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SATCOM IN INDIA -A PERSPECTIVE 
AND THE WAY AHEAD 
 
Satcom is one of the fastest means of providing internet and broadband connectivity pan-India However 
due to certain factors, it has been positioned as  unaffordable and unaccessible and therfore unavailable 
for deployment for a highly price sensitive market such as India. This is incorrect and fallacious, just as 
in the early 1990s, it was thought by even fairly educated segments of society that mobile phones are 
unaffordable technology toys - playthings of the rich, and not needed by the common man. 
 
The policy and regulatory changes rung in by the government between 1999 and 2004 brought about a 
dramatic transformation, with an over-90 per cent fall in retail tariffs and a corresponding explosion in 
adoption of mobile phones by most strata of society, including low-income groups, and a concomitant 
growth in personal incomes, productivity and GDP. A similar revolution needs to happen in satcom, 
since the basic characteristics of the two are similar. 
 
Broadband service over Satellite should be affordable (consumer price), accessible (everywhere 
across India) and available 24 x 7 (both on fixed location and on mobility). 

 Affordable – The Broadband Satellite services in India are by far much more expensive than USA 
(284 times in a normalized scale of package capacity, services price and PPP). In order to 
achieve affordable satellite broadband costs, the following measures need to be taken: 

o Introduction of innovation (HTS, Ka Band, NGSO, Multicasting and edge caching) 
o Long term commitment of public projects, such as Digital India, Bharat Net, etc. 
o Liberalization of policy in order to attract more local private sector and foreign players 

to increase competition and  thereby cost reduction. 
 Accessibility 

o All the above measures 
 Availability 

o All the above measures 
o Liberalization of MSS ( Mobile Satellite Services ) services to provide broadband access 

to consumer while on the move. 
 
Liberalization and transparency of the Indian Satcom policy and long term commitment of government 
projects will motivate foreign players to enter into the India market and will attract FDI. 
 
Inflows of foreign direct investment (FDI) are welcome in any country, and particularly so for India, 
whose flagship programmes - Digital India, Make in India and Broadband for All - require several billion 
US dollars (or thousands of crores) a year in funding. The opportunity is enormous, since we are at a 
very low base in all these; the challenge is to entice FDI inflows to make these happen, since domestic 
funds are limited. We need to look at new sources of funds. It is here that satellite communications 
(satcom) can come in as the messiah to provide deliverance on these fronts. 
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Satcom can serve as an enabler for Bharat Net by fast deployment in a phased manner where all 250K 
Gram Panchayats across India can be connected within 18 months with satcom connectivity until fiber 
is  deployed. to those locations where fiber is deployed, the satellite connectivity can serve as backup  
to the fiber (alternate media), but to the GPs where fiber is not feasible, it shall serve as the only 
solution. BIF has  already submitted to TRAI and to BBNL  a 10 year phased  Satcom plan for  providing 
Broadband in all villages under the Bharat Net project.  
 
Besides, Satcom is an enabler of many markets such as connectivity on aircrafts, in high seas, for off-
shore oil & gas sites, and in emergency services for connected cars, which is an important upcoming 
application that aims to provider reliable communication link in every car using satellites for notifying 
the first aid/ambulance/disaster recovery & relief  services. For every 5% of lives saved during such 
incidents will result in savings  to the India economy  to the tune of 1.3 B USD a year.  
 



BIF Documents Confidential & Privileged June, 2016 Page | 6 
 

New Technologies in Satcom 
Overview 
Innovation plays a crucial role in providing affordable services to consumer everywhere both in fixed 
locations as well as in mobility.  
 
The HTS Ka band can provide a significant reduction in satellite broadband services costs. The Non Geo 
satellite constellation (LEO, MEO) will provide augmentation of capacity in areas where GEO cannot 
provide. Additionally the LEO and MEO satellites provide very low latency which are crucial for mobile 
backhauling as well as for voice calls.  
 
Multicasting and caching can provide another solution in order to provide low cost off-line 
entertainment for Rural India.  
 
This chapter will review all these technologies and their positive impact on the Indian  economy. 

