related to Right of Way. The State Government replaced
the Right of Way (RoW) Policy, 2000 (amended vide no 2/286/1840 dated 08-10-2003) with the
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Communication & Connectivity Infrastructure Policy 2013 (CCIP). This policy was further amended vide
Notification No. 2/368/Vol II/1422 dated 11.06.2014. With the announcement of the Rules “Indian
Telegraph Right of Way 2016” the state government yet again amended its RoW policy to simplify the
process for RoW permissions. However, discussions with stakeholders found that the urban development
and housing department has its own version of the tower installation policy wherein, the municipal
corporations continue to follow the guidelines of the Communication and Connectivity Infrastructure
policy of 2013. The lack of uniformity across departments has interfered with granting clearances on the
portal, thereby resulting in delays.
While the state has adopted and implemented various central government policies, it has also taken
several state-level initiatives. These state policies focus on enhancing digital adoption in rural areas.
Digital content and services are provided through CSC Centres. The Haryana state government has made
it mandatory for public schools to use the Bharat Net network. The equipment required (such as modem,
computers) for computer training at schools is provided by the state government. Computer labs utilise
Bharat Net bandwidth for all types of training. Police stations are on the SWAN network and have digital
connectivity both through intranet and the Internet.
State officials emphasised on the need to migrate to a ring architecture for laying of new fibre under the
Bharat Net program. This would not only improve the quality of the network but also encourage private
players to utilise this network and increase monetisation opportunities for BBNL.

Central Level Policies and Initiatives

State-level Policies and Initiatives

Policies to build access infrastructure

General Details and Performance
Bharat Net Status
•
Of the 6204 GPs (including BHQs), 6203 GPs have already been
connected i.e. ~ 100 per cent.
•
The fibre was laid down by BSNL on the directives of BBNL in Haryana.
•
VLEs have been assigned the task of maintaining the fibre
infrastructure. Champion VLEs (CVLE) is assigned maintenance work.
Monetization
•
VLEs bear the cost of deploying FTTH connections. Internet Services
are provided to village citizens at a monthly plan of about Rs. 599. VLEs
get a share of the revenue.
Right of Way
•
Haryana is among the first few States to have established core IT
infrastructure (SWAN and SDC) to facilitate the e-enablement of life
and work.
•
The RoW policy has been notified and is aligned to RoW rules 2016 .
•
Haryana has launched an online portal for single window clearance of
mobile towers and OFC applications
Challenges and Issues
•
•
•
•
•
•

Policies to increase
adoption and application

State Wide Area Network (SWAN)
•
Provided up to Block Level.
•
Complementary to Bharat Net which provides
connectivity after block level.
Other initiatives
•
State Government has submitted a DPR to
upgrade linear architecture to ring architecture.
In this DPR a PPP model has been suggested
to enhance network connectivity. The PPP
model will help address the problem of delayed
responses from BBNL and USOF.
•
State has given free Right of Way (RoW) to
BBNL for laying fibre.

Due to lack of upkeep efforts, the Bharat Net network from Phase-I has become obsolete.
There are network inefficiencies associated with linear architecture.
Concerns regarding the replacement of old equipment and poor quality of existing equipment, especially the GPON
equipment- OLTs, ONTs.
Theo poor maintenance of Bharat Net infrastructure negatively impacts the demand for FTTH. connections in a village
CSC-VLEs are not being properly trained for maintenance of the last-mile network.
Despite the new RoW policy, charges levied on installation of mobile towers on private land and building is still quite high.
General Details and Performance

CSC
•
11,400 active CSCs, offering about 60 state and 400 central
government services and covering all the GPs in the state.
•
Services most popularly availed are banking services (through DigiPay),
residence certificate service, and pension services.
PMGDISHA
•
The state has achieved 112 per cent target in training of beneficiaries
under this program.
Digital Villages
•
22 Digital Villages have been identified in Haryana.
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•
•
•

Wi-Fi hotspots were installed using state
and CSCs funds to enable the provision of
e-governance services through CSC.
Haryana has made it mandatory to use the
Bharat Net network specifically in schools.
The police operate on SWAN network and have
digital connectivity both through intranet and
the internet.

3.3: JHARKHAND

Source: TRAI PIR Dec’20; Kantar-IMRB, 2020; Lok Sabha Unstarred Q.283; Lok Sabha Unstarred Q. 3575, Lok Sabha
Unstarred Q. 4666 Lok Sabha Unstarred Q. 4004; Census 2011; CSO
Much like Haryana, Jharkhand has made meaningful progress in deployment and utilisation of the Bharat
Net infrastructure. The switch to a State-led model in Phase-II has helped accelerate the process of laying
fibre as well as improving the quality and utilisation of the network. Special state initiatives to build Wi-Fi
hotspots has improved connectivity in the last mile and also enabled the uptake of broadband services.
Since services are currently free of cost, the state is yet to generate any revenue from the provisioning of
Wi-Fi, though it has greatly encouraged adoption. The backhaul support for these hotspots is provided by
BSNL. As reported in the table the number of operational CSCs has significantly improved in the last five
years.
However, there continue to remain several challenges that limit broadband access in the state.
Jharkhand’s topography is not compatible with underground fibre everywhere. Availability of electricity
is also a major concern and has substantially compromised the quality of overall network availability.
The laid fibre has seen cuts and relaying, with much of it becoming untraceable over time. Finally,
administrators stressed on the need to strengthen backhaul support for improvements in last mile
connectivity.
Jharkhand’s RoW policy is only applicable for mobile towers. The policy was notified on 4th December
2015, and is aligned with the central government’s RoW Rules, 2016. Our stakeholder discussions find
Jharkhand’s online portal for towers as an example to emulate. The portal streamlines the process for
online application and grant of permission for installation of mobile towers. The portal also helps telecom
service providers and infrastructure providers in obtaining permissions within a specified time frame.
Besides infrastructure, the state has also invested in building digital applications and enabling adoption.
JharSewa is a state-backed e-governance service where a citizen can apply for Caste/Residential/
Income/Birth or Death Certificate through CSCs. The state has also promoted financial inclusion through
digital means. DigiPay is an AEPS mode of transaction where rural citizens can withdraw money from their
bank accounts, either at home or at a nearest CSC. Other applications have also been developed in local
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languages by the state to help farmers in various agricultural activities.
State officials recommended the need for improvements in the backhaul support provided by BBNL and
lowering of electricity tariffs to achieve the full potential of various central and state-government schemes
available to rural citizens.
Central Level Policies and Initiatives

State-level Policies and Initiatives

Policies to build access infrastructure

General Details and Performance
Bharat Net Status
•
Under the Bharat Net Project, 3608/ 4653 GPs are service ready. In
Phase-I, PGCIL was the project implementation agency (PIA).
•
Phase-II has been implemented using the “State-Led Model”. The
State Implementation Agency is Jharkhand Communication Network
Ltd. (JCNL). The PIA is Himachal Futuristic Communications Ltd.
(HFCL). This tender also includes the cost of O&M. In Phase-II, there is
a provision for Third Party Assessments; this improves accountability of
the network quality.
•
GPON Technology with a linear architecture has been deployed both in
Phase-I and Phase-II.
Monetization
•
The state is providing dark fibre on lease. JCNL is also working on
publishing tariff cards.
Right of Way
•
Policy notified on 4th December 2015, Same is aligned with RoW rules,
2016.
•
Jharkhand is among few states to have cleared all application for
towers within 60 days.
Challenges and Issues
•
•
•
•

Policies to increase adoption
and application

LWE Towers
•
State has provided a funding of Rs. 65 crore
for mobile towers with Wi-Fi Hotspots in LWE
affected areas.
Horizontal Connectivity
•
Projects to increase horizontal connectivity are
in the pipeline, delay as tenders floated earlier
were cancelled.
•
Proposal to further install Wi-Fi Hotspots is
under consideration.

In Phase-I, the PIA was not responsible for O&M, hence less accountability. Fibre cuts could not be restored on time. The old
fibre has become untraceable. Not laying fibre at an appropriate depth of 1.65 m has resulted in greater damage.
Backhaul is provided by BSNL and it has mostly poor bandwidth and low speed. State is bound by rules to get backhaul from
BSNL and not private players.
LWE affected areas and topography of Jharkhand in some unconnected areas is another challenge
The RoW Jharkhand policy has deviated marginally with one-time registration charges ranging between Rs 10,000 - Rs.
20,000
General Details and Performance

CSC
•
CSCs are known as “Pragya Kendras” in Jharkhand.
•
CSCs have achieved good coverage. All GPs of Jharkhand provide CSC
services
•
The uptake has increased from 4217 functional GPs in 2014 to 13976
functional GPs in 2017.
PMGDISHA
•
14, 97, 921 individuals have been trained under this scheme
Digital Villages
•
27 digital villages in Jharkhand that are being developed to provide a
range of services including telemedicine, education, banking etc

JharSewa
•
E-governance service where a citizen can apply
for caste/residential/ income certificates, etc.
Agricultural Apps
•
Local language apps developed by state for
agricultural activities has benefitted farmers.

Challenges and Issues
Only 37 percent Pragya Kendras operate from Gram Panchayat Bhawan. Rural citizens often find it difficult to reach these GPs and
other Pragya Kendras
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3.4: MADHYA PRADESH

Source: TRAI PIR Dec’20; Kantar-IMRB, 2020; Lok Sabha Unstarred Q.283; Lok Sabha Unstarred Q. 3575, Lok Sabha
Unstarred Q. 4666 Lok Sabha Unstarred Q. 4004; Census 2011; CSO
Madhya Pradesh is among the states that have remained relatively hands off in implementation of the
Bharat Net infrastructure. The tendering process in Phase-II was also conducted by BBNL, though the
state had submitted a detailed DPR. Himachal Futuristic Corporation Limited (HFCL) was appointed for
the survey, procurement, supply, trenching, laying, installation, testing and maintenance of the optical
fibre cable (OFC), accessories and GPON equipment. Like most states, the Bharat Net infrastructure in
MP is also dependent on BSNL for backhaul support. Inefficiencies and poor quality continue to plague
the existing infrastructure. According to state officials, from a sample of 40 villages surveyed in Phase
I, only one was receiving proper connectivity. This was also because it was the only GP making timely
payments to BBNL for their infrastructure. The state has not made progress with respect to adoption of
new technologies or better network architecture that improve the network’s performance in the long run.
Madhya Pradesh’s RoW policy is aligned to that of the Central government. The state is a pioneer in
developing the single window clearance system for the establishment of underground and overhead
telecom infrastructure. The time taken for private land clearances is 3 days and for government land is 45
days. This encourages private sector participation in building of telecom networks.
While the state itself has not been involved in building the network in rural areas, it has been active in
developing content and enhancing digital adoption in rural areas. Digital content and services are provided
through CSC Centres. MP Online as well as the Digital Postman scheme, are state level initiatives to
improve digital literacy and application. In response to the pandemic, the state Department of Science
and Technology’s MAP-IT or Madhya Pradesh Agency for Promotion of Information Technology developed
the Sarthak App to maintain records of infected and quarantined individuals. While these are small
steps towards building a digital community for rural users, the state is far from achieving its ambition of
complete digital inclusion. State officials recommended that the journey towards universal broadband can
be accelerated by improved coordination between the state and centre for deployment of infrastructure
as well as building inclusive programs on digital literacy and relevant digital applications.
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Central Level Policies and Initiatives

State-level Policies and Initiatives

Policies to increase adoption and
application

Policies to build access infrastructure

General Details and Performance
Bharat Net Status
•
Of the 23,728 targeted GPs, about 64 per cent are service ready
•
In Phase-I, the state was not involved. In Phase-II, the state submitted
a detailed project report (DPR) but implementation decisions were
made by BBNL.
•
The CPSU model was adopted in Phase-II.
•
HFCL was contracted by BSNL for the survey, procurement, supply,
trenching, laying, installation, testing and maintenance of optical fibre
cable (OFC), accessories and GPON equipment in Madhya Pradesh. The
operations and maintenance contract is valid for a period of 7 years.
Monetization
•
GPs pay BBNL for utilization of Bharat Net fibre.
•
Telecom Service Providers have also expressed their interest in utilizing
the Bharat Net infrastructure for their 4G/ LTE services. Airtel has also
requested 1 Gbps bandwidth at 320 GPs in MP.
RoW Policy
•
The Madhya Pradesh Telecom Infrastructure Policy was notified on
March 8th, 2019 and is aligned to centralised RoW rules 2016.
•
MP has centralised portal for RoW clearances for towers and OFC.

