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Executive Summary
Mobile Telephony: An Economic Growth Accelerator
Mobile telephony in the contemporary structure of the
world order consists of the wheels on which an economy
continues to run and accelerate. It is the backbone of the
digital infrastructure—connecting and binding people in
the country and beyond its borders.
India is witness to a telecom revolution which began
after the economic liberalisation of the early 90s, a sector
which continues to contribute to the country's economic
prosperity. The volumes of mobile handsets in India
have grown much faster (14.1%) in the last five years
as compared to the global growth of 4.1%. As a result,
India's share in the global market has increased from
11.6% in 2011 to 14% in 2015.1
The importance of mobile telephony in the Government's
economic growth plans and in creating social equity
can be underscored by recent policy initiatives such as
Make in India that has laid a strong emphasis on mobile
manufacturing in the country.
The study looks at the sector from the prism of these
policy goals to assess whether the Make in India
initiative in this sector is a success. Towards this, we
analyse the economic and social potential of the mobile
manufacturing sector and assess its preparedness to
support Make in India.
Mobile Telephony's Contribution to India's Economic
Prosperity
The total direct economic contribution of the mobile
telephony to the Indian economy is estimated to be
`2,520 billion, which is about 1.75% of the Indian GDP
for the year 2015.2 Linkage with a host of other industries
leads to indirect and induced effects on the economy,
which we measure by using the 'Input-Output (I-O)
Analysis' methodology developed by Nobel laureate,
economist Wassily Leontief. As per our analysis, the
output multiplier results are:
Input-Output (I-O)
Analysis

Mobile and Telecommunication equipment

Output Multiplier

2.82

Value-added Multiplier

5.89

Employment Multiplier

4.08

Source: MOSPI, NSSO Input-Output Tables, TARI Calculations

The mobile telephony industry currently contributes a
total of 6.5% of India’s GDP including direct, indirect and
induced effects—contribution amounting to more than
9,000 billion.3 The mobile telephony industry is expected to
grow faster than the economy as a whole and contribute to
8.2% of India’s GDP and is expected to create employment
for an additional 4.77 million people till 2022.4 That is more
than double the existing employment in the sector.
Out of this, the manufacturing sector (including
mobile handset and telecommunication equipment
manufacturing) is expected to provide employment to
2.3 million people, that is, nearly half of the expected
additional employment, in the next five years under the
impetus of the Make in India programme. Mobile phones
with a manufacturing value added (MVA) of 18.3% and
corresponding value addition multiplier effect of 5.89
implies that the total value addition to the economy due
to increase in demand for mobiles will be significant.
Hence, mobile phones require greater attention under
“Make in India” to increase the contribution of the
manufacturing sector to the GDP.
Innovations and Growth of Mobile Telephony
Innovation and development of technology has helped
make giant strides in the field of mobile phones. The
growth of the mobile telephony industry has followed
the path of the evolutionary standards—2G, 3G and 4G.
The improvements in mobile telephony standards from
2G in the early 1990s through the current 4G have been
more than incremental, with each generation providing
dramatic performance improvements in transmission
capacity, service quality, congestion management, cell
handover and signal quality.
Mobile technology standards have acted as technology
enablers to make mobile phones interoperable. Standards
are necessary not only to reap economies of scale and
scope, but also to reduce transaction costs and to prevent
a duplication of efforts. By freezing a given technology,
standards are supposed to provide stability for industry.5
This provides assurance to the manufacturers on the
quality of their product that further drives demand.
Development of standards is a long-drawn-out process
involving a significant amount of time and effort from
various stakeholders. The standards development process
for 2G, 3G and 4G required the participation of hundreds
of companies from all over the world. The 4G (Long-Term
Evolution LTE) standard releases took more than nine
years involving 320 companies from 43 countries, and
more than 1 million-person6 hours and still counting.

1. Manufacturing/ Assembly of Mobile Phones, Electronics and Hardware, Government of Gujarat, https://vibrantgujarat.com/writereaddata/images/pdf/
projectprofiles/Mobile-Phones.pdf
2. The Mobile Economy: India 2016’, GSMA
3. The Mobile Economy: India 2016’, GSMA
4. DIPP (2016). Telecommunications Sector, Achievement Report. Department of Industrial Policy and Promotion, Ministry of Commerce and Industry, 24th November
2016; Skill Plan of Department of Telecommunications, Available at: http://www.dot.gov.in/sites/default/files/Skill%20Plan%20of%20Department%20of%20
Telecom.pdf
5. Standards, innovation, and latecomer economic development: Conceptual issues and policy challenges Ernst, Dieter, Lee, Heejin, Kwak, Jooyoung, http://dx.doi.
org/10.1016/j.telpol.2014.09.009
6. The Boston Consulting Group: The Mobile Revolution, How Mobile Technologies Drive a Trillion-Dollar Impact (January 2015).

BIF Compendium of Reports and White Papers - 2018

7

The number of mobile subscribers has grown
exponentially with the emergence of new mobile
telephony standards. In particular, 2G and 3G mobile
technology standards have changed the way people
communicate. India has benefited from the evolution of
these standards over the last two decades. NITI Aayog,
the Government of India’s policy think tank,7 attributed
India’s growth in mobile handset manufacturing to the
adoption of these global standards.
Standardisation and Gains for Smartphone Economy
There exist two competing claims on standardisation
gains. While popular opinion is consistent on the benefits
of standardisation in terms of technology upgradation,
there exists a belief that it is prone to abuse. At the core
of this claim lies a theory which suggests that patent
rights holders charge royalty disproportionate to their
investments. On the contrary, innovators say that mobile
manufacturers routinely ignore royalty claims by the
innovators and do not pay the legitimate royalty sum.
Between these competing claims, there is the consumer
point of view. Like in any market, consumers look for
three things while making a purchase decision: quality,
affordability and utility.
Smartphone economy has gained significantly from
standardisation of mobile technologies which can be
understood from three key factors:

Royalty Yield As % Global Smartphone Sale value
4.00%
3.50%
3.00%
2.50%
2.00%
1.50%
1.00%

2.88%

2.97%

2014

2015

2.64%

0.50%
0.00%
2013

2016

The royalty yield of the 10 selected companies is in the
range
of 3.35%
2.64%
and shows
a declining
The royalty
yield to
of the
10 selected
companies
is in the trend
between
and 2016
suggesting
thattrend
the royalty
range ofyears
3.35%2013
to 2.64%
and shows
a declining
revenue
of
license
holders
has
remained
stagnant
between years 2013 and 2016 suggesting that the royalty but
smartphone
sales holders
in volume
and value
have but
increased
revenue of license
has remained
stagnant
over
the years.
smartphone
sales in volume and value have increased over
the years.