HTS Ka Band 
 

Ka band Frequencies (~20 GHz and ~30 GHz) 
 
Ka-band is the next frequency band that the satellite industry is currently moving to as the availability 
of spectrum at C-band and Ku-band diminishes and nears saturation. Ka-band is expected to transform 
satellite communications, in much the same way that Ku-band completely changed the original C-band 
industry some two decades ago. Ka-band will trigger a similar step-change in the satellite 
communications industry, but the impact will be much bigger, presenting challenges for some existing 
operators. Ka-band is the logical addition to Ku-band services and will evolve as the delivery 
mechanism for emerging consumer broadband markets that only require “best efforts” connectivity 
for high-demand consumer services.  
 
Ka band satellite systems have already been deployed in many regions of the world that have all types 
of weather challenges.  The use of multiple spot beams enabling massive frequency reuse has enabled 
what are termed “High throughout satellites (HTS) architecture.  These HTS systems have already been 
deployed in the USA, Europe and EMEA ( Europe, Middle East & Africa) .  Numerous additional HTS 
systems are presently under development at both Ka and Ku bands. In India Hughes had proposed 
launching a massive Ka band HTS satellite to deliver broadband ISP services.  ISRO is also developing its 
own Ka band system for tentative launch in 2018. 
 
Whilst tropical climates are challenging for both Ku- and Ka-band, there are proven solutions through 
advancements in ground technology that have enabled the deployment of high availability systems. 
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Reasons for absence of NGSO satellites in India 
 
1. Regulatory Barriers – No Regulatory Framework Exists for LEO and MEO in India 
 
Current Government Policy  permits only GEO commercial satellites.  This is partly due to the fact that 
ISRO has not encouraged it due to the fact that they have none of their own ( LEO/MEO satellites )  and 
also  due to inadequate availability of capacity  and consequently demand for such services.  
 

 
2. Regulatory Barriers – Majority of the new NGSO Broadband Constellations use Ka-band which is 

not permitted in India. 
 
The only  MEO constellation in service i.e. O3B as well as future launches of Google, Facebook, SpaceX, 
LeoSat and other companies are all expected to be on Ka-band due to efficiencies in this band for 
Broadband applications. The Ka-band is currently not regulated in India despite its widespread 
adoption globally for the past decade. Ka-band can provide the most cost effective solution for “best 
efforts” broadband Internet networks. Given the primary application is for “best efforts” commercial 
consumer broadband Internet access, the susceptibility to rain-fade is not a problem at all. 
 
3. Lack of Supply of NGSO Satellite Constellations in the Past Due to High Cost of Ground Terminals 
 
The renewed interest in and development of LEO and MEO satellites has happened due to the 
technological breakthroughs in the ground terminal segment due to the planned development of  the 
new electronic beam steering antenna technology under development by many companies such as 
Thinkom, Kymeta, Isotropic systems, etc.  These innovative antennas along with breakthroughs in 
advanced modem technologies enable much more affordable antennas, that have lower power 
consumption than traditional phased array antennas, and which are easy to install and maintain 
ground terminals.  

 

INNOVATIVE  SATCOM APPLICATIONS: 
Emergency Services for Connected cars 
Introduction 
 
The global connected car market size is expected to reach USD 180.30 billion by 2022, according to a 
new study by Grand View Research, Inc. 
 
The connected car market has the potential to significantly boost revenues of automobile 
manufacturers over the next five to seven years. Car manufacturers are expected to deliver the right 
mix of application and product packages for the right customers, and must systematically invest in R&D 
if they are willing to maintain their technological leadership. 
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Increasing regulations by governments and transportation authorities for the installation of advanced 
safety and vehicle to vehicle communications systems are expected to positively impact industry 
growth. 

Further key findings from the study suggest: 
 Safety applications dominated the global connected car industry, accounting for over 34% of the 

share in 2014. The inclusion of safety technologies such as danger warning systems, automatic 
emergency calling, blind spot alerts, anti-collision systems that prevent accidents in automobiles 
has made modern cars safer and accident-proof. This is expected to result in an overall reduction 
in road mishaps and accidents thus reducing the overall on road fatalities. 

 Growing at a CAGR of over 31% from 2015 to 2022, driver assistance systems are expected to gain 
prominence over the forecast period. Recent advancements in driver assistances systems such as 
Volkswagen’s Emergency Assist, that automatically applies the brakes and stops a car in case of an 
emergency and BMW’s autonomous parking valet, that automatically parks a car even after the 
passenger’s exit have set benchmarks for driver assistance systems in the connected vehicle 
industry. 

 Asia Pacific is expected to grow at a CAGR of over 29% over the forecast period due to 
considerable automobile