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OBJECTIVE OF THE STUDY

• To capture the changing nature and magnitudes of digital
communications spillovers for India and also for South and
South East Asia
• Focus is primarily economic, although some social impacts
have been illustrated through case studies
• Standard econometric formulations have been used for
estimation of growth multipliers for digital communications

DIGITAL COMMUNICATIONS
INFRASTRUCTURE IN INDIA
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• Overall tele density has increased
from about 1% in 1994, to about
90% in 2018
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• With a subscriber base of 1.17
billion,
India’s
digital
communications market is the
world’s
second-largest
and
contributes significantly towards
GDP growth and job creation
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• India is a mobile first economy, with
1.15 billion mobile subscribers on
June 2018 and 491 million mobile
internet subscribers, compared to
about 21 million fixed Internet users

STYLIZED FACTS ABOUT TELECOM IN INDIA

Particulars
Internet Users (% of
Population)

Devices and Connections
per Capita
Average Speeds
Average Traffic per
Capita per Month

India

Global

2016

2021

2016

2021

28%

59%

44%

58%

1.1

1.5

2.3

3.5

6.6 Mbps

18.2
Mbps

27.5
Mbps

53 Mbps

1.3 GB

4.7 GB

12.9 GB 35.5 GB

Source : Data obtained from TRAI Performance Indicator Reports
and CISCO VNI

•India was ranked 121 among 157 countries in
terms of progress in new ICT in a report by the
ITU
•In India, mobile data traffic will grow 7-fold
from 2016 to 2021, a compound annual growth
rate of 49%
•In India, mobile data traffic will reach 2.0
Exabytes per month in 2021, up from 266
Petabytes per month in 2016

M IN U TE S O F U SAG E : IM PACT O F DISRU P TIV E
CO M P ETITION O N M O B ILE A N D IN TE R N E T
SE RV ICE S

With increasing number of mobile subscribers and cheap usage plans, the
estimates suggests that India will consume 14 exabytes (or 1 million TB) of data
per month by 2022 five years compared to 1.3 exabytes 2017.

THE RISING DATA CONSUMPTION IN
INDIA
• A recently concluded survey by RailTel and Google finds that at least 75 lakh
users consumed more than 7,100 terabytes (TB) of data in April 2018 at 370
railway stations compared to 1600 TB data consumed by 60 lakh people in
110 stations in March 2017.
• The high consumption and usage is driven by non-metro cities including
Patna, Secunderabad, Allahabad, Gorakhpur, Ahmedabad, Vijayawada
• Almost 10,000 users in Pune, Allahabad, Varanasi, Visakhapatnam, Jhansi,
Vijayawada and Lucknow consumed on an average 2 TB of data
• Nearly 80 lakh monthly users access internet for about 40 mins a day, using
around 350 MB per session of which 365 are first time WiFi users
• The primary usage is infotainment, followed by online job search. Appetite for
data is driven by video streaming which accounts for as much as 70-75 % of
mobile data traffic.

INDIA’S MATURING STARTUP
ECOSYSTEM
• Startup India recognises 14,441
startups till date (as of December
2018)
• Competition has now arrived
from all the expected quarters –
Delhi/NCR, a collective term for
India’s
capital
and
its
surrounding urban clusters in
other states.
• Gurugram, which lies to the west
of Delhi is home to many large IT
and consumer brands as well as
the biggest cluster of startups in
the NCR.
Source: YourStory India Startup Report and MINT, 2018

CH A N G IN G NATU R E A N D M AG N ITUDE OF THE
E CO N OMIC IM PACT O F TE LE CO M IN F R A STRU CTU RE

Economic effects of fixed, Mobile,
Internet and Broadband
High
Low
Income
Income
Fixed
0.43
0.73
Mobile
0.60
0.81
Internet
0.77
1.12
Broadband
1.21
1.38
Source: Qiang 2009
The impact of communication technologies
is higher for developing countries than that
for high income countries

•

GDP is higher, and growth faster in
countries with more advanced telecoms
networks (Hardy, 1980, Norton, 1992 et al)

•

In a sample of both developed and
developing countries a 10 percent increase
in the penetration rate leads to a 2.8
percent increase in GDP (Röller and
Waverman, 1996)

•

Positive
causal
link
telecommunications to GDP
Choudhary and Bedi, 2002)

•

Mobile telephony had a positive and
significant impact on economic growth,
and this impact could be twice as large in
developing as compared to developed
countries (Waverman, Meschi and Fuss,
2005)

from
(Torero,

EVALUATING THE IMPACT OF
MOBILE
Year

Impact

2009

10 percent increase in
mobile penetration
resulted in a 1.2
percent increase in rate
of SGDP growth

2018

10 percent increase in
mobile penetration
delivers, on average 1.9
percent increase in rate
of SGDP

Go to: Econometric model

ESTIMATING THE IMPACT OF THE
INTERNET
Year

Impact

2010

10 percent increase in internet
subscribers delivers, on average
1.08% increase in output.