R&D expenditure of the mobile license holders is in the
range of 10.3% and 35.8% of their total revenue with
R&D expenditure of the mobile license holders is in the
a median of 21.9%, which is among the highest when
range of 10.3% and 35.8% of their total revenue with a
compared with other industries.
median of 21.9%, which is among the highest when

compared
with other industries.
Cost
and Sustainability
of Mobile Innovation

Standardisation
and innovation
have been the
Cost and Sustainability
of Mobile Innovation
cornerstones of the sustained growth momentum of the
mobile telephony in the last three decades. With 5G and
Standardisation and innovation have been the cornerstones
concepts of Internet of Things (IoT) and smart cities on
of the sustained growth momentum of the mobile
the
anvil, the need for sustained industry effort is required.

n Higher growth in smartphone sales: Smartphone
shipments in India have grown at 61% between 2014
8 and 2016, as compared to 20% growth globally.8
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Royalty Yield – Too Little or Too High
Mobile technology innovators, who are also the
Standard-Essential Patent (SEP) owners, have often
held the view that they do not make sufficient economic
gains for their investments in research and development
(R&D). On the contrary, mobile manufacturers state that
the royalty claims on use of licensed technologies is too
high. The study estimated the royalty yield by analysing
the IPR revenues (earnings from IPRs in their annual
report/filings) of 10 global companies, which includes
major mobile technology innovators and licensors as a
percentage of the mobile sales in the global settings.

Only th
a perce

0.03%
than 1

Most I
for the

Source:
Financials,
Analysis
Source:Company
Company Financials,
GfK,GfK,
TARITARI
Analysis

n Reduction in average selling price of a smartphone:
Different market estimates are consistent in their
conclusion that the average selling price of a
smartphone in India has come down in the last six
years.

n Smartphone market competition: The mobile
manufacturing market is an intensely competitive
sector. It has witnessed the emergence of Chinese
firms in the last five years, which have captured a
significant pie of the market.

telephony in the last three decades. With 5G and concepts

business. This report analysed the financial position of
seven key Indian mobile manufacturers to assess different
business
aspects.
Out
of seven
domestic mobile manufacturers considered

Innovation and Royalty Payment

for our analysis, only two companies reported some
expenditure on research and development (R&D). R&D
cost (as a percentage of revenue) is virtually non-existent
for six companies, and only one company has reported
R&D cost with maximum value of 0.1% of mobile
revenues in 2016.
Only three companies have reported royalty payment
which, as a percentage of mobile sales revenue, stands
in the range of 0.03% to 2.2% (2014-2016). The highest
value is not more than 1.3% for any company in 2016.

7. Make in India Strategy for Electronic Products, NITI Aayog, Government of India, May 2016.
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Most Indian companies have not reported royalty
payments for the years under review.
Profitability and Discretionary Expenditure
• Median gross and operating margins for domestic
entities have marginally come down between 2014
and 2016; however, they still reflect a healthy status.
• Gross margin for these seven mobile manufacturing
companies during the years between 2014 and 2016
is in the range of 13.5% and 27.3%.
• Operating margin for these seven mobile manufacturing
companies during the years between 2014 and 2016
is in the range of 11.5% and 24.7%.
• During the financial years 2014-2016, median
advertisement and promotional expenditure domestic
(as percentage of their total revenue) by mobile
manufacturing companies ranges between 3.0% and
3.8%.
• The Indian companies have a significant discretionary
spend for advertisement and sales promotion
accounting for about 3.3% of their revenues which
includes endorsements by celebrities, cricket and
sports, tournaments and other high cost spends.
Do domestic companies have the ability
to pay royalty?
Standardisation does not appear to have negatively
impacted the average Indian mobile manufacturer. On
the demand side, standardisation has made smartphones
more popular, primarily because of their falling average
selling prices. The average Indian buyer of a smartphone,
which is fast transcending towards higher specification
smartphones, is likely to drive demand. Indian mobile
manufacturers have maintained a healthy gross margin in
the last three years. Contrary to the belief that the mobile
industry is not financially healthy, evidence suggests that
a majority of Indian mobile manufacturers/re-sellers are
doing well financially. Mobile manufacturers’ claims that
they do not have the ability to pay because of market
conditions do not appear to be true, especially when their
discretionary spending has consistently increased.
Innovation, IPR and Make in India
Mobile telephony in India is anticipated to increase
swiftly in the coming years. The growth drivers inter alia
include scope for increased consumer base as unique
mobile subscription is only about 47% of the population;
changing consumer preference with rising incomes,
consumers are willing to spend more on mobile phones
and replacement cycles of phones are getting shorter.
The mobile telephony growth in the country, however,
has largely been driven and is currently dependent
upon imports. The share of mobile and other
telecommunications equipment in the country’s total
import basket is continually increasing and currently
stands at 26.4%. The share of Chinese products in this
basket is continually rising and its share has increased
from 64.3% in 2012-13 to 69.4% in 2016-17.

The manufacturing value added (MVA) by Indian
manufacturers, either OEMs or ODMs, is relatively
small due to high dependence on imported components
and completely built up phones. Considering increase
in mobile penetration from current levels and large
dependency on imports, mobile and telecommunications
equipment is crucial under the Government of India’s
Make in India initiative.
A Fast Track Task Force (FTTF) has been formed
to ‘catalyze and re-establish’ significant growth in
mobile handsets and the component manufacturing
ecosystem in India. It is expected to promote large-scale
manufacturing/assembling activity to achieve production
of 500 million mobile handsets by 2019. India has already
achieved the benchmark of 100 million units, which is a
step towards achieving the target and establishing India
as a manufacturing hub.
NITI Aayog points out that OEMs or ODMs or component/
accessories suppliers are still in infancy in India and most
of it is confined to last mile assembly indicating that the
industry remains in the early stages of development. The
domestic mobile manufacturers are largely reliant upon
the innovations and standards set up by the international
players and organisations.
By investing in research and development, India can
increase innovations and also develop standards in
mobile telephony. The Government of India on 12th May
2016 has adopted National IPR Policy 2016 which aims
to make Indians recognize their own IPs, as also respect
others’ IPs.
The Indian mobile phone industry has some distance to
cover with respect to establishing an innovation framework
and contributing to the global standardisation process.
But before we reach that stage, we need to have a
business friendly ecosystem. The incentives and policies
of the Government under the Make in India initiative will
Mobile and TeleInput-Output (I-O)
enable establishing such
eco-system communication
in the country.
equipment This
Analysis
2.82
Output
Multiplier of standards
will allow us to reap the
benefits
and at the
5.89
Value-added Multiplier
same time help the country
reduce4.08cash outflow due
Employmentto
Multiplier
to large imports.
Source: MOSPI, NSSO Input-Output Tables, TARI Calculations