•

The state has not played any active role in
implementation of the Bharat Net program or
building access infrastructure.

Challenges and Issues
•
•
•
•

Challenges remain in last-mile connectivity- faulty hardware, lost fibre, lack of follow up against complaints of fibre cuts.
Non-payment from rural development department to BBNL result in suspension of services at GPs
Even with installed Wi-Fi, connectivity is poor due to lack of power, absence of earthing systems, faulty UPS, etc.
Dependency on BSNL for backhaul and restoration of fibre cuts impacts the quality of the network.
General Details and Performance

CSC
•
CSC Centres offer various services like Ayushman Card, Ayushman
Yojana List Ayushman Hospital List, Ayushman Yojana Registration
Form, Driving License (Learner’s, Light and Heavy), Vehicle Registration
Certificate (RC), Vehicle Insurance, Admit Card for various exams,
Registration in Employment Exchange, Application for Arms License &
Duplicate Arms License & Application for Indira Awas Yojana in Madhya
Pradesh.
PMGDISHA
•
29,96,480 individuals have been trained under this scheme.
Digital Villages
•
56 digital villages in MP. The estimated number of beneficiaries is
35903.

MP ONLINE
•
This service is widely used in rural areas for
educational purpose.
•
Sarthak App for effective containment of
Covid-19 in the state.
•
Digital Postman Scheme to train and teach
households, especially women and elderly
about digital transactions.

Challenges and Issues
Dense forests in Madhya Pradesh, home to tribal and marginalised communities face greater digital exclusion.
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3.5: MAHARASHTRA

Source: TRAI PIR Dec’20; Kantar-IMRB, 2020; Lok Sabha Unstarred Q.283; Lok Sabha Unstarred Q. 3575, Lok Sabha
Unstarred Q. 4666 Lok Sabha Unstarred Q. 4004; Census 2011; CSO

Maharashtra is among the most progressive states in the country, both in terms of connectivity, quality of
infrastructure as well as digital adoption. In the state-led implementation of Bharat Net Phase 2, the state
has deployed IP-Multi Protocol Layer Switching (IP-MPLS) architecture. It uses a more reliable “mesh-ring”
topology as compared to the linear topology predominantly followed in Phase I and addresses several limitations of the network laid out in the first phase. It is among a handful of states that have deployed a technologically advanced architecture. The network design and capacity are future proof and likely to expedite digital
adoption in the future. It is one of the few states to have picked a private sector service provider as against the
traditional public sector companies that are usually chosen for deployment of Bharat Net infrastructure.
The RoW policy in Maharashtra was notified on February 17, 2018 and is aligned to the RoW Rules 2016.
Despite the policy, authorities often disregard guidelines that cause delay in clearances for application of new
towers and fibre . For private sector operators especially, RoW clearances can become a big hindrance. State
authorities can benefit from strict implementation of policy guidelines and smoothen the process for laying
new infrastructure.
In addition to cutting edge technology for infrastructure, the state is also ahead of several others in digital
adoption and application. Digital content and services are provided through CSC centres that function well.
However, the performance of digital literacy schemes such as PMGDISHA is below the all-India average
in the state. Digital applications and literacy initiatives are also being run by the private sector. This greatly
supplements the efforts of the state and central government schemes. State e-governance initiatives such as
SETU encourage adoption of IT Services by citizens.
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Central Level Policies and Initiatives

State-level Policies and Initiatives

Policies to build access infrastructure

General Details and Performance
Bharat Net
•
Under Bharat Net, 19,024 GPs have been made service ready out of the
target of 28, 260 GPs.
•
Phase-I implementation was carried out by BBNL. Phase- II, also
known as MahaNet, is being implemented through the “state-led”
model. Maharashtra Information Technology Corporation Ltd. (MahaIT)
is the state-nodal agency for implementation.
•
Implementation Model for Phase-II: Project ownership with USOF
& BBNL. BBNL controls funding and does monitoring. Choice of
implementing agency rests with the state. Two vendors are currently
implementing the plan – ITI Ltd and Sterlite.
•
Wi-Fi installations- For Phase-I, BBNL has given work to CSC-SPV.
For Phase-II approved costs were sent by the Maharashtra state
government. Funds from the centre are awaited.
•
O&M Handed over to CSC-SPV by BBNL in 2019.
Monetization•
For Phase-I, no involvement of state; services given free for 1 year. For
Phase-II, state is working on strategies for monetization and utilisation
of infrastructure.
Right OF Way
•
The RoW policy is notified on February 17, 2018 and is aligned to RoW
rule 2016 .
•
Online portal for single window clearance is in draft stage.

Electricity poles are being used to optimise
the route for laying OFC. This will help connect
remote villages.

Challenges and Issues
•
•
•
•

Policies to increase adoption
and application

•

Poor Service Agreements - Half of the GPs connected are currently not in working condition.
Problems with RoW- Delays observed with forest dept., PWD etc.
Non-availability of continuous electricity.
None of the authorities are following the guidelines of RoW
General Details and Performance

CSC•
Performance is good in terms of coverage. 100 per cent coverage of
GPs.
PMGDISHA
•
Out of the target to train 44, 33,000 individuals, only 22, 16, 328 have
been trained.
Digital Villages
•
There are 45 digital villages in Maharashtra providing a gamut of
services ranging from education, telemedicine, financial services, etc.

•
•

Most of the state government departments are
digitised. Content is available in Marathi and
English.
E-Governance initiatives include SETU,
SARITA, SARTHI, LMIS, SEAS, etc.

Challenges and Issues
The state officials didn’t identify any specific challenges related to adoption and application, though some limitations were
highlighted by private services providers in the region (discussed later)
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3.6: TAMIL NADU

Source: TRAI PIR Dec’20; Kantar-IMRB, 2020; Lok Sabha Unstarred Q.283; Lok Sabha Unstarred Q. 3575, Lok Sabha
Unstarred Q. 4666 Lok Sabha Unstarred Q. 4004; Census 2011; CSO
Tamil Nadu is a case of complete break down between the centre and the state on the issue of broadband
infrastructure. As a consequence, none of the GPs are connected with fibre under the Bharat Net program.
TANFINET Corporation, a state led initiative prepared a Request for Proposal (RFP) for selecting the
Project Implementing Agency (PIA), which was subsequently scrapped by the Central Government,
putting a Rs 2441 crore Bharat Net Optic Fibre Cable tender on hold. The Tamil Nadu state government
incorporated changes in the tender clauses which were dismissed by the Centre as restrictive and
discriminatory and the project was eventually scrapped. The state dealt with the failure of Bharat Net by
deploying broadband infrastructure on its own.
Tamil Nadu has issued a government order to facilitate centralised permission for Right of Way access
to private and public sector applicants looking to install mobile towers or lay optical fibre . However,
a detailed policy is yet to be announces. While the state recently launched an online portal for RoW
clearances , our stakeholder consultation reveal that in the absence of a detailed policy, online clearances
are getting delayed, hindering the quick deployment of network.
With respect to adoption and application, the state government has played a very active role in running
the CSC centres and ensuring delivery of e-governance services, despite the absence of Bharat Net
infrastructure in the state. The state initiatives are well supported by private sector and philanthropic
organisations. For example, Tamil Nadu in partnership with Google and Tata Trust recently launched the
Internet Saathi programme for women in rural areas. The details of the Internet Saathi programme are
discussed in the following sub-sections. L&T Financial Services (LTFS), a leading Non-Banking Financial
Services Group has also launched ‘Digital Sakhi’ – an educational programme aimed at digital financial
inclusion of rural women in the state. The state has announced a digital vault for citizen application of
government certificates. These include birth and death certificates, licenses, insurance, etc. The digital
storage system is supported by a robust blockchain system, offering convenience and security to citizens.
More recently, the state government adopted a slew of policy measures on online education to respond to
the covid 19 pandemic
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Central Level Policies and Initiatives

State-level Policies and Initiatives

Policies to increase adoption and
application

Policies to build access infrastructure

General Details and Performance
•
•

The centre has not played any active role in implementation of the
Bharat Net program or building access infrastructure.
•
Bidding conditions incorporated by the state government’s TAIFNET
was found to be restrictive and discriminatory by the Union
Government and it was ordered to scrap an infrastructure project worth
more than Rs 2,000 crore on June 26, 2020.
Right of Way
•
Tamil Nadu has issued Government order and has aligned its policy to
RoW rules 2016 .
•
Online portal for RoW clearances has been launched on 24th November
2020 .

•

•

•

Tamil Nadu has implemented the project under
the state led model.
Government issued necessary orders for the
formation and TANFINET Corporation was
incorporated under the companies Act, 2013 in
June 2018
A sum of Rs 50 lakh has been allocated as the
state’s share capital for this purpose. Tamil
Nadu Arasu Cable TV Corporation (TACTV)
was in the process of preparing a Detailed
Project Report (DPR) for the Bharat Net’s
implementation in Tamil Nadu.
Not even a single GP has been connected with
OFC under the on-going second phase of the
Bharat Net Project

Challenges and Issues
•
•
•

None of the GPs are connected with OFC in Tamil Nadu.
Corruption and malpractices led to the cancellation of the tender.
Approval on online portal is difficult
General Details and Performance
•

PMGDISHA
•
6,31,284 individuals have been trained under this scheme
Digital Villages
•
There are 42 digital villages in Tamil Nadu.

•
•

•
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Government of Tamil Nadu has proposed to
roll out 5440 CSCs throughout the State in the
ratio of 1 CSC for every 3 Village Panchayats
in a Public Private Partnership (PPP) model as
envisaged by Government of India.
Common Service Centres are located across 31
districts in Tamil Nadu
The state government in partnership with
Google and Tata Trusts launched the Internet
Saathi programme for women in the rural
areas. The programme primarily deals with
trainings on access and use the internet.
L&T Financial Services (LTFS), a leading NonBanking Financial Services Group has launched
‘Digital Sakhi’ – an educational programme
aimed at digital financial inclusion of rural
women – in Villupuram, Tamil Nadu.