2016

10 percent increase in Internet
subscribers results in an
increase of 2.4 percent in the
growth of state per capita GDP

2018

10% increase in Internet
subscribers results in a 3.2
percent increase in rate of
growth of state per capita
GDP

Go to: Econometric model

•

The proportion of mobile
Internet traffic to total
Internet traffic in India is
much higher than the
global average, estimated
at 22.9% in 2016

•

10% increase in India’s
total
Internet
traffic,
delivers on average a 3.1%
increase in GDP per capita,
and a 10% increase in
India’s mobile Internet
traffic, delivers on average
a 1.3% increase in India’s
GDP

IMPACT OF DIGITAL COMMUNICATIONS
INVESTMENT ON GDP GROWTH IN INDIA
• The results (2018) show that a 10 percent increase in India’s
investment in digital communications has the potential to deliver
on average a 3.3 percent increase in India’s GDP.
• The cumulative investment during this period was Rs. 7, 47,652.8
crore amounting to 2.5% of the total gross fixed capital formation for
India through 2010-11 to 2017-18.
Go to: Econometric model

CASE STUDIES: MICRO -LEVEL
IMPACTS OF TELECOM

CONCLUSIONS

• A hierarchy of impacts is observed
• The impacts of mobile have started to
moderate
• The impact of the Internet is ascendant
• There is a pressing need to focus on
laggard Indian states
• Not all the effects are captured in the
estimation since impacts are often seen at
the grassroots level

APPENDIX

Econometric Specification for Estimating the Impact of Mobile Penetration

The impact of digital communications on growth has been estimated using:
A structural model that is a slight modification of the framework developed by Roller and
Waverman (2001). It consists of three equations; an output equation, a demand equation and a
supply equation, estimated simultaneously to account for two-way causation.
The output equation models the level of output (SGDPit) in state i at time t as a function of the total
investment net of telecom investment (Kit), a measure of human capital (labour engaged in
industries) and the mobile penetration (MPENit). We use a dummy variable for each state (Di), to
control for fixed effects, unobservable characteristics that are specific to each state.
SGDPit = 0 + 1 Kit + 2 Lit + 3 MPENit + 4Di+

(1)

The demand equation for mobile models the level of mobile penetration (MPENit) in state i at time t
as a function of per capita SGDP (SGDP_PCit),price for mobile which is proxied by average revenue
per user(ARPU) (PriceMi), and fixed line subscribers (SubscriberFit).
MPENit = 0 + 1 SGDP_PCit + 2 PriceMit + 2SubscriberFit + ′

(2)

The supply equation models the growth rate of mobile penetration (MPENit - MPENit - 1)/ MPENit in
state i at time t as a function of the price of mobile (PriceMit), the geographical area (GA) and a time
dummy T.
(MPENit - MPENit - 1)/ MPENit = θ0 + θ1 GA + θ2 PriceMit + θ3 Tt + ′′

Where i goes across 19 states in India and t goes from 2001-to 2018

(3)

Model Specification for Estimating the Impact of

Internet Subscribers in India
LogSGDP_PCit = a0 + a1Log Kit + a2Log Lit + a3 LogISubit + Di + eit
i = each of the 19 States t = year from 2001 to 2018
Log SGDP_PCit is the natural log of per capita income for ith state in year t (This data is from CSO)
Log Kit is the natural log of gross capital formation in industries excluding investment in telecom
services for the ith state in year t (This data is from CSO and TRAI)

Log Lit is the natural log of total number of persons engaged in telecom in the ith state in year t (This
data is from ASI)
Log ISubit is the natural log of Internet subscribers in the ith state in year t (Internet subscribers
include only the fixed line users of Internet across states. This data has been extracted from Lok
Sabha starred questions and TRAI). Data on Internet Subscribers has been instrumented using BTS.
The data for BTS was made available by Industry Associations and DoT.
Di represents state dummies
Since we use a log-log form all coefficients are to be interpreted as elasticies.

Model Specification, Assumptions and Data Sources for the Impact of
Digital Communications Investments on GDP Growth
LogSDPit = 𝛼1 + 𝛼2𝐿𝑜𝑔(𝐾/𝐿)𝑖𝑡 + + 𝛼3𝐿𝑜𝑔 𝐼𝑛𝑣𝑇𝑒𝑙𝑒𝑐𝑜𝑚 𝑖𝑡 + 𝐷𝑖 + 𝜀
Where ‘i’ goes across 19 telecom circles of India and ‘t’ runs from 2010-11 to 2017-18
Log SDPit is the logarithmic value of nominal state domestic product per capita in rupees lakhs (using the 2011-12
base) for the ith circle in year t. Data for this variable has been extracted from the State Series data of the National
Accounts (CSO)2.
Log (K/L)it is the logarithmic value of capital intensity as measured by Net Investments (Net of investments in
telecommunication) in rupees lakhs for the ith circle in year t divided by Total Persons Engaged in the ith state in
year t. Data on Net Investments has been estimated by subtracting investments in telecom from total gross fixed
capital formation in the country and distributed across states using the proportion of capital formation as
distributed across states in the Annual Survey of Industries. Data on Net Investments is extracted from the National
Accounts Statistics (CSO) and on total persons engaged from the Annual Survey of Industries3.
Log (InvTelecom)it is the logarithmic value of investments in telecom. In the absence of circle level data, total
Investments in Telecom for India has been distributed using the proportion of BTS installed in each state. Data on
total investments in telecom has been extracted from TRAI for the years 2013-14 to 2016-17 and from CSO for
the remaining years. Since CSO reports data for BTS data was made available by TRAI. Di are 19 circle dummies, 1
and  are the Constant and Error terms respectively
Data for 2016-17 and 2017-18 have been extrapolated where necessary. The logarithmic value of mobile
penetration is used as an instrument. Data on mobile penetration has been taken from TRAI’s Performance
Indicators Report. The instruments shows high correlation with the endogenous variable Log (Inv_Telecom)it Post
estimation tests find the instrument and residual term are statistically uncorrelated, establishing the validity for the
choice of instrument. Since we use a log- log model the estimated coefficients will be elasticities.
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