There is no unanimity in the views expressed by agencies
and courts over what is reasonable when it comes to
determining royalty rates on SEPs. There has been a
tendency among courts to fall back on comparable rates
to determine what would be a “reasonable rate”. There
is limited guidance on how a free market determines
licensing rates on SEPs. It is widely acknowledged that it
is common industry practice to use the end-used device
as a royalty base. However, there should be no room
for abuse. A decision on what is a “reasonable royalty”
should be market determined and in case of a dispute,
judicially considered.
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Executive Summary
n Momentum towards 5G is building as standards work
accelerates and test and trialling activity ramps up.
Governments, operators and vendors are striving to
lead on 5G in order to achieve a competitive advantage
and secure maximum benefits. Commercial roll-outs
are expected across all 5G leader markets by 2020,
with operators in the U.S. and South Korea targeting
2019 deployments.
n By 2025 5G will be a significant part of the connectivity
mix with the GSMA forecasting that it will account for
49% of total connections in the U.S. (excluding cellular
IoT), 45% in Japan and 25% in China. China, the U.S.
and Japan will together host more than 70% of the
world’s forecasted 1.2 billion 5G mobile connections.
n India has much to gain from rising to the 5G challenge
and a tremendous opportunity to accelerate its own
ambitions. It can learn from the experiences of early
leaders to establish a 5G roadmap that can help
drive the Digital India strategy and enable the country
to distinguish itself as a challenger in shaping 5G
technologies.
n Against this backdrop the Broadband India Forum (BIF)
requested Policy Impact Partners (PIP) to prepare a
comparative overview of the 5G policies and market
development initiatives promoted by the five countries
considered to be global leaders in 5G: China, Japan,
South Korea (Republic of Korea), the United Kingdom,
and the United States.
n A successful 5G strategy requires a combination
of cost effective infrastructure roll out and the
development of business cases that leverage 5G´s
superior capabilities. The investment and innovation
needed will be driven by industry but, as evidenced
in this report, governments and regulators across
the 5G leadership countries are playing a key role in
setting the right conditions for investment to grow and
innovation to thrive.
n Across each of the countries benchmarked there is
strong political commitment to 5G and this translates,
to varying degrees, into institutional mechanisms
and collaboration platforms with industry. Indeed
partnerships are critical to the success of 5G, both
between industry and government, and between the
telecoms industry and the multiple sectors that are set
to be transformed as 5G enables a raft of new usecases. 5G is ultimately not just a product or technology,
it is an ecosystem that demands collaboration between
all stakeholders if it is to fulfil its full potential.
n While licensed operators running cellular infrastructure
will be at the heart of 5G connectivity, future networks will
rely on a combination of Satellite, Wi-Fi and High Altitude
Platform Systems (HAPS). Each technology will bring
key attributes to the delivery of ubiquitous 5G services.
RECOMMENDATIONS
The Government of India has a unique opportunity to
leverage the power of 5G to drive forward the Digital
India agenda, accelerating economic growth and societal

development. Policies and regulation must focus on
incentivising a step change in investment and supporting
the deployment and take up of innovative 5G services.
This benchmarking exercise has pointed to a number of
key policy considerations that are consistently prioritised
by countries leading the way on 5G. India should
benchmark against these efforts, repeat best practice
where it can, and prioritise the following actions:
n 	
Complement the Digital India and Make in India
initiatives through a sustained cross-departmental,
cross-sector strategy to ensure the country seizes its
5G opportunity.
n 	Develop a 5G roadmap with targets and milestones to
provide the necessary political focus and help mobilise
the requisite resources.
n 	Act as a catalyst for, and an early adopter of, 5G in
areas such as health, transport, and the full range of
public services that underpin smart communities.
n 	Make more harmonised spectrum available at both
high and low frequencies, and award it in ways that
target long-term growth, investment and citizen
welfare, rather than short-term revenue maximisation.
n 	Clear spectrum for exclusive use where timely clearing
is possible but otherwise explore options for dynamic
sharing.
n 	Maximise spectrum output by ensuring licences are of
adequate length and carry clear renewal criteria, and
that spectrum fees are limited to ensuring efficient and
effective use.
n 	
Make spectrum available on a technology neutral
basis, and provide the right balance of licensed
and license-exempt solutions. For example, in high
frequency spectrum it is critical for India to make the
V-band (57-64 GHz) available for unlicensed use for
indoor applications along with a mix of unlicensed
and light-licensed usage for outdoor applications as a
complement to licensed 5G bands.
n 	Reduce obstacles to 5G deployment including high costs
and administrative delays in accessing cell sites or fibre
ducts, and locally imposed, overly restrictive EMF limits.
n 	Ensure the regulatory framework provides the necessary
certainty and predictability for investors, and refocus
regulation and competition policy on delivering high
performance markets for consumers long-term benefit.
n 	Enable the quality differentiation made possible
through 5G by allowing network operators to manage
their networks optimally and to innovate in the
provision of services that meet specific use case and
end user requirements.
n 	Develop an overarching testbed and trials programme
as a key driver for building India’s 5G ecosystem, and
ensure accelerated spectrum availability for testing
purposes.
n 	Recognise that many different technologies will need to
come together to ensure delivery of the full range of 5G
capabilities and ensure all technologies can compete
and fulfil their potential in contributing to the 5G mix.
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Executive Summary
India is on a fast track to get its citizens online, and
enable them to reap the benefits of the modern digital
economy. Wealth transfers and market efficiencies show
significant improvements when riding on a modern digital
infrastructure, and 5G presents an opportunity to not only
improve urban connectivity, but also proactively address
the digital divide. A divide that if left unchecked, would
only widen.
India is at the cusp of a next generation of wireless
technology 5G. 5G has been conceived as a foundation
for expanding the potential of the Networked Society. A
digital transformation brought about through the power
of connectivity is taking place in almost every industry.
The landscape is expanding to include massive scale
of “smart things” to be interconnected. Therefore, the
manner in which future networks will cope with massively
varied demands and a business landscape will be
significantly different from today.
For India, 5G provides an opportunity for industry to
reach out to global markets, and consumers to gain
with the economies of scale. Worldwide countries have
launched similar Forums and thus, India has joined the
race in 5G technologies.
Geographic isolation, both in terms of population densities
and the techno-economic infeasibility of taking connectivity
to rural & remote regions, combined with the fragmented