3.7: WEST BENGAL

Source: TRAI PIR Dec’20; Kantar-IMRB, 2020; Lok Sabha Unstarred Q.283; Lok Sabha Unstarred Q. 3575, Lok Sabha
Unstarred Q. 4666 Lok Sabha Unstarred Q. 4004; Census 2011; CSO
The state has seen some development of broadband infrastructure under the Bharat Net program.
However, the progress is not without challenges. In its second phase, being implemented using the
PPP model, the state is facing challenges with respect to financial resources as well as implementation.
Officials reported that the proof of concept for laying infrastructure was not tested adequately and led to
implementation challenges in difficult terrain.
The state has also launched Telecom Infrastructure Guidelines, 2020 for clearance and permission to set
up mobile tower or base tower station (BTS) and laying optical fibre cable (OFC) . These applications can
be filed on an online portal .
The state is working at the ground level to improve digital adoption and design applications. The central
government CSCs are also working well in some parts. However, due to the lack of coordination between
the state and the centre, West Bengal has also launched “Bangla Sahayata Kendras”, similar to CSCs
to step up e-governance initiatives in the state. The performance of digital literacy schemes such as
PMGDISHA is far below satisfactory in the state. Continued initiative of the state government and better
coordination with the Centre can substantially improve the state of digital inclusion in the rural areas of
West Bengal.
The state case studies explain how policy adoption and implementation at the state-level impact digital
outcomes in rural areas. States have adopted different approaches in implementing Bharat Net, creating
their own state networks as well utilisation and monetisation of the ready infrastructure. In Phase-I,
none of the states were involved in implementation. However, in Phase-II, the approaches varied from no
involvement by the state to being completely state-led.
In general, we find that state involvement has greatly benefitted the outcomes of Bharat Net and that
in the long run a decentralised approach might work more effectively. Some states like Tamil Nadu have
progressed without any Central government support. However, a breakdown between the centre and
the state, as in the case of Tamil Nadu and West Bengal is also far from ideal. A balanced approach that
minimises bureaucratic delays in decision making and offers localised solutions will be the way forward.
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Moreover, involving the private sector will create room for efficiency as well as adoption of cutting-edge
technology. This is clearly visible in Maharashtra. The contributions of private sector in enabling digital
inclusion in rural areas is discussed in the next sub-section.
The role of the state is critical not only for implementation of infrastructure but also in building locally
relevant applications and driving digital adoption. Several states have designed and implemented
e-governance services that are designed to meet the needs of their citizens. The success of the Central
government CSC program has been above average in most states. With increased collaboration in funding,
technology support and ground level implementation the outcomes of such policy initiatives can be
further improved. As with infrastructure, private sector collaborations also enhance the quality, scalability
and viability of digital applications and services in rural areas.
Finally, the case studies reemphasise the heterogeneity in digital needs across the country. Local
contextualisation and decentralised efforts produce better outcomes than those that are centrally
managed. From Phase-I to Phase-II, there has been course correction with several states opting
to choose the state-led model for implementation. Even for programs on digital literacy and digital
applications, localised efforts are becoming more common. This not only helps design programs and
applications that meet the needs of rural citizens, it establishes trust among rural communities that helps
create long term benefits

Policies to increase adoption and
application

Policies to build access infrastructure

Central Level Policies and Initiatives

State-level Policies and Initiatives

General Details and Performance
Bharat Net Status
•
Under Bharat Net Phase-I & II, 2430 GPs out of the targeted 3708 GPs
is service ready.
•
In Phase-I, the state was not involved. Implementation was carried out
by BBNL. The Phase-II implementation in WB is being carried out using
the PPP model.
Monetization
•
GPs pay to BBNL for utilization of fibre.
Right of Way
•
The policy has been notified on December 28, 2020 and completely
aligns to RoW rules 2016
•
Online Portal for RoW clearances exists.

WB State Wide Area Network (WB-SWAN)
•
It has been built by the state government and
claimed to be designed using modern network
architecture.

Challenges and Issues
•
•
•

Financial constraints faced by the state under the PPP model.
Plans developed by the Central government are not always aligned to the needs of the State.
The “Proof of Concept” (PoC) is often done at a convenient and an easy location. This impacts the implementation in
challenging areas.
General Details and Performance

CSC
•
Approximately 17,000 active CSCs in WB.
•
CSCs in WB are also doing the work of Banking Correspondents.
PMGDISHA
•
12, 52, 374 individuals have been trained under PMGDISHA in WB
against the target of training 4,481,000 individuals.
Digital Villages
•
There are 24 Digital Villages in WB.

Bangla Sahayata Kendra (BSK)
•
The state government has decided to set up
around 2744 BSKs in all 23 districts with an
aim to provide state government services like
Kanyashree, Aikyashree, Caste certificates,
residential certificates, etc. online.
Self-Scan App
•
This is a scanning app similar to Cam Scanner
built internally by state-IT department. The
objective is to enable online education by
facilitating assignment submissions, copy
corrections, etc.

Challenges and Issues
•
•

BSKs, run by the state government, upon complete implementation will compete with CSCs. This may result in inefficient
utilisation of resources.
The applications built for rural citizens do not collect inputs from the ground. This impacts their adoption.
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3.8: ROLE OF THE PRIVATE SECTOR
The states of Maharashtra and Telangana were
among a few that opened up the Bharat Net
implementation bid to the private sector. T-Fibre
and Mahanet are network expansion projects
awarded to Sterlite Technologies Ltd. (STL). See
Box 3.1 for more details. Other than STL, HFCL
is another private sector company contracted by
Jharkhand government to implement Phase-II of
the Bharat Net program.

trained operator is provided by the STL team.
They are housed in every village and the costs are
covered using the PPP model. The program was
officially launched in November 2020 and has
been extended to 11 villages, improving last mile
connectivity. The company plans to scale up GARV
after the assessment of its pilot.
Private sector initiatives have also helped in
building last mile connectivity in rural areas. A great
example is the Wi-Fi hotspot provider, Bluetown60.

Box 3.1 - T-Fibre and Mahanet

T-Fibre
Telangana Fibre Grid Corporation Ltd. (T-Fibre) awarded the high-speed broadband connectivity project
to Sterlite Technologies Ltd (STL) to fulfil its vision of ‘Digital Telangana’. T-Fibre and STL are working
together to provide affordable high-speed broadband connectivity to 6 million rural citizens in the state
of Telangana.
The work order for Phase I amounted to approximately Rs.1100 crore. The total value of the project
is Rs.1800 crore. This turnkey project entails designing and building an end-to-end rural broadband
network across 11 districts, 3000 gram panchayats of Telangana and managing the network for an
additional seven years. The project has a significant O&M revenue stream, close to 30% of the overall
project value. The scope includes rolling out end-to-end network connectivity by deploying 64,000 Kms
of OFC (Optical Fibre Cable) Network, as well as deploying IP MPLS (Multiprotocol Label Switching), a
routing technique and GPON (Gigabit Passive Optical Network), a point to multipoint access to create
seamless network connectivity. STL leverages its latest network solutions such as LEAD360, iCORE and
FTTx Mantra to deliver this project.
MAHANET
Mahanet is an initiative of the Maharashtra state government which aims to connect 13,000 gram
panchayats digitally as a part of the Bharat Net programme. STL was awarded Rs 1,512 crore for the
first phase of the project which entails connecting 4,045gram panchayats across eight districts of
Maharashtra, covering over 7.5 million citizens. The Mahanet project was awarded the status of an
“Important Public Purpose” project and therefore several permissions required to be taken for its
implementation were waived off by the central government. STL has already connected 80 per cent of
the contracted GPs, using the ring architecture in Maharashtra. Their contract also included 7 years of
network maintenance.
A s a private entity, STL has also invested in
the ecosystem through its philanthropic digital
adoption program named GARV59, currently in its
pilot stage. The platform features include Wi-Fi
hotspots, interactive screens, biometric checks,
power backup with fast charging, cameras, multidirectional microphones, ultra sound sensors,
ultra-HD display screens, CCTV solutions, an IoT
board and voltage regulators. The implementation
of the program is in collaboration with the
Central Government’s CSC scheme, engaging
village entrepreneurs to drive digital penetration
in rural areas. The kiosk, operated by a semi-

Bluetown operates as a managed hotspot service
provider for eastern India. Along with Airtel and
BSNL the company provides Wi-Fi hotspots at
more than 700 remote locations in rural India.
Their solutions were also recognised at the ITU
Telecom World Conference in 2016 as a low cost
and sustainable option to improve connectivity in
rural areas61. More recently they featured in ITU’s
Last Mile Internet Connectivity Solutions Guide
as a private commercial integrated operator that
sells Wi-Fi services while purchasing backhaul
capacity62. These services can easily be modified

____________

Inputs from Sterlite; http://www.sterlitegarv.in/
Inputs from Bluetown ; https://bluetown.com/
61
https://bluetown.com/2016/11/20/bluetown-is-helping-build-a-better-connected-world-itu-telecom-world-2016-bangkok/
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The Last Mile Internet Connectivity Solutions Guide – Sustainable Connectivity Options for unconnected sites, ITU Publications 2020. Available at https://www.itu.int/en/ITU-D/Technology/Documents/LMC/The%20Last-Mile%20Internet%20Connectivity%20Solutions%20Guide.pdf
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to comply with PM-WANI, the aggregator model
for Wi-Fi services, recently approved by the Central
Government. The scheme aims to set up 10 million
new public Wi-Fi hotspots across the country
by buying bandwidth from telcos and ISPs and
reselling it to mom-and -pop stores and cafes. As
on date. Approximately 50,000 hotspots have been
made compliant with the scheme. While upcoming
PM-WANI-compliant Wi-Fi hotspots will operate
in existing unlicensed bands—2.4GHz, 5 Ghz and
5.8GHz, the industry is pushing the government
to open new spectrum bands for unlicensed use
including 6Ghz and 60Ghz (V band )63. See Box 3.2

for more details.
Big-tech companies like Facebook and Google
have also entered into partnerships with other
organisations and the state government to improve
last mile connectivity as well as promote digital
adoption among rural communities. For example,
Facebook is set to provide digital literacy training
to 1 lakh women across seven states of the
country under its ‘We Think Digital’ program64.
This training program has been designed with a
focus on digital literacy and citizenship, addressing
issues around privacy, safety, and misinformation.
Microsoft has also been proactive and is working

Box 3.2 - PM-WANI Scheme
The PM-WANI scheme, announced by the Department of Telecommunications, aims to increase
internet connectivity across the country by implementing a decentralised system of public access
point. It involves several players including public data office (PDO), PDO aggregators (PDOA), App
providers and a central registry as described in the figure below.

PDO
It will establish,
maintain, and operate
only WANI compliant
Wi-Fi Access Points
and deliver broadband
services to subscribers

PDOA

APP PROVIDERS

CENTRAL
REGISTRY

It will be an aggregator
of PDOs and perform
the functions relating
to Authorization and
Accounting.

It will develop an App
to register users and
discover WANI compliant Wi-Fi hotspots
in the nearby area and
display the same within
the App for accessing
the internet service.

It will maintain the details of App Providers,
PDOAs, and PDOs. To
begin with, the Central
Registry will be maintained by C-DoT.

The scheme envisages setting up of public Wi-Fi networks and access points by local Kirana and
neighborhood shops through public data offices (PDO will be set up on the lines of Public Call
Offices (PCOs)) that will not involve any licence, fee or registration. There intended benefits of the
scheme were summarised by the government as
• PM WANI will be able to connect a new wave of users not just to commercial and entertainment
options, but also to education, telehealth and agriculture extension, and bring greater
accountability to the government by boosting transparency and interactivity.
• PM WANI can result into a rapid scale-up of the Internet in rural India, which will be
transformative, given the low level of penetration — 27.57 subscribers per 100 populations in
2019.
• It also has the potential to generate 2-3 crore jobs (under the assumption that each hotspot
will create 2-3 jobs for the 10 Mn hotspots placed as a target under the NDCP for 2022) and
entrepreneurship opportunities, besides offering a cost-effective means of mass connectivity.
• While benefits are huge, there may be some challenges in execution including those related to
network security risks.

____________
https://the-ken.com/story/will-google-facebook-fuel-indias-public-Wi-Fi-under-pm-wani/?utm_source=daily_story&utm_medium=email&utm_campaign=daily_newsletter
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https://www.financialexpress.com/industry/facebook-launches-we-think-digital-programme-to-provide-digital-literacy-training-to-1-lakh-women/1864871/
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towards rural internet connectivity through its
initiatives such as digital cloud services for all,
communication and productivity services for the
government, etc65. “Internet Saathi”, a co-owned
program by Google and Tata Trust is another
remarkable story where the entry of private
players has substantially bridged the digital gap
in rural India66, especially the gender divide in
access to digital services. The ratio of female to
male internet users in the villages selected for
the program was 1:10, in 2015. This improved
to 4:10 after the implementation of the program.
The initiative is not linked to any of the existing
central government schemes, Tata Trusts local
network led the operationalisation of the program.
Tata Trusts has also established a Foundation for
Rural Entrepreneurship Development (FREND)
for implementation of Internet Saathi’s livelihood
program in rural communities. Currently, Internet
Saathi is in its second phase and is trying to provide
livelihood opportunities to rural women including
social entrepreneurship, training/coaching centres/
services providers for local arts, in agriculture and
other allied activities. The Internet Saathi Program
has positively impacted its beneficiaries. Their
knowledge base, confidence and dignity have been
rewarded enormously under this model. Digital
independence of women has had spill over effects
on the overall socio-economic condition of their
families as well as the quality of education for their
children.
Contributions of the private sector add immense
value to digitisation programs in rural areas.
However, policy design and government choices
can limit their participation. The poor quality of
government networks discourages its use by
private operators, despite excess capacity. In some
areas, poor viability conflicts with the commercial
objectives of private players. We observe from the
case studies and our interactions with different
stake holders that collaboration is necessary to
scale digital initiatives. This will truly enable the
universalisation of broadband in rural areas. Every
stakeholder including different central government
departments, state governments, private sector
service and infrastructure providers, philanthropic
initiatives, etc. can contribute meaningfully
towards building digital communities in rural areas.
Working in silos is likely to raise conflicts or lead to
duplication of efforts, as demonstrated in the state
case studies. This will increase inefficiencies and

result in sub-optimal outcomes. In the final section
of this report, we make a few recommendations
on expediting efforts towards building a digital
inclusive society for rural India.

____________
https://economictimes.indiatimes.com/news/politics-and-nation/harisal-village-adopted-by-microsoft-to-be-developed-as-indias-first-ideal-digital-village/articleshow/58187649.cms?from=mdr ; https://news.microsoft.com/en-in/government-maharashtra-microsoft-ink-mou-enhance-citizen-services-start-ecosystem/
66
Inputs from Google India; https://internetsaathiindia.org/
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4. CONCLUDING REMARKS AND RECOMMENDATIONS
Markets enable efficient allocation of resources,
helping reach an equilibrium between producers
and consumers. The lack of a “critical mass” of
consumers often leads to lack of private sector
interest and therefore market failure in rural area.
Challenges of affordability, high cost of service
have left several parts of rural India unconnected,
meaning that government has to play an active
role in addressing rural connectivity, at least until
it becomes attractive for the private sector and
perhaps even later. Most other countries has
followed a similar approach. In India, the USOF
fund was first earmarked to provide communication
services in rural areas. The Bharat Net program
became an extension of that agenda. The Central
government’s intent to provide universal broadband
was clearly outlined in the National Telecom Policy
2012. The National Digital Communication Policy,
2018 reinforced this objective, and laid out the
roadmap for providing high speed connectivity
to all citizens. In its Connect India goal for 2022,
the policy aims to provide universal broadband
connectivity at 50 Mbps to every citizen. The action
agenda included progress on BharatNet, GramNet,
NagarNet and Jan Wi-Fi.
The Department of Telecommunication (DoT)
launched the National Broadband Mission in
December 2019, to fast track the growth of digital
communications infrastructure, bridge digital
divides and provide affordable internet access by
working closely with states and UTs. The Prime
Minister reiterated the government’s intention to
provide universal broadband by announcing that
every village will get optical fibre internet within
1000 days as a part of his Independence Day
Speech in 2020.
The Covid-19 pandemic clearly established the
role of digital infrastructure and communications
in enabling agency through harsh lockdowns and
supply shortages. This experience underscored
the need for digital connectivity in rural areas, that
suffer from other infrastructure deficits. It also
brought to light several stories of exacerbating
digital divides between rural and urban areas.
Facilities such as telemedicine, online education
were not available in most rural areas due to poor
or unavailable communications infrastructure
or the lack of supporting infrastructure such as
electricity connections. While progress is slow,
and success is sporadic, the government remains
committed to its Digital India mission, of which
Digital Villages is an important part. Recently, the
agriculture ministry selected 100 villages across
six states to pilot projects on digital farming,

harnessing artificial intelligence technologies.
The Union Cabinet also gave its approval to
DoT’s proposal for the launch of PM-WANI which
is formulated on the recommendations of the
Telecom Regulatory Authority of India made in
2017-18.(TRAI) . This is envisaged to be India’s
Public Wi-Fi Access Network. The implementation
is based on an unbundled distributed model that
will follow ultra-light touch regulatory guidelines.
This report reflects on the hits and misses of
building inclusive digital societies in rural India.
We begin by including access, adoption and
application as a part of the inclusion framework,
recognising that supply of infrastructure isn’t
sufficient to encourage its adoption and use for
economic or social gains. On all three aspects,
we find dramatic differences in the outcomes for
states and UTs of India that can be explained by
the adoption and implementation of policies both
at the Centre and state government levels. Besides
the need for better policies and implementation
in areas such as Right of Way (RoW), the lack of
collaboration between the centre and states in
some instances have led to duplication of effort and
inefficient outcomes. Implementation challenges
related to Bharat Net differ across states. The
case studies find that states such as Maharashtra
and Jharkhand which chose to partner with the
private sector for the Phase II deployment of
Bharat Net delivered better outcomes. On digital
adoption and application, central government’s CSC
program seems to be working well overall, however,
states such as West Bengal have demonstrated
capabilities in building locally relevant applications
to encourage digital adoption. In general,
decentralised and local implementation has
helped state governments earn the trust of rural
users in adopting and migrating to digital services.
Involvement of local governing institutions and
village entrepreneurs have been some key success
factors. Our assessment in this report finds scope
for improvements in policy design as well as
implementation through a concentrated effort that
simultaneously focuses on access, adoption and
application. Most importantly, governments at all
levels must invest in periodic impact assessments
for all policy decisions to maximise success. Very
often the most well-intended policies don’t deliver
on their stated objectives. Below we summarise our
policy recommendations on the three key levers
of an inclusive digital society (illustrated in Figure
4.1). Some recommendations such as improving
collaboration between central, state and local
governments as well as encouraging private sector
participation cut across all three levers.
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Figure 4.1: Policy Recommendations

4.1 GENERAL RECOMMENDATIONS
IMPROVING COLLABORATION BETWEEN STATE
AND CENTRE
The case studies highlight the problem with
centralisation in planning and design of policies
that need to be implemented at the state-level.
The first phase of the Bharat Net program is a
classic example. With flexibilities provided in
Phase-II, several states were able to drive the
implementation process by choosing their own
network architecture, implementation agencies,
monitoring mechanisms and monetisation models.
Even with the CSC and Digital Villages, proactive
engagement with states is likely to improve
outcomes. The National Broadband Mission
attempts to correct this with regular dialogue.
The process must be strengthened and allow for
continuous engagement between the Central and
State government counterparts.
ENCOURAGE PRIVATE SECTOR PARTICIPATION
The analysis highlights how private sector
participation can catalyse network infrastructure
development in rural areas. The current
policy design lacks incentive for private sector
participation. In several cases, the public sector
service provider was the default choice for
backhaul services, compromising on quality of
the network. The public sector service provider

is trailing behind private operators in adoption of
newer technologies and also lacks skilled technical
manpower.
In our consultation with private sector operators,
there was a recommendation to allow private
operators to choose between roll out of rural
networks and paying the USOF levy as a part of
the license condition. Both methods can be good
alternatives to achieving the objective of universal
broadband. Instead of USOF contributions, private
sector operators could directly contribute to
building rural communications infrastructure in
accordance to technology and resources available
and complement efforts of the Bharat Net program.
Private sector also has a very important role in
improving availability of relevant applications
and their adoption. Most private sector telecom
operators also have tie ups on the content end,
which could enable faster adoption of digital
application in rural areas. As discussed in the
report, philanthropic efforts by the private sector
offer integrated packages that provide a host of
relevant applications. Such initiatives need to
be encouraged and incentivised through policy
measures.
4.2 ACCESS
ENCOURAGE LAST MILE CONNECTIVITY,
NETWORK UTILIZATION AND MONETIZATION:
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The planning and implementation of Bharat Net
has been more focused on connectivity to Gram
Panchayats, with less emphasis on its utilisation.
Several states pointed to the challenge of dead
assets, faulty equipment and unavailable internet,
despite Gram Panchayat connectivity. Where
connectivity is available, state governments are
unable to monetise leaving precious infrastructure
underutilised. To improve utilisation, last mile
connectivity must be encouraged. This can be
approached through mixed models – as a part
of the Bharat Net program, private operators
providing Wi-Fi solutions, other business models
based on ownership and provision of different parts
of the network. With regulatory flexibility, many
more participants from the private sector are likely
to enter this service area. Community network
also prove to be an excellent substitute where
government and private sector fail to provide last
mile connectivity. In community networks, users
connect among themselves and use their collective
bargaining power to purchase additional capacity.
A few examples of community networks operating
in India are Air Jaldi, Gram Marg, and Wireless
for Communities (W4C). Community Networks
should be encouraged by supporting policies and
regulations
Network utilisation and monetisation must be
made core objectives of the network planning
process. This will indirectly drive the need to build
better quality networks. Last mile connectivity
to public utilities is currently very poor in rural
areas. With a shift in focus from connecting GPs to
utilising and monetising the network will ultimately
improve network quality and create opportunities
for monetisation. Separately, the government’s
newly announced National Monetization Plan
(2021) includes Bharat Net fibre as one of the
chosen government asset, that can be used to raise
government revenue.