politics of local governance present a significant challenge.
5G may well be the most suitable platform to address
these challenges and guarantee, to the greatest possible
degree, equal access to the Internet.
It is believed that 5G ecosystem would be based on a
layered approach especially when it comes to meeting
a country with such a vast and diverse geographical
expanse as India. The bottom layer would comprise of
terrestrial technologies –both fixed and mobile. The next
layer would comprise of airborne technologies including.
HAPS (High Altitude Platform Services) which will help
meet the needs of dense broadband clusters in urban
areas where terrestrial technologies would find it hard
to reach as well as rural sites where deployment of
fiber may not be feasible. Both these layers would be
super-imposed by a layer comprising of Next generation
Satellite technologies viz. LEO/MEO/HEO along with
High Throughput Technologies to cater to high bandwidth
requirements, ultra-low latency requirements in remote
and hard-to-reach areas.
The sections in this paper presents a snapshot of
Roadmap for 5G in India, 5G vision, optimal 5G
architecture for India, the ongoing development of
5G technologies across the world, the rural use case
for 5G, articulates the role of satellite technology in
supporting this development, and also presents a limited
set of policy recommendations in this regard. These
recommendations are based on a review of literature
and the existing policy discourse over the development
of 5G across the world.
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Executive Summary
Standardisation bodies, such as the 3GPP and ITU have
been hard at work over the last few years in an attempt
to codify the requirements and eventual construct of
an ideal 5G ecosystem. At the core of such exercises
is the well-founded belief that appropriately designed
standardisation strategies will significantly support and
accelerate the development and implementation of 5G
networks.
The first section of this report establishes the context
and illustrates the importance of telecommunications,
in general, and 5G in particular. Current predictions of
the eventual shape and form of this communications
technology and specific use of cases are articulated in
this section.

and the increasingly blurred lines that have traditionally
separated mobile network operators from edge service
providers will lead to the creation of markets where
service provisioning and capturing surplus is open
to all stakeholders in the value chain. The observed
convergence between SMS and instant messaging,
PSTN and VoIP, and more generally Internet and media
consumption are the seeds that have ushered the
growth of communications technology towards a truly
converged future. This convergence, along with a future
that contains a high degree of hardware virtualisation,
is addressed in the fourth section of this paper. It also
presents an accounting of current standardisation efforts
and challenges expected in the commercialisation of
next generation technologies

The second section presents a literature review of
the theory and economic impacts of standardisation.
Together with the first section, it establishes the overall
context of this paper – that standardisation has a critical
role to play in the development of 5G. The third section
articulates the importance of standards for Information
and Communications Technology (ICT) sectors
and touches upon the importance of collaborative
and democratic standards development processes,
especially considering the ubiquitous value proposition
of the upcoming standard for the 5G technology.

Specific policy recommendations for India and by
extension, for other nations at a similar stage of
development, are presented in the fifth section of this
report. This includes specific recommendations visà-vis creation of an overarching robust innovation
and competition-friendly ecosystem which could
help building and leveraging the core technological
capacities of Indian firms and start-ups. To that end,
the recommendations highlight the need to incentivise
specialisation of Indian firms, encouraging participation
in standards development bodies and thereby building
core competencies concerning development of digital
communications technologies.

An increasingly common outlook of a future
communications landscape enabled by technologies
such as 5G and beyond, is one of converged
marketplaces and services. The level of convergence

The appendix to this study is intended for those interested
in deeper evaluation of the standard setting process and
an examination of key historical events and conditions
that led to the evolution of technology standards.
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Executive Summary
The time is opportune for VNO model to become a
business reality in the Indian telecom landscape given
the market conditions as well as regulatory environment.
The last two years have seen massive consolidation in
the telecom market with the number of operators coming
down to about 5-6 in various circles and ushering in of a
data revolution and huge uptake in data based services.
In such a scenario, VNOs will be essential for ensuring
existence of adequate competition in the market as well
as making telecom service more affordable. The VNOs
are capable of unleashing a new telecom revolution in
the Indian telecom industry and taking it to the next level
of growth, catalyzing government’s digital initiatives.
A Virtual Network Operator (VNO) including Mobile
Virtual Network Operator (MVNO) is a Service Delivery
Operator who does not necessarily own the underlying

S.No.
1.

2.

network(s) but relies on the network and support of the
infrastructure providers, telecommunication suppliers/
operators for providing telecom services to end users/
customers. VNOs/MVNOs have a lot of potential in terms
of providing customized products for highly penetrated
markets, improving penetration in rural areas and Tier2
and Tier 3 cities, M2M and Cloud play and a pivotal role
in Digital India and Smart Cities.
The Department of Telecommunications (DoT) has
opened up the sector for VNOs and issued guidelines
for the grant of UL (VNO) vide its letter dated 31st May
2016. There are several clauses in the Unified License
- VNO which are directly taken from the Unified license
awarded to TSPs. Most of such license clauses are
either not applicable or not relevant to VNOs at that
magnitude. Some of the license clauses which entail
review and modification urgently for take-off of VNO
model in the telecom space are pertaining to:

Guideline/License Condition

Proposed Change

VNOs parenting to multiple NSOs: VNOs are allowed to
have agreements with more than one NSO for all services
other than Access services and such services which need
numbering and unique identity of the customers. In UL(VNO)
the provision for restriction of 10% or more equity cross
holding will be applicable between (i) a VNO and another
NSO(other than VNO’s parent NSO) and (ii) between a VNO
and another VNO authorized to provide access services using
the access spectrum of NSO(s) in the same service area.

VNOs should be allowed to have agreements with
more than one NSO for Access Services.

Mutual Agreement between NSO and VNO for offering
Access Services:

The commercially driven agreement between
VNO and NSO should come under the ambit of
licensing framework to avoid any kind of delay
in access of network and protect VNOs from
NSOs misusing their economic powers by way
of seeking unaffordable wholesale rates and /
or unwilling to provide necessary Infrastructure
resources essential of VNOs to offer their services
to the customers.

Clause 1.3 It would not be mandatory for a NSO to provide
time bound access to its VNO, rather, it would be left to the
mutual agreement between a NSO and a VNO.
Clause 27.1 The Licensee shall operate and maintain the
licensed Network conforming to Quality of Service standards
to be mutually agreed with NSO in respect of Network.
Clause 27.2. The network resources including the cost of
upgrading/ modifying interconnecting networks to meet
the service requirements of the LICENSEE will be mutually
negotiated with NSO keeping in view the orders and
regulations issued by the TRAI from time to time.
Clause 32.1 The terms and conditions of sharing of
infrastructure between the NSO(s) and VNO shall be left to
the market i.e. on the basis of mutually accepted terms and
conditions between the NSO(s) and the VNO.
Clause 32.2 Sharing of Active infrastructure amongst Service
Providers based on the mutual agreements entered amongst
them is permitted.
Clause 33.2 The Acceptance Testing for each and every
interface with any NSO may be carried out by mutual
arrangements between the LICENSEE and the NSO involved.
3.

This restriction of 10% or more equity cross
holding will not be applicable in case of VNOs
parented to multiple NSO and same should be left
to the market dynamics to prevent cartelization
and distort the competition.