and must be provided policy support. Another
extremely useful and robust middle-mile
technology that can be used an alternative to
fibre is mmWave Technologies such as the E & V
bands . These technologies have been deployed
in several other countries across the world. Other
emerging technologies that have been deployed
in other countries include air fibre, a point to
point wireless platform, ideal for carrier backhaul,
building to building enterprise use or public safety
applications.
FUTURE PROOF NETWORK DESIGN
In most states, Phase I and II of Bharat Net
implementation is based on the GPON architecture
which is susceptible to network disruptions and
poor-quality connectivity. This has also discouraged
private operators from utilizing this network. Some
state-led initiatives in the second phase of Bharat
Net have replaced the old design with the ring
architecture of IP-MPLS. Though initial investments
in the ring architecture is higher compared to the
linear architecture, the longevity and efficiency
of this network is significantly better. Moreover,
emerging software-based network architectures
like software defined networking (SDN) and
network function visualisation (NFV) can enable
telcos to overcome the constraints of traditional
static network architectures and meet the demands
of high bandwidth and dynamic applications in
a cost-effective manner. Investing in older and
inefficient technologies will produce counterproductive results in the long run.
IMPROVE ACCOUNTABILITY OF THE NETWORK
DEPLOYED
Most states highlighted the lack of accountability in
managing and maintaining the deployed network.
This is particularly the case for infrastructure laid
out in Phase-I which has quickly become unusable
and in certain cases untraceable. In Bharat Net’s
second phase a few states have entrusted the
implementing agency to manage the operations
and maintenance along with laying the network.
Some states have created a provision for third party
assessment of the network quality, ensuring greater
accountability and consequently better up-keep of
the network. Maintenance contracts are now tied to
implementation contracts in several states. These
best practices must be shared amongst states for
better infrastructure outcomes.

EXPLORE ALTERNATE TECHNOLOGIES THAT
COMPLEMENT FIBRE
The challenges, technical, geographical and
economical, of building fixed line networks in
rural areas has led to some fresh thinking on
other ways to bridge the access divide for digital
technologies. ITU’s recent Last Mile Solutions
Guide has addressed some of these challenges.
Satellite and Free Space Optical Communications
(FSOC) are two recommended alternatives. While
satellite services have already been tested and
is being explored for the Bharat Net, FSOC is still
in a pilot stage. Both technologies have immense
potential for complementing the fibre network
in building backhaul and last mile connectivity

ADOPTION AND IMPLEMENTATION OF ROW
POLICIES
The Right of Way (RoW) challenge has been a
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constant deterrent to network implementation.
Complex procedures across states, non-uniformity
in levies, and multiple approvals impact the
planning and roll outs of towers and fibre.
While adoption of a RoW policy is important,
its implementation is also crucial for the timely
deployment of infrastructure. Time bound
permissions, fees, charges and single window
clearances are some of the important aspects
of this policy. Private sector stakeholders have
recommended assigning the status of a Vital Public
Purpose Project to the Bharat Net program in order
to facilitate RoW approvals. Implementation of
best practices such as Dig Once can lower costs
and increase reliability of the infrastructure. The
Dig Once policy needs to be conceptualised and
socialised with states to minimise delays in roll out
of crucial infrastructure
IMPROVE SUPPORTING INFRASTRUCTURE IN
STATES/ UTS
Several states have reported the lack of continuous
and quality power supply as a challenge to
provide seamless connectivity. Although, making
a recommendation to improve electricity supply
is beyond the scope of the report, but an effort
towards consolidating some of these policy
objectives can collectively improve the digital
outcomes in rural areas. Not only availability,
rationalisation of electricity tariffs will also make
service provision for private operators more
viable in rural areas. The role of such supporting
infrastructure cannot be overemphasised
and policy in the future must recognise these
challenges as a part of their overall implementation
strategy.
STANDARDS DEVELOPMENT AND ADOPTION
FOR NETWORK INFRASTRUCTURE
To ensure sustainable, scalable and reliable
network assets, it is useful to adopt global
standards and customize them for infrastructure
rollouts in India. Before 2017, global
standardisation efforts on LTE were geared towards
smaller cells, tailor-made for rural areas of the
developed world. Upcoming telecommunications
technologies such as 5G, will be critical for
technology-based solutions in urban and rural
areas. The International Telecommunication Union
(ITU) that is setting requirements for IMT 2020
(5G) approved the Low-Mobility-Large-Cell (LMLC)
use case proposed by TSDSI, a standard setting
body in India. This test case addresses the problem
of rural coverage by providing large cell sizes in a
rural terrain or areas with scattered population.
Several countries supported this as they saw a

similar need in their jurisdictions as well. TSDSI
successfully introduced an indigenously developed
5G candidate Radio Interface Technology,
compatible with 3GPP Technology, at the
International Telecommunications Union (ITU) in
2019 for ratification. Participation in the standards
development and standards setting process needs
to be encouraged in India.
SPECTRUM ASSIGNMENT
Spectrum assignment policies have evolved over
time to accommodate changing technologies,
growing traffic and capacity requirements
across the globe. Over time, the Department of
Telecommunication has also introduced policies
around spectrum auctions, spectrum liberalization,
spectrum sharing and trading, to improve
utilisation. Rural telecommunications have peculiar
challenges of erratic utilisation and generally poor
infrastructure. Spectrum policies in the future could
focus on building requirements that encourage
rural broadband. For instance, Sweden adopted a
novel way to match spectrum prices to coverage
obligations by auctioning 800 MHz licences with
a duration of 25 years in 2011. Only one licence
had a coverage obligation, to avoid duplication of
networks and improve the business case for rural
coverage. The regulator made the licence attractive
by allowing operators to count investments in rural
infrastructure as part of their bid. This created an
implicit discount for the licence. The increasing
tele-density for 4G users was a proof of success.
Similarly, Vodacom and MTN in South Africa called
for low spectrum price to cover rural areas . High
spectrum costs make it difficult to extend over
large areas, especially in rural areas where the cost
of delivering services is 25% higher than in cities .
Additionally, the government must consider the
use of spectrum bands such as E & V band as an
alternate to tower fiberisation, plugging ‘fiber gaps’
where necessary. The propagation characteristics
of these bands allow for multi-gigabit transmissions
and can be used for both short range wi-fi services
as well as for backhaul. With careful evaluation
of the advantages and disadvantages, the
government must develop a licensing framework
for its allocation. In 2014-15, TRAI had made
recommendations for opening up these bands.
While the E band was recommended exclusively
for opening up on a light licensing basis, V band
was recommended for delicensed usage. This is in
accordance to global best practices.
IMPROVE DIGITAL LITERACY
The average levels of digital literacy indicators
are abysmal in most states. While basic functions
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DEVELOPING AND ENCOURAGING CONTENT
SUITABLE TO THE LOCAL CONTEXT

such as social media browsing and instant chatting
may be known to rural users, the more productive
applications remain outside the realm of their
existing digital capabilities. The performance of
PMGDISHA varies across states. Even in states
where several beneficiaries have been trained,
an assessment of their learnings is necessary to
evaluate the quality of the program. In the case
study analyses we highlight how certain private
sector players and philanthropic institutions are
collaborating to enhance digital literacy in rural
areas. The government must appreciate and
encourage these efforts. Localised responses
are most effective in driving adoption. Start-ups
and innovation companies can also be invited to
develop customised digital literacy programs for
rural users. Feedback from stakeholders suggest
that community involvement is very effective
in driving digital literacy. Schemes running at
the centre must therefore look at local level
collaborations.
The Digital Villages program , currently in its pilot
phase is also envisaged as an initiative to improve
digital adoption. The program is an extension of the
CSC scheme to provide a host of additional services
to rural citizens and prepare them for the use of
productive application, aspire for employment and
promote investments in the IT/ITES sector. Some of
the pilot results are encouraging. A detailed impact
assessment and special efforts towards localising
some of the initiatives will contribute immensely
to the digital literacy initiatives managed by the
Central government.

Encouraging the development of local content and
local hosting options can help drive the adoption of
internet applications in rural areas. While CSCs and
Digital Villages are centrally sponsored schemes,
partnerships at the local level are crucial to assess
the appetite for such schemes. Content needs
customisation in themes, types of applications as
well as language. States have been able to localise
the process could share best practices with others.
CREATE AWARENESS AND TRUST
Adoption of digital applications is hindered by the
lack of trust among rural users. While involving
representatives from the local community is
one step towards making this process inclusive,
governments must invest in raising awareness on
the benefits of digital applications and their use.
Rural users once convinced about the benefits
of digital technology are more likely to adopt its
use through different available applications. This
would include fintech, health, education and other
governance services delivered through internetbased technologies.
Taking a holistic approach to digital inclusion by
tying in all these efforts and involving stakeholders
across government, business and community will
enable the creation of inclusive digital societies in
rural India. These long-term sustainable outcomes
will also catalyse the one trillion dollar digital
economy envisaged for India.

ADDRESSING GENDER AND REGIONAL DIVIDES
IN DIGITAL LITERACY
Findings from the study suggest that the access
to internet and smartphone, as well as ICT skills
is particularly low amongst women as compared
to men. A targeted intervention is necessary to
address this gender divide. Some private sector
initiatives such as Internet Saathi, have been able
to address the issue of gender divide in access
to digital literacy initiatives and can be used as
a test bed for launching large scale projects in
the future. Similarly, NE states as well as tribal
dominated states of Jharkhand and Madhya
Pradesh fare poorly in digital literacy compared to
states like Maharashtra, Karnataka, and Kerala. The
interventions planned by the Government should
take into account these regional differences. A good
way to do this is by giving more autonomy to states
in terms of deciding the model, implementing
agencies, etc.
4.3 APPLICATIONS

46

BIBLIOGRAPHY
Bonadia, G. C., da Silva, N. M., & Ogushi, C. M. (2011, July). Digital Inclusion Index (DII)–Measuring
ICT Supply and Usage to Support DI Implementation Planning Policies. In International Conference on
Human-Computer Interaction (pp. 349-353). Springer, Berlin, Heidelberg.
Building Digital Communities: A Framework for Action 2011. Available at https://www.imls.gov/our-work/
priority-areas/broadband
Chand, R., Srivastava, S. K., & Singh, J. (2017). Changing structure of rural economy of India implications
for employment and growth. New Delhi: NITI Aayog.
Coopers, P. W. (2009). Champion for Digital Inclusion–the case for digital inclusion, 2009.
ITU-Study Group 2 (u.d.). Broadband Situations in Rural and Remote Areas. Available at https://www.
itu.int/en/ITU-D/Technology/Documents/RuralCommunications/Broadband_Situations_in_Rural_and_
Remote_Areas_Full.pdf
Kathuria R. (2019). Digital Connectivity - the Opportunity to Accelerate Rural ICT Development in India.
Indian Council for Research on International Economic Relations (ICRIER).
Kathuria, R., Kedia, M., Sekhani, R., & Krishna, U. (2018). Growth Dividends of Digital Communications:
The Case for India.
Kathuria, R., Kedia, M., Shreeti, V., & Urdhwareshe, P. (2016). Quantifying the value of an open Internet for
India.
Kathuria. R, Kedia M, Varma G.S., & Bagchi. K. (2016) Estimating the Value of Internet New Generation
Based Applications in India. Indian council for Research in International Relations (ICRIER). [
Kathuria. R. & Kedia. M. (2012). India: Impact of Internet. Indian council for Research in International
Relations (ICRIER). [[Kathuria and Kedia (2012)]]
Kathuria. R., Mahesh. U. & Mamta (2009) An econometric analysis of the impact of mobile. The Policy
Paper Series • Number 9 • (January 2009) Available at http://www.icrier.org/pdf/public_policy19jan09.pdf
Khalil, M., Dongier, P., & Zhen-Wei Qiang, C. (2009). 2009 Information and communications for
development: extending reach and increasing impact. World Bank.
Lloyd, R., Hellwig, O., & Harding, A. (2000). Regional divide? A study of incomes in regional Australia.
Australasian Journal of Regional Studies, The, 6(3), 271.
National e-Governance Service Delivery Assessment 2019. Department of Administrative Reforms &
Public Grievances, Ministry of Personnel, Public Grievances & Pensions, Government of India.
Regional Telecommunications Independent Review Committee. (2012). 2011-12 Regional
Telecommunications Review. Regional Communications: Empowering Digital Communities’. Canberra:
Commonwealth of Australia.
Seale, J. (2009). Digital inclusion: A research briefing. Teaching and Learning Research Programme,
University of Southampton. Available on: http://www.tlrp.org/docs/DigitalInclusion.pdf.

47

Appendix
A1. Access Data
Percentage of
Affordability
No. of GPs No. of Service
Percentage of
Percnetage of
Rural
Average
GPs Service
Percentage of Rural Internet
No of GPs with
Wi-Fi Hotspot
Rural
GSDP Per Capita Parameter: Affordability
Planned
Ready
GPs with Wi-Fi
Rural
Smartphone Revenue Per
Service Ready
Total Rural
Ready
Wi-Fi Hotspot
installed GPsTeledensity- Rural Internet
Users(INR) 2018-19 at ARPU/GSDP Per Parameter(including GPs (including
Hotspot
Smartphone
UsersUser (INR)
GPs-Normalized
Teledensity
(Including
Capita
Users
installed
Normalized
Normalized
Normalized
current prices
Normalized
BHQs)
BHQs)
Installed
Users
Normalized (adjusted)
BHQs)
(Monthly)

S. No.

State/UT

1

Andaman and Nicobar Islands

71

8

11.3%

11.3%

0

0.0%

0.0%

68.9%

15.3%

28.5%

24.0%

31.7%

23.6%

100

—

—

—

2

Andhra Pradesh

13533

1707

12.6%

12.6%

1570

11.6%

11.0%

129.9%

48.1%

42.6%

65.9%

43.6%

68.2%

120

168083

0.81%

75.0%

3

Arunachal Pradesh

1864

637

34.2%

34.2%

208

11.2%

10.6%

74.3%

18.2%

26.8%

19.0%

26.5%

4.1%

120

152716

0.90%

70.9%

4

Assam

2979

1627

54.6%

54.6%

0

0.0%

0.0%

51.3%

5.8%

31.8%

33.8%

36.8%

42.7%

110

92533

1.39%

48.0%

5

Bihar

8963

8824

98.4%

98.4%

5347

59.7%

56.7%

40.6%

0.0%

20.5%

0.3%

25.4%

0.0%

91

44652

2.42%

0.0%

6

Chandigarh

13

13

100.0%

100.0%

12

92.3%

87.8%

—

—

38.3%

53.1%

52.1%

100.0%

111

359030

0.34%

96.7%

7

Chhattisgarh
Dadra & Nagar Haveli and
Daman & Diu
Goa

10181

7354

72.2%

72.2%

3664

36.0%

34.2%

46.5%

3.2%

20.4%

0.0%

26.9%

5.6%

99

105424

1.08%

62.2%

39

39

100.0%

100.0%

41

105.1%

100.0%

107.7%

36.1%

46.0%

76.0%

39.5%

52.8%

105

—

—

—

—

—

—

—

—

—

—

226.5%

100.0%

47.8%

81.3%

43.8%

68.9%

115

476370

0.27%

99.9%

10

Gujarat

14311

13391

93.6%

93.6%

3960

27.7%

26.3%

74.2%

18.1%

44.4%

71.2%

40.7%

57.3%

105

222486

0.54%

87.5%

11

Haryana

6204

6203

100.0%

100.0%

5953

96.0%

91.3%

69.5%

15.6%

45.4%

74.2%

47.4%

82.4%

81

260287

0.37%

95.2%

12

Himachal Pradesh

3269

371

11.3%

11.3%

254

7.8%

7.4%

113.5%

39.2%

35.5%

44.8%

43.0%

65.9%

98

211325

0.49%

89.8%

8
9

13

Jammu and Kashmir

4799

1174

24.5%

24.5%

1138

23.7%

22.6%

59.5%

10.2%

42.3%

65.0%

42.4%

63.7%

105

110890

1.11%

60.7%

14

Jharkhand

4653

3608

77.5%

77.5%

2383

51.2%

48.7%

41.5%

0.6%

20.4%

0.0%

29.2%

14.2%

91

79937

1.35%

49.7%

15

Karnataka

6252

6247

99.9%

99.9%

5358

85.7%

81.5%

72.9%

17.4%

44.6%

71.8%

40.2%

55.4%

111

227680

0.56%

86.3%

16

Kerala

1129

1129

100.0%

100.0%

1047

92.7%

88.2%

203.7%

87.7%

43.9%

69.7%

41.6%

60.7%

120

225484

0.62%

83.8%

17

Lakshadweep

10

0

0.0%

0.0%

—

—

—

—

—

—

—

—

—

120

—

—

—

18

Madhya Pradesh

23728

15087

63.6%

63.6%

11538

48.6%

46.3%

40.5%

0.0%

29.2%

26.1%

36.2%

40.4%

99

99025

1.15%

59.0%

19

Maharashtra

28260

19024

67.3%

67.3%

10990

38.9%

37.0%

67.9%

14.7%

54.1%

100.0%

44.2%

70.4%

115

216375

0.60%

84.7%

20

Manipur

2799

1422

50.8%

50.8%

161

5.8%

5.5%

50.3%

5.3%

23.4%

8.9%

36.0%

39.7%

120

82796

1.65%

35.7%

21

Meghalaya

1814

514

28.3%

28.3%

70

3.9%

3.7%

54.1%

7.3%

28.9%

25.2%

34.0%

32.2%

120

96015

1.42%

46.3%

22

Mizoram

776

392

50.5%

50.5%

0

0.0%

0.0%

117.3%

41.3%

25.3%

14.5%

43.2%

66.7%

120

187919

0.73%

78.7%
63.6%

23

Nagaland

1042

222

21.3%

21.3%

0

0.0%

0.0%

77.6%

19.9%

25.7%

15.7%

35.5%

37.8%

120

129978

1.05%

24

Odisha

7095

5670

79.9%

79.9%

2514

35.4%

33.7%

61.1%

11.1%

30.4%

29.7%

33.9%

31.8%

97

111892

1.01%

65.7%

25

Puducherry

101

101

100.0%

100.0%

81

80.2%

76.3%

70.2%

16.0%

49.5%

86.4%

45.9%

76.8%

122

225936

0.62%

83.9%
79.4%

26

Punjab

12940

12795

98.9%

98.9%

7891

61.0%

58.0%

73.5%

17.8%

40.2%

58.8%

45.9%

76.8%

111

171906

0.71%

27

Rajasthan

10151

8970

88.4%

88.4%

8124

80.0%

76.1%

61.0%

11.0%

43.6%

68.8%

40.5%

56.6%

97

123343

0.91%

70.0%

28

Sikkim

207

28

13.5%

13.5%

—

—

—

153.7%

60.9%

27.6%

21.4%

29.4%

15.0%

100

435199

0.27%

100.0%

29

Tamil Nadu

12909

0

0.0%

0.0%

—

—

—

65.2%

13.3%

52.6%

95.5%

41.4%

59.9%

122

215784

0.65%

82.6%

30

Telangana

13421

2047

15.3%

15.3%

1997

14.9%

14.2%

90.4%

26.8%

48.4%

83.1%

36.1%

40.1%

120

225048

0.60%

84.5%

31

Tripura

1062

733

69.0%

69.0%

574

54.0%

51.4%

61.6%

11.4%

28.1%

22.8%

25.7%

1.1%

120

125459

1.09%

61.8%

32

Uttar Pradesh

56244

31290

55.6%

55.6%

26897

47.8%

45.5%

48.1%

4.1%

25.9%

16.3%

26.6%

4.5%

84

70680

1.40%

47.4%

33

Uttarakhand

7706

1539

20.0%

20.0%

1251

16.2%

15.4%

88.1%

25.6%

22.5%

6.2%

28.3%

10.9%

88

220257

0.46%

91.0%

34

West Bengal

3708

2430

65.5%

65.5%

1377

37.1%

35.3%

56.0%

8.3%

27.6%

21.4%

29.4%

15.0%

100

110728

1.06%

63.1%

262233

154596

59.0%

59.0%

104400

39.8%

37.9%

59.1%

10.0%

34.2%

40.9%

34.4%

33.7%

101.65

142964

0.81%

74.7%

ALL INDIA

A2. Adoption Data
ICT Skill : Social
ICT Skill :
Media and
ICT Skill: Social Sending e-mails ICT Skill: Sending
ICT Skill : Search ICT Skill: Search/
with attached
Instant
Media &
email with
and Browse on
BrowseMessaging/Chatt
files (e.g.
ChattingattachmentInternet
Normalized
document,
ing (IM) on
Normalized
Normalized
picture, video
internet