For this purpose, Licensor should mandate NSOs
to provide time bound access of network at a
regulated wholesale rate.
The wholesale rate should have ceiling akin to the
IUC charges regulated under the IUC regulations
by TRAI. The ceiling can be fixed by TRAI basis
public consultation.
In view of above, the introduction of suitable
clause in the agreement between VNO and
NSO may have to be mandated for safeguarding
the subscribers in the event of failure of the
agreement.

Duration of the License: Clause 3.1 The duration of the The License validity period of UL – VNO should
License of a VNO shall be fixed as 10 years extendable further be of 20 years as prescribed in UL independent to
for 10 years at a time by the licensor unless revoked earlier validity period of parented NSO(s).
for reasons as specified elsewhere in the document. The
agreement of a VNO with a NSO will terminate with the
expiry of the license of either party.
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4.

Financial Penalty: Clause
10.1 (i) The Licensor may impose a financial penalty not
exceeding the amount shown in Annexure-V for each service
as per applicable service area per occasion for violation of
terms and conditions of license agreement.

5.

Exit from Business by VNO: Clause 10.3(ii) For the services
other than mobile, all customers of VNO will be migrated to
any of the tariff plan of the parent NSO without any extra
charges e.g. upfront/activation charges. The mobile services
customers of the VNO can port their mobile numbers, using
MNP facility, to the service providers of their choice.

An option should be available for VNO to migrate
its mobile consumers to parented NSO(s) on the
same tariff plan and terms & conditions under
intimation to the consumers.

6.

Way Leave: Clause 14.1 The Licensee Company shall make,
if required, its own arrangements for Right of Way (ROW).
However, non-availability of the ROW or delay in getting
permission / clearance from any agency shall not be
construed or taken as a reason for non-fulfilment of the Rollout obligations, if any and shall not be taken as a valid excuse
for not carrying any obligations imposed by the terms of this
License or conditions of spectrum allotment.

The below portion should be deleted from clause
14.1 –

7.

Entry Fee: Clause 18.1 - A one-time non-refundable Entry Fee
for each authorized Service shall be paid as per Annexure-II.
The total amount of Entry fee shall be the cumulative Entry
Fee of each authorization subject to a maximum of Rs. 7.5
Crore (Rupees Seven crores and fifty lakh only)

For the UL (VNO-All Services), entry fee should be
minimal.

8.

SUC & LF: Clause 18.2.1 An annual License fee & Spectrum
Usage charges (SUC) as a percentage of Adjusted Gross
Revenue (AGR) shall be paid by the Licensee service-area
wise, for each authorized service separately as per the
procedure prescribed in applicable chapter of UL (VNO) from
the effective date of the respective authorization.

The network sharing charges, LF and SUC paid
by MVNO to MNO should be allowed under pass
through charges to avoid double levy. Further,
SUC incl. USOF should be reduced to 3% with a
glide path to 1%.

9.

Deployment of RET: Clause 24.2 - The Licensee shall adopt
Renewable Energy Technologies (RETs) for powering the
Telecom Network, deploy energy efficient equipment and
reduce the carbon footprint as per prevailing directions.

Energy efficiency (rather than RET) should be the
focus to achieve reduction in carbon emission.
This clause should be removed from the UL-VNO
license.

10.

FDI under the Automatic Route: Only 49% is allowed under
the automatic FDI approval route

As part of ease of doing business, automatic
route FDI approval should be up to 100%.

In order to facilitate growth for VNOs in Indian telecom
market, Government should ensure that the suggested
amendments in the existing licensing and regulatory
framework should be carried out at the earliest in a
transparent, non-discriminatory and competitively neu-
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The financial penalty for UL – VNO applicable for
the violation which are their beyond the control
should be removed.

“However, non-availability of the ROW or delay in
getting permission... this License or conditions of
spectrum allotment”.

tral manner. The new revolutionary VNO business model
will induce fresh kind of enthusiasm in the industry as it
will remove the barriers operators face in many of the
telecom circles.
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Executive Summary
This paper was originally presented at the Broadband
India Forum Workshop on “Acceleration of Broadband
in India: Complementing OFC with Wireless Fiber”
on 9th November, 2016. This revision reflects global
developments in the V-band eco-system and technology
since 2016. While the basic recommendations stand
– full de-licensing without channelization – we provide
refinements and additional supporting evidence based
on recent progress at IEEE, Wi-Fi Alliance, ETSI and
CEPT and learnings from field trials, academia and
industry alliances.
High-speed broadband is the key to transforming India
into a knowledge-based economy and for the success
of the Digital India1 initiative. Only approximately 30
percent of individuals in India are using the Internet2 and
a major effort is needed to boost broadband for all its
citizens, both rural, suburban and urban.
Future urban broadband access will be driven by the
deployment of Wi-Fi, WiGig, 4G and and soon 5G

networks that require “fiber speed” backbone networks.
These high-speed backbone networks will need to
support a dense deployment of Wi-Fi access points and
cellular base stations among other wireless networks. The
cost structure of a fiber backbone for such deployments
everywhere can be prohibitive. The next generation
backbone networks will be wireless operating in the
millimeter wave frequencies, in particular, the E (71-76,
81-86 GHz) and V (57-71 GHz) bands, which can provide
multigigabit throughput for short to medium distances.
These bands can not only be utilized for mobile backhaul
but also act as a “fiber extension” to extend broadband
connectivity from existing points of presence (“POPs”) to
nearby locations for a number of applications in urban,
semi-urban, and rural areas.
In a dense environment many links are expected to
operate in close proximity. Because of the spatial
isolation between links and very low likelihood of
interference, regulators worldwide are adopting ‘light
licensing’ rules for the E-band based on the registration
of links. In contrast, because of the high rate of oxygen
absorption and corresponding signal attenuation, which

1. Digital India, Power to Empower, Vision of Digital India, at http://www.digitalindia.gov.in/content/vision-and-vision-areas
2. Percentage of Individuals using the Internet, Country ICT Data (Until 2016), ICT Statistics, International Telecommunication Union, available at
https://www.itu.int/en/ITU-D/Statistics/Pages/stat/default.aspx.
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naturally mitigates interference, regulators are moving
forward with a license-exempt framework for the V-band.
In the V-band, to operate reliably at even short ranges,
a highly focused, narrow-beam antenna must be
employed to increase the level of signal availability to
the target receiver. In addition, oxygen absorption makes
frequency reuse possible within a very localized region
of air space. High directionality and oxygen absorbtion
enables very dense interference-free deployment of
radio terminals using the same frequency channel within
the V band spectrum. A license-exempt allocation thus
enables the most efficient use of this band.
Furthermore, emerging technologies in the 60 GHz
band (57-71 GHz) can reach cost points that are an
order of magnitude less than deployed fiber with fiberlike reliability and multi-gigabit speeds.3 Some of the
new 60 GHz band technologies can now offer one or
two orders of magnitude cost reduction over fiber and
existing milli-metric band backbone networks. In this
paper, we discuss the advantages of the 60 GHz band,
provide updates on evolving standards, eco-system
development, and studies on coexistence and why we
continue to believe that with suitable policy support, it
can provide for affordable broadband in India. The 60
GHz opportunity will allow India to leapfrog in broadband
networks just as the country leapfrogged wireline phone
with mobile voice networks.
A confluence of several factors makes some of the
technologies in the 60 GHz band very cost attractive.
First, the 60 GHz band which now includes 14 GHz
of spectrum offers massive capacity compared to the
existing milli-metric band allocations. Second, the
high oxygen attenuation and narrow beams in the 60