Number of
Trained
Candidates
under
PMGDISHA

S. No.

State/UT

ICT Skill :
Copying or
moving a file or
folder

1

Andaman and Nicobar Islands

18.2%

41.3%

27.0%

28.1%

22.0%

26.0%

5.0%

6.7%

18000

95

0.5%

0.0%

2

Andhra Pradesh

26.5%

67.1%

42.0%

75.0%

40.1%

80.7%

9.0%

33.3%

2028000

680237

33.5%

23.2%

3

Arunachal Pradesh

7.9%

9.3%

22.0%

12.5%

19.6%

18.7%

6.0%

13.3%

77000

1116

1.4%

0.6%

4

Assam

13.3%

26.1%

29.0%

34.4%

23.2%

29.6%

9.0%

33.3%

1929000

1728175

89.6%

62.5%

5

Bihar

12.3%

23.0%

19.0%

3.1%

13.4%

0.0%

4.0%

0.0%

6630000

3990836

60.2%

41.9%

6

Chandigarh

20.1%

47.2%

38.0%

62.5%

35.7%

67.4%

14.0%

66.7%

2000

—

—

—

7

7.0%

6.5%

20.0%

6.3%

16.6%

9.7%

6.0%

13.3%

1412000

2019631

143.0%

100.0%

17.5%

39.1%

43.0%

78.1%

41.0%

83.4%

12.0%

53.3%

17000

1119

6.6%

4.2%

9

Chhattisgarh
Dadra & Nagar Haveli and
Daman & Diu
Goa

19.6%

45.7%

47.0%

90.6%

46.5%

100.0%

15.0%

73.3%

40000

1172

2.9%

1.7%

10

Gujarat

17.4%

38.8%

42.0%

75.0%

40.9%

83.1%

13.0%

60.0%

2497000

1694065

67.8%

47.2%

11

Haryana

25.3%

63.4%

43.0%

78.1%

38.8%

76.7%

19.0%

100.0%

1191000

1333366

112.0%

78.2%

12

Himachal Pradesh

13.2%

25.8%

33.0%

46.9%

32.9%

58.9%

10.0%

40.0%

444000

179335

40.4%

28.0%

13

Jammu and Kashmir

15.4%

32.6%

39.0%

65.6%

31.3%

54.1%

17.0%

86.7%

658000

250720

38.1%

26.4%

14

Jharkhand

4.9%

0.0%

18.0%

0.0%

15.6%

6.6%

5.0%

6.7%

1803000

1497421

83.1%

57.9%

15

Karnataka

24.0%

59.3%

44.0%

81.3%

34.6%

64.0%

12.0%

53.3%

2705000

598849

22.1%

15.2%

16

Kerala

25.7%

64.6%

42.0%

75.0%

40.4%

81.6%

10.0%

40.0%

1257000

20793

1.7%

0.8%

17

Lakshadweep

—

—

—

—

—

—

—

—

1000

12

1.2%

0.5%

18

Madhya Pradesh

11.3%

19.9%

22.0%

12.5%

16.3%

8.8%

5.0%

6.7%

3784000

2996480

79.2%

55.2%

19

Maharashtra

18.6%

42.5%

50.0%

100.0%

46.1%

98.8%

18.0%

93.3%

4433000

2216328

50.0%

34.7%

20

Manipur

6.5%

5.0%

23.0%

15.6%

21.3%

23.9%

8.0%

26.7%

137000

5309

3.9%

2.3%

21

Meghalaya

17.4%

38.8%

22.0%

12.5%

20.1%

20.2%

6.0%

13.3%

171000

51504

30.1%

20.8%

22

Mizoram

17.1%

37.9%

23.0%

15.6%

22.2%

26.6%

7.0%

20.0%

38000

5332

14.0%

9.5%

23

Nagaland

11.8%

21.4%

22.0%

12.5%

19.5%

18.4%

8.0%

26.7%

101000

3716

3.7%

2.2%

24

Odisha

14.4%

29.5%

30.0%

37.5%

25.3%

36.0%

8.0%

26.7%

2517000

1957129

77.8%

54.2%

25

Puducherry

37.1%

100.0%

48.0%

93.8%

39.7%

79.5%

15.0%

73.3%

28000

8237

29.4%

20.3%

26

Punjab

18.1%

41.0%

38.0%

62.5%

34.7%

64.4%

14.0%

66.7%

1247000

1028742

82.5%

57.5%

27

Rajasthan

13.0%

25.2%

39.0%

65.6%

37.6%

73.1%

14.0%

66.7%

3712000

1773993

47.8%

33.2%

28

Sikkim

10.2%

16.5%

27.0%

28.1%

24.0%

32.0%

9.0%

33.3%

33000

579

1.8%

0.9%

29

Tamil Nadu

24.7%

61.5%

46.0%

87.5%

40.2%

81.0%

19.0%

100.0%

2679000

631284

23.6%

16.2%

30

Telangana

12.7%

24.2%

43.0%

78.1%

41.2%

84.0%

5.0%

6.7%

2028000

451718

22.3%

15.3%

31

Tripura

6.2%

4.0%

24.0%

18.8%

19.5%

18.4%

9.0%

33.3%

195000

108975

55.9%

38.8%

32

Uttar Pradesh

8.9%

12.4%

22.0%

12.5%

19.7%

19.0%

7.0%

20.0%

11171000

10139399

90.8%

63.3%

33

Uttarakhand

12.2%

22.7%

22.0%

12.5%

20.0%

19.9%

5.0%

6.7%

506000

361637

71.5%

49.8%

34

West Bengal

10.2%

16.5%

27.0%

28.1%

24.0%

32.0%

9.0%

33.3%

4481000

1252374

27.9%

19.2%

14.2%

28.9%

31.0%

40.6%

27.4%

42.3%

9.0%

33.3%

59970000

36989678

61.7%

42.9%

8

ALL INDIA

ICT Skill:
Copy/MoveNormalized

PMGDISHA
Targets

PMGDISHA
Achievements of
PerformancePMGDISHA
Normalized

A3. Application Data
GPs covered
through CSCNormalized

E-Governance
Parameter:
E-Governance
NeSDA Score of ParameterState Services
Normalized
Portal

Number of
Public/Govt.
Schools

Number of
Broadband
Connections
working for
Schools

Number of
Percentage of
Broadband
Public Hospital
Broadband
connected
Facilities
connected Public Schools (PHC+CHC+SHC+
public schools
Normalized
SDH+DH)

Number of
Broadband
Connections
working for
Hospitals

Percentage of
Broadband
connected
Hospitals

Broadband
connected
HospitalsNormalized
65.6%

S. No.

State/UT

1

Andaman and Nicobar Islands

76

54

71.1%

64.9%

6.0%

5.0%

417

17

4.1%

5.3%

34

48

141.2%

2

Andhra Pradesh

12918

12918

100.0%

100.0%

16.0%

21.7%

63633

53

0.1%

0.1%

1666

80

4.8%

2.1%

3

Arunachal Pradesh

1806

318

17.6%

0.0%

4.0%

1.7%

4061

5

0.1%

0.2%

199

45

22.6%

10.4%

4

Assam

2548

2548

100.0%

100.0%

28.0%

41.7%

70078

22

0.0%

0.0%

1220

89

7.3%

3.3%

5

Bihar

8386

8386

100.0%

100.0%

35.0%

53.3%

88233

13

0.0%

0.0%

2146

132

6.2%

2.7%

6

Chandigarh

12

12

100.0%

100.0%

14.0%

18.3%

225

174

77.3%

100.0%

47

23

48.9%

22.7%

7

Chhattisgarh
Dadra & Nagar Haveli and
Daman & Diu
Goa

10966

10682

97.4%

96.9%

38.0%

58.3%

56222

446

0.8%

1.0%

1023

388

37.9%

17.5%

35

35

100.0%

100.0%

11.5%

14.2%

489

—

—

—

21

—

—

—

192

178

92.7%

91.2%

19.0%

26.7%

1525

196

12.9%

16.6%

40

86

215.0%

100.0%

10

Gujarat

14270

14270

100.0%

100.0%

40.0%

61.7%

54141

4055

7.5%

9.7%

2236

2194

98.1%

45.6%

11

Haryana

6204

6204

100.0%

100.0%

63.0%

100.0%

23235

686

3.0%

3.8%

683

10

1.5%

0.5%

12

Himachal Pradesh

3226

3226

100.0%

100.0%

19.0%

26.7%

18295

321

1.8%

2.3%

671

17

2.5%

1.0%

13

Jammu and Kashmir

4204

3248

77.3%

72.4%

—

—

29335

263

0.9%

1.2%

818

11

1.3%

0.5%

14

Jharkhand

4398

4398

100.0%

100.0%

24.0%

35.0%

49530

3

0.0%

0.0%

558

64

11.5%

5.2%

15

Karnataka

6024

5453

90.5%

88.5%

24.0%

35.0%

77076

54

0.1%

0.1%

2943

705

24.0%

11.0%

16

Kerala

941

941

100.0%

100.0%

19.0%

26.7%

17013

2157

12.7%

16.4%

1297

4

0.3%

0.0%

17

Lakshadweep

10

10

100.0%

100.0%

4.0%

1.7%

45

—

—

—

10

—

—

—

18

Madhya Pradesh

22822

22822

100.0%

100.0%

41.0%

63.3%

153593

1276

0.8%

1.1%

1867

960

51.4%

23.8%

19

Maharashtra

27855

27855

100.0%

100.0%

24.0%

35.0%

110315

3077

2.8%

3.6%

3239

2679

82.7%

38.4%

20

Manipur

165

165

100.0%

100.0%

23.0%

33.3%

4812

0

0.0%

0.0%

114

23

20.2%

9.3%

21

Meghalaya

1463

375

25.6%

9.7%

14.0%

18.3%

14736

16

0.1%

0.1%

180

22

12.2%

5.5%
20.2%

8
9

No. of GPs

No. of GPs
Percentage of
covered through GPs covered
CSC
through CSC

22

Mizoram

713

258

36.2%

22.5%

8.0%

8.3%

3919

16

0.4%

0.5%

87

38

43.7%

23

Nagaland

1203

364

30.3%

15.4%

47.0%

73.3%

2839

5

0.2%

0.2%

166

17

10.2%

4.6%

24

Odisha

6804

6804

100.0%

100.0%

27.0%

40.0%

69208

168

0.2%

0.3%

1799

693

38.5%

17.8%

25

Puducherry

98

98

100.0%

100.0%

7.0%

6.7%

733

10

1.4%

1.8%

53

1

1.9%

0.7%

26

Punjab

13016

12016

92.3%

90.7%

36.0%

55.0%

28926

3199

11.1%

14.3%

742

38

5.1%

2.2%

27

Rajasthan

9891

9691

98.0%

97.5%

61.0%

96.7%

105514

1505

1.4%

1.8%

3139

91

2.9%

1.2%

28

Sikkim

185

110

59.5%

50.8%

3.0%

0.0%

1300

3

0.2%

0.3%

32

4

12.5%

5.7%

29

Tamil Nadu

12524

12524

100.0%

100.0%

10.0%

11.7%

58474

646

1.1%

1.4%

2581

439

17.0%

7.8%

30

Telangana

8685

5188

59.7%

51.1%

36.0%

55.0%

42834

16

0.0%

0.0%

932

18

1.9%

0.8%

31

Tripura

1178

782

66.4%

59.2%

18.0%

25.0%

4928

4

0.1%

0.1%

157

61

38.9%

18.0%

32

Uttar Pradesh

59021

59021

100.0%

100.0%

43.0%

66.7%

275286

539

0.2%

0.3%

4122

23

0.6%

0.1%

33

Uttarakhand

7954

6227

78.3%

73.6%

—

—

24273

158

0.7%

0.8%

383

25

6.5%

2.9%

3341

3341

100.0%

100.0%

43.0%

66.7%

97974

38

0.0%

0.1%

1905

607

31.9%

14.7%

253134

240592

95.0%

94.0%

—

—

1553217

19141

1.2%

1.6%

37110

9635

26.0%

11.9%

34

West Bengal

ALL INDIA

A4. List of Indicators including source, date, etc.
S.No.
1.

Indicator
Percentage of
GPs which are
service ready

Indicator Calculation
No. of GPs (including
BHQs) which are
service ready/ No. of
GPs(including BHQs)
targeted

2.

Percentage of
GPs with an
installed Wi-Fi
Hotspot

No. of GPs where
Wi-Fi hotspots
Installed/ No. of GPs
(including BHQs)
targeted

3.

Total Rural
Teledensity

4.

Rural Internet
Penetration

Number of rural
subscribers / Total
rural population
Number of rural
individuals who has
accessed the internet
in last 3 months using
any device/ Total rural
Population

Source of Data
• No. of Service Ready GPs
(including BHQs): LOK
SABHA UNSTARRED
QUESTION NO. 3575 TO BE
ANSWERED ON 17TH
MARCH, 2021
• No. of GPs (including BHQs)
targeted: LOK SABHA
UNSTARRED QUESTION
NO. 283 TO BE ANSWERED
ON 3RD FEBRUARY, 2021
• Number of GPs with an installed
Wi-Fi Hotspot: LOK SABHA
UNSTARRED QUESTION
NO. 4666 TO BE ANSWERED
ON 24TH MARCH, 2021
• No. of GPs (including BHQs)
targeted: LOK SABHA
UNSTARRED QUESTION
NO. 283 TO BE ANSWERED
ON 3RD FEBRUARY, 2021
TRAI Performance Indicator
Report October – December, 2020

Dated
Till 8
March
2021

Remarks/ Calculation Notes
• Data of Goa is not available in the source.
• Data of Jammu and Kashmir includes Ladakh.

Till 24
March
2021

• Data of Sikkim, Tamil Nadu, Lakshadweep, Goa not available in
source.
• Data of Jammu and Kashmir includes Ladakh.

December
2020

• Data of Chandigarh, and Lakshadweep not available in the
source.

Kantar IMRB Data (Kantar
ICUBE 2020 Individual Report)

2020

• Data of Lakshadweep not available in the source.
• Data given as combined “West Bengal and Sikkim” in the
source. For calculation used this value for both West Bengal and
Sikkim.
• Data of Jammu and Kashmir includes Ladakh

S.No.
5.

Indicator
Rural
Smartphone
Users

Indicator Calculation Source of Data
Number of rural
Kantar IMRB Data (Kantar
individuals who are
ICUBE 2020 Individual Report)
users of Smartphones/
Total rural population

Dated
2020

6.

Affordability
of Telecom
Services

Average Revenue Per
User / State GDP Per
Capita (Monthly)
2018-19

• ARPU: TRAI Performance
Indicator Report December
2020
• GDP Per Capita- CSO;
https://statisticstimes.com/econo
my/india/indian-states-gdp-percapita.php

7.

ICT Skill:
Copying or
moving a file
or folder

Kantar IMRB Data (Kantar
ICUBE 2020 Individual Report)

2020

8.

ICT Skill:
Search and
Browse on
Internet

Number of rural
Individuals who can
copy or move a file or
folder/ Total rural
population
Number of rural
individuals who can
search/ browse the

Kantar IMRB Data (Kantar
ICUBE 2020 Individual Report)

2020

Remarks/ Calculation Notes
• Data of Lakshadweep not available in the source.
• Data given as combined “West Bengal and Sikkim” in the
source. For calculation used this value for both West Bengal and
Sikkim.
• Data of Jammu and Kashmir includes Ladakh.
• Lower the raw ARPU/ GSDP ratio, better the state. However,
max-min normalization applied accordingly for comparability
and normalized data for this indicator follows the same
interpretation. (0- poor, 100- good)
• ARPU adjustmentsARPU value of North-East used for Arunachal Pradesh ,Tripura
,Mizoram ,Meghalaya, Nagaland ,Manipur; For A&N and
Sikkim the value of West Bengal is used as it is in the same
circle; For Chandigarh value of Punjab circle used; For
Telangana value of Andhra Pradesh circle used
For D&D and D&N value of Gujarat Circle used as it comes
under Gujarat circle;
For Goa value of Maharashtra circle used;
For Jharkhand value of Bihar circle used;
For Puducherry value of TN circle used; For Uttar Pradesh
average of UPE and UPW taken; For Uttarakhand value of UPW
used; For Chhattisgarh, value of MP circle used; For
Lakshadweep, value of Kerala circle used.
Data of Lakshadweep not available in the source.
Data given as combined “West Bengal and Sikkim” in the source.
For calculation used this value for both West Bengal and
Sikkim.
• Data of Lakshadweep not available in the source.
• Data given as combined “West Bengal and Sikkim” in the
source. For calculation used this value for both West Bengal and
Sikkim.

S.No.

Indicator

9.

ICT Skill:
Social Media
and Instant
Messaging/Ch
atting (IM) on
internet
ICT Skill:
Sending emails with
attached files
(e.g.
document,
picture, video)
Achievements
under
PMGDISHA
scheme

10.

11.

12.

Percentage of
GPs covered
through CSC

Indicator Calculation Source of Data
internet/ Total rural
population
Number of rural
Kantar IMRB Data (Kantar
Individuals who can
ICUBE 2020 Individual Report)
use Social Media and
Instant Messaging /
Total rural population

Dated

Remarks/ Calculation Notes
• Data of Jammu and Kashmir includes Ladakh.

2020

• Data of Lakshadweep not available in the source.
• Data given as combined “West Bengal and Sikkim” in the
source. For calculation used this value for both West Bengal and
Sikkim.
• Data of Jammu and Kashmir includes Ladakh.

Number of rural
Individuals who can
send e-mails with
attached files/ Total
rural population

Kantar IMRB Data (Kantar
ICUBE 2020 Individual Report)

2020

• Data of Lakshadweep not available in the source.
• Data given as combined “West Bengal and Sikkim” in the
source. For calculation used this value for both West Bengal and
Sikkim.
• Data of Jammu and Kashmir included Ladakh.

Number of individuals
who have been trained
under PMGDISHA/
No. of individuals
targeted under
PMGDISHA

Number of Individuals trained Till
12 • Chandigarh falls under urban agglomerations hence not covered
under PMGDISHA: LOK SABHA March
under the scheme. Therefore, data not available in the source.
UNSTARRED QUESTION No. 2021
• Data of Delhi not taken in calculations as for all other indicators
3586 TO BE ANSWERED ON:
value of Delhi is not available.
17.03.2021
• Data for DNH and DD available separately. Clubbed together in
Targets- PMGDISHA Website
one by summation as DNH& DD.
https://www.pmgdisha.in/state• Data for J&K, Ladakh available separately in the source.
wise-pmgdisha-targets/
Clubbed together as one into Jammu and Kashmir by
summation.

Number of GPs
covered through CSC/
Total number of GPs

• Number of GPs covered through
CSC: Lok Sabha Unstarred
Question No. 4004, dated on
18.03.2020.
• Number of GP: Lok Sabha
Unstarred Question No.
1873, dated on 03.07.2019.

As on 31st • Data of Jammu and Kashmir includes Ladakh
January
2020

S.No.
13.

Indicator
E-Governance:
Score of the
state services
portal

Indicator Calculation Source of Data
Dated
Scores in the range of
National e-Governance Service 2019
0-1 based on NeSDA
Delivery Assessment Report, 2019
framework

14.

Percentage of
Public Schools
connected with
Broadband

Total number of
broadband
connections in public
schools/Total number
of schools

• Number of Broadband
connections working for public
schools- Data obtained from
BSNL.
• Number of Public SchoolsMHRD

2020

15.

Percentage of
Public
Hospitals
connected with
Broadband

Total number of
broadband
connections in public
hospitals/Total
number of hospitals

• Number of Broadband
connections working for public
hospitals- Data obtained from
BSNL
• Number of Public Schools- PIB

2020

Remarks/ Calculation Notes
• Data of Jammu and Kashmir and Uttarakhand not available in
the source.
• DNH, DD separately in the source. Used the average value of
DD and DNH in the source for analysis.
• For number of schools- Value of DNH and DD available
separately in the source. Clubbed together by doing summation
DNH+DD
• Number of BB connections working for schools not available in
the source for DNH, DD & Lakshadweep.
• Data of Jammu and Kashmir includes Ladkah.
• For number of hospitals- Value of DNH and DD available
separately in the source. Clubbed together by doing summation
DNH+DD
• Number of BB connections working for hospitals not available
in the source for DNH, DD & Lakshadweep
• Data of Jammu and Kashmir includes Ladakh.

A5. Heat Maps showing state-wise variation for Indicators (using Max-Min Normalized values of indicators)
A5.1 State-wise variation across Access Indicators
Service Ready GPs

GPs having installed Wi-Fi Hotspot

Rural Teledensity

Source: LOK SABHA UNSTARRED QUESTION
NO. 3575 TO BE ANSWERED ON 17TH MARCH,
2021
Dated: Updated up to 8 March 2021

Source: LOK SABHA UNSTARRED QUESTION
NO. 4666 TO BE ANSWERED ON 24TH MARCH,
2021
Dated: Updated up to 24 March 2021

Source: TRAI Performance Indicator Report JuneSeptember 2020 released on 21 Januar 2021
Dated: Updated up to September 2020

Rural Internet Users

Rural Smartphone Users

Affordability of Telecom Services

Source: Kantar IMRB Data (Kantar ICUBE 2020 Source: Kantar IMRB Data (Kantar ICUBE 2020 Source: •
TRAI Performance Indicator
Individual Report)
Individual Report)
Report
JuneSeptember
2020;
CSO;
https://statisticstimes.com/economy/india/indianstates-gdp-per-capita.php

A5.2 State-wise variation across Adoption Indicators
ICT Skill: Copy or Move a File Folder

ICT Skill: Search and Browse on Internet

ICT Skill: Social Media and IM Chatting

Source: Kantar IMRB Data (Kantar ICUBE 2020
Individual Report)

Source: Kantar IMRB Data (Kantar ICUBE 2020
Individual Report)

Source: Kantar IMRB Data (Kantar ICUBE 2020
Individual Report)

ICT Skill: Sending Email with attachment

PMGDISHA Achievements

Source: Kantar IMRB Data (Kantar ICUBE 2020
Individual Report)

Source: LOK SABHA UNSTARRED QUESTION
No. 3586 TO BE ANSWERED ON: 17.03.2021;
https://www.pmgdisha.in/state-wise-pmgdishatargets
Dated: Updated up t0 12 March 2021

A5.3 State-wise variation across Application Indicators
GPs covered through CSC

E-Governance Parameter

Broadband connected schools

Source: LOK SABHA UNSTARRED QUESTION
NO. 4004, DATED ON 18.03.2020.
Dated: Updated up to 31 January 2021

Source: NeSDA Final Report, 2019

Source: MHRD, Data obtained from BSNL
Dated: Updated up to May 2020

Broadband connected hospitals

Source: PIB, Data obtained from BSNL
Dated: Updated up to May 2020