GHz band reduce interference between links making
it particularly suited for uncoordinated operation.
Delicensing will boost innovations at many levels driving
rapid technology advancement. Third, silicon technology
innovations combined with global momentum behind
the WiGig eco-system based on IEEE 802.11ad and its
successor 802.11ay standard is making available very
low cost semiconductors and system solutions. Fourth,
the large bandwidth available in 60 GHz band allows
for wide channelization (e.g. 2.16 GHz in 802.11ad and
802.11ay) and hence supports high-speed links with 10
Gbps and higher data rates.
It is noteworthy that many national administrations have
delicensed the lower 60 GHz band (57-64 GHz) and
also have not imposed specific channelization plans.
Additionally, the US has opened the upper V-band (64 –
71GHz),4 and countries around the world are considering
doing the same.5 This has begun to trigger technology
innovation and eco-system growth. This process repeats
the Wi-Fi story where the use of unlicensed 2.4 and 5
GHz bands enabled a massive eco-system around WiFi and drove down broadband equipment and operation
costs dramatically and facilitated affordable broadband
access for the public . There would have been no Wi-Fi
revolution if the 2.4 and 5 GHz bands had been licensed.
For these reasons, we believe that to unleash the full
potential of the 60 GHz band India should delicense the
60 GHz band as well as avoid any mandates on specific
channelization. These two initiatives will allow a spate
of technology developers and connectivity providers to
deliver high-speed mult-gigabit services at very low cost,
which in turn will enable the proliferation of affordable
broadband and introduction of a host of innovative
products across India.

3. Sanjai Kohli, interview by Professor Abhay Karandikar, October 2015
4. See Use of Spectrum Bands Above 24 GHz for Mobile Radio Services, et. al, Report and Order and Further Notice of Proposed Rulemaking, FCC 1689, 31 FCC Rcd. 8014 (2016) at https://apps.fcc.gov/edocs_public/attachmatch/FCC-16-89A1.
5. See Radio Spectrum Policy Group, Strategic Spectrum Roadmap Towards 5G for Europe, DRAFT RSPG Second Opinion on 5G for Europe,
Brussels, 21 November 2017, RSPG17-034 FINAL, at https://circabc.europa.eu/sd/a/fe1a3338-b751-43e3-9ed8-a5632f051d1f/RSPG18005final-2nd_opinion_on_5G.pd; Innovation, Science and Economic Development Canada (ISED), Consultation on Releasing Millimetre Wave
Spectrum to Support 5G, (Jun. 2017) at https://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf11298.html#s1; Ofcom UK, Fixed Wireless Spectrum
Strategy, Consultation on proposed next steps to enable future uses of fixed wireless links, at https://www.ofcom.org.uk/__data/assets/pdf_
file/0027/108594/Fixed-Wireless-Spectrum-Strategy.pdf.
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Executive Summary
One of the greatest marvels of our times, undoubtedly,
is the digital revolution. It has pushed through human
limitations to unleash an ‘e’-era of cutting-edge
innovations. ‘Broadband Highways’ is the first pillar for
the vision of Digital India and it is interconnected to all
the rest of the pillars. Without Broadband, the vision of
Digital India is shady. India is very behind in broadband
penetration compared to other countries. We need
more towers and more fibers, complemented by Wifi
connectivity to reach the last mile. There are countries
like China where proliferation of Broadband is primarily
due to wifi connectivity. Similarly India has to deploy
the same framework to connect to the unconnected.
One of the best practices as followed in many
countries is through Liberalisation of Wifi. This is highly

complemented by TRAI in its recommendation and the
authority has rightly bought out ways to implement it
through aggregators such as PDOAs.
This paper broadly takes you through the various benefits
of Public Wifi and what are the hurdles currently that are
being faced by the stakeholders in order to deploy it. It
also takes you through the economic implications of Wifi
and how wifi is the key enabler for achieving the goals of
Digital India. India lags behind many countries in terms
of Broadband penetration which is the outcome of low
connectivity of Public Wifi. This paper also talks about
the benefits of liberalisation of Public Wifi and how it can
play a major role in getting business to all the players
including the telecom service providers.
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Executive Summary
Since the 1990s, four generations of cellular network
technologies have propelled us to move from from “bag
phones” that used slow 1G voice networks to sleek
devices that make use of high throughput 4G LTE.
Modern consumers have access to seemingly limitless
multimedia content on mobile devices, monitor fitness
using wearable technologies, and answer the front door
using a smartphone application.

Technology-wise Data Usage (Dec 2017)
2%

17%

3G

India’s National Digital Communications Policy (NDCP)
has ambitious goals for fixed line access and bandwidth
for citizens. It has recognized optical fibre as a public
utility and rendered importance to a Fibre First initiative,
a National Digital Grid with constitution of National Fibre
Authority and fiberisation of towers. While the rollout of
optical fibre networks is well recognized in the NDCP, An
integrated Ease of Business policy that addresses
the objectives of high quality robust Networks with
efficient roll outs becomes extremely pivotal to
ensure the FTTx infrastructure is well laid out and
is sustained for a minimum of 30 years. Similar to the
Private sector, the public sector or Govt organisations
are fast becoming an equal or a big stakeholder in data
intensive networks through BharatNet, Smart Cities,
Defence Networks and prospects of NagarNet, GramNet,
among others.
An ease of business policy that address operational
and fiscal hurdles of both the private sector and the
Government needs early activation for India’s digital
leadership.

81%

2G

electricity – in terms of deployment and end benefit to the
consumers and hence needs an ease of business policy
that addresses similar issues.

4G

Source: TRAI

As India forges ahead with one of the world’s largest and
perhaps the most ambitious digital inclusion agendas
through its Digital India vision, it is imperative to design,
build, and manage the optical-fibre infrastructure in much
the same way that other essential infrastructure (power,
water and gas) is architected. Fibre is the backbone of
ambitious digitalization plans, and all initiatives to ensure
its fast and efficient roll out sit at the center of digital
Success.
Data consumption drives progress. The scale of data
consumption in India is unparalleled with 40%
internet user growth at a time when global growth is
flattening. The Government’s JAM platform will transform
the entire population base towards progress. With India
expected to be the most populous country in less than
a decade, the complexity and scale of data will also
increase. The need for Smart Cities based on its liveability
standards is pivotal to India’s goals as a productive global
leader.
A strongfibre network backbone is imperative for
high-speed broadband, integrated sensors, public
Wifi, and other smart elements to help the country
truly tap its digital potential.
While significant investment is made in the infrastructure
of power grids and water and gas supplies to ensure
better quality of life for citizens, equal focus is required
to be given to fibre networks. The immediate need for
strong backhaul fibre i-Ways and smart buildings and
homes with FTTx is known. Behaviour wise, fibre is
in many ways similar to other utilities like roads and

The government in many ways is outpacing the private
sector in large scale deployments. As a key stakeholder
of digitisation, an Ease of Business policy for
Government deployments is very important at this
stage to ensure the governmentnetworks stand the
test of time and integrate seamlessly with the private
sector roll out. A governance mechanism also needs to
be set around the high scale deployment of these data
intensive networks. Here, role of an empowered steering
committee becomes extremely critical.
The private sector welcomes the common ducts initiative
of the government and in the near future needs fast and
easy ROW permissions at calibrated prices. The ROW
Portal can become a testimony of ease of business and
transparency. It can simplify timely approval for ROW
permissions, include integrated maps of all utilities to
prevent any damage to other pipelines and become the
single platform of engagement for ROW thereby reducing
significantly the number of on-ground personnel needed
to address ROW. Security for all public utilities including
Fibre can be better addressed by synergising all utilities
through integrated maps and inclusion as a part of city
planning. For FTTH Fiber, notification in Building codes is
needed to ensure fast and easy roll out into all buildings.
Given the challenging economics of deploying fibre, as
well as its inherent public utility, legal recourses need
to be designed to protect from and enforce against the
willful damage of Optical fiber networks.
5G is the next step in the evolution of communications
technology. Connected devices of the future will include
large numbers of autonomous vehicles, augmented/
virtual reality (AR/VR) devices, infrastructure sensors
for smart transportation, public safety applications,
and airborne drones. 5G will enable these kinds of
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technologies at exceptional scales, data rates, and low
latencies. To support all of this, 5G is expected to provide
gigabit speeds, sub one-millisecond latency, and the
capacity to connect an astonishing 2.5 million devices
per square mile.

inclusion ecosystem, driven by the multiplier effect of
–More ‘connected’ people, More devices per person,
More ‘content’ per device and more data consumption
per content type: Already, the annual global IP traffic has
crossed 1 Zettabyte (ZB) and is expected to exceed 3 ZB
in the next five years (1 ZB = 1021 bytes). Per capita data
5G will also place enormous demands for fixed- wireline
networks. 5G will use much higher radio frequencies than consumption is set to multiply nearly five times in the next
today’s cellular networks. While these higher frequencies three years! With the uptake of IOT, M2M and 5G, data
carry larger amounts of data, they also have very short consumption is expected to rise by significant orders of
Technology-wise
Datamagnitude.
Usage (Dec 2017)
ranges. For 5G to work well, many additional
small radios
2%
or “cells” must be installed close together—as close
Optical fiber is getting implemented as “Fiber to the Home
as 100 feet apart, leading to densification of networks.
(FTTH)” solution. Once a home is connected through
To provide multi-gigabit service to many users and
fibre in the last mile, we can say that it has direct access
17%
applications, these small cells will need to be connected
to the Internet Super Highway: entire content, information
to hundreds of thousands—perhaps millions—of miles of
and applications available through the web can be
new fiber optic cable.
accessed without any limitations or constraint. One of
As per Cisco, India’s IP traffic will grow 4-fold from 2016 the most valued applications that will drive demand for
to 2021, at a compound annual growth rate of 30%, of FTTH in India will be ‘quad play’ of high speed broadband
which internet video traffic will reach 3.6 Exabytes per access with speeds up to 100Mbps, high-definition video,
month in 2021, which is approximately 5 million81%
GB per unlimited telephony and smart applications viz. IPTV,
hour. A high speed technology, capable of high throughput Interactive TV, HD-TV, VoIP, Smart Appliances (IoT /
and low latency is fundamental to achieving this growth. M2M), live music & Movie streaming and downloads,
Fiber to the home is the only viable contender that can multiplayer online gaming and home security systems
2G 3G 4G
deal with this effectively.
with remote monitoring. Enterprise businesses will benefit
There is no doubt Digital inclusion can help improve significantly from the implementation of FTTH networks
any nation’s economy and sustainable development. through the use of bandwidth intensive applications viz.
Ubiquitous broadband is a growth engine for democracy. next generation video conferencing, interactive distance
What is unfolding in front of us is a massive digital learning, telemedicine, etc.

Source: CISCO VNI Index
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Executive Summary
How to leverage a robust IP ecosystem to monetise
investments
Summary of the Discussion Paper: Key Insights
The discussion paper strives to present key indicators and
aspects that define the evolving IP ecosystem in India.
Therein, the important role of major ICT-related innovations
of the past and our presence, i.e. (mobile) internet and
those of our future, i.e. 5G, Artificial Intelligence (AI) and
the Internet of Things (IoT) has been highlighted in relation
to India’s endeavour to becoming an innovation economy.
In this way, the high impact of the Information and
Communication Technology (ICT) sector on disruptive
and innovative solutions within and across India’s key
sectors was emphasized. Given that the industries of the
ICT constitute the backbone of the digital infrastructure,
leveraging ICT is an essential prerequisite for the
Government’s key initiatives like Digital India, Skill India
and the flagship programme Make in India.
Objective
The objective of the leadership session and the
discussion paper resulting from it is to initiate a multilayered and interdisciplinary discussion on the linkage
between ICT, the IP ecosystem and innovation culture in
India. Thereby, it is attempted to portray a holistic view
on the topic.
Given India’s aspiring global positioning as a leading
economy, this overall consideration strives to contextualise
the importance of working towards a robust IP ecosystem
in interdependency with economic, technological, social,
and policy-related factors.
Summary of key observations
The key points of the discussion in the above outlined
context are as follows:
n Research and Development (R&D) is not only a key
enabler for increased on-site value creation through
manufacturing, IP generation and more high-skill jobs,
though inherently triggers innovation and can hence
assure global competitiveness.
n However, India’s expenditure on R&D has been stagnant
at 0.63 % of its GDP for the last twenty years - also
reflecting in a low number of patents filed (45,000)
n India’s global positioning as an aspiring innovation
economy in the era of 5G and Artificial Intelligence is
majorly to be built upon its legacy as globally leading
IT nation
n More investments by the private sector in ICT are
required to leverage this legacy, however, most
innovations stem from the public sector and the on-site

value creation in key industries of the ICT sector (mobile
handset / mobile network) are marginal, also because
import-based business models have been more viable
 Especially the telecom sector, i.e. mobile handsets
and mobile network equipment play a crucial
role for the digital infrastructure as of now as the
subscription rate for broadband-based internet in
India only amounts to 5.5 per cent.
 The increasing penetration of mobile telephony
and products of the “app economy” are not only
reducing the digital divide but will also bring about
faster economic growth and acts as a social equity
accelerator: Mobile applications provide access to
large sections of the (rural) population to services
in the fields of agriculture, health, and education.
 The Phased Manufacturing Programme by the
Ministry for Electronics and IT (2015) composes
a viable mechanism for increased manufacturing
in these key industries in a phased-manner supporting the shift from import to assembly and
eventually manufacturing
 However, India’s successful shift to Make in India
should also be triggered by more incentive-based
means that enhance the investor’s confidence
 In this regard, IP is a key factor for creating a
conducive environment for private investors in the
ICT sector
 The costs of technology shall be retrievable by the
market-driven interplay of innovators / investors
and beneficiaries
 Importance of collaborative standards to allow for
more (domestic) SMEs to be part of the ecosystem
and value chain in creating locally apt Indiamade
innovation that are attractive for global markets
 Acknowledgment and adoption of existing
standards and standard essential patents for more
Indiamade innovations in technologies that are
relevant for the 4th industrial revolution
 The importance of Standard Essential Patents
(SEP) was underlined. The SEP owners, however,
have to rely on market-driven models in order to
be able to retrieve the cost of R&D and innovation
and thereby assure a virtuous circle nourishing the
innovation economy.
 Restrictive and/ or scrutinising interventions by the
government, e.g. Form 27 pertaining to the licensing
confidentiality have been rejected as a protectionist
measure, composing a negative influence for the
development of India’s ICT sector.
 Bilateral collaborations can help accelerate the shift
towards more value creation on-site, though depend
on the conduciveness of the business environment

Outlook
The proposed way forward is to acknowledge the importance of a holistic perspective on the interdependency among IP, ICT and India’s global
positioning as an innovation economy. All stakeholders of the IP ecosystem are to work together jointly towards a more robust and conducive business
environment. Only by co-creating solutions and viable models, the enormous economic potential that is underpinning the ICT sector, can be leveraged.
Hence, the applied macro-economic angle and meta-perspective on “ICT-related innovation contributing to the IP and Innovation ecosystem in
India” has proven to be an apt filter by means of which important implications from the interdependency of all economic, technological, social, and
policyrelated factors could be touched upon. A more detailed assessment of each of these would be desirable.
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Executive Summary
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Growth Dividends of Digital Communications: The Case forwhile
India impacts of mobile may have begun to moderate,
dramatically in the last few years, according to Cisco the impact of Internet is still on the rise. This is because
data, it continues to contribute less than 10% to global of increasing use of the internet in improving existing
Internet traffic. The proportion of mobile Internet traffic to business models and notably creating newer ones.
total Internet traffic in India is much higher than the global Another insight is that states and regions in India that lag
average, estimated at 22.9% in 2016. Estimating growth ought to be fast tracked in use of Internet to capture the
dividends based on Internet usage instead of penetration vast spill-over benefits that await remembering that the
shows that a 10 percent increase in India’s total Internet opportunity cost of inadequate and deficient access to
traffic, delivers on average a 3.1 percent increase in GDP the Internet are growing all the time.
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framework for Case Studies Analysis
Impact
Communication
technology

Access to
Services and
Information

Efficiency and
Accountability

Income and
Standard of
Living

Employment
generation

GIS@School

1

1

2

3

Big Basket

1

1

2

2

HawkEye

1

1

2

4

Kilkari

2

4

1

1

Shipsy

1

1

4

4

IRCTC NextGeneration
E-ticketing
system

1

1

4

4

Ola

1

2

1

1

Byju’s

1

1

2

3

GoBolt

2

1

2

2

Zomato

1

2

1

1

MakeMyTrip

1

2

1

3

Chennai Flood
Map

1

1

3

4

Practo

1

2

1

3

Paytm

1

2

1

3

Case Study

Communications Technology:
Sector

Sector

Wireless Voice;

Health
Education
Agriculture
Financial Services;
E-Commerce

Internet;

IoT/M2M

E-Governance
Women Empowerment
Transport/ Logistics/Urban Services Security

The results capture the changing nature and magnitudes of digital communications spillovers for
India. A key insight is the hierarchy in estimated impacts of various communication technologies,
with data dominating voice as expected. Thus, the growth dividends from Internet are significantly
higher than mobile (voice). Moreover, while impacts of mobile may have begun to moderate, the
impact of Internet is still on the rise. This is because of increasing use of the internet in improving
existing business models and notably creating newer ones. Another insight is that states and regions
in India that lag ought to be fast tracked in use of Internet to capture the vast spill-over benefits that
await remembering that the opportunity cost of inadequate and deficient access to the Internet
are growing all the time.
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policies.

5. Mr Anil Prakash is the Director General.

The Forum’s senior leadership team includes renowned
and respected professionals from background of Industry,
Regulator and Government.
1.	
Mr. Shyamal Ghosh, Former Secretary-Telecom
and co-founder of IPTV Society, is the Chairman
Emeritus.
2.	Mr. M. F. Farooqui, IAS (Retd.), former SecretaryTelecom, is the current Chairman

4.	Mr. Parag Kar, Sr. VP Govt. Affairs, India and South
Asia-Qualcomm and Mr. Ashwani Rana, Head
Connectivity Policy-Facebook are current Vice
Presidents.

6.	
Mr. S. N. Gupta, seasoned technocrat and senior
luminary who has worked in DoT and as a Principal
Adviser to TRAI (Regulator) is the Treasurer.
BIF functions through many specialist committees for
the advocacy, coordination, facilitation and promotion of
all activities with the objective of furthering the goals of
the National Telecom Policy in Spectrum, Licensing and
Standardisation, Broadband Infrastructure, Manufacturing
Rural Digital Initiatives, Content & Applications, SatCom
& Broadcasting, 5G, New Technology & Innovations, IoT
and ICT for Inclusive Ability.
The activities of the Forum broadly relate to coordination,
promotion and formulation of expert opinion on topical
subjects related to Broadband. To act as a bridge between
Industry on one side and Government and the Regulatory
Bodies on the other, front ending several issues related
to policy & regulation.
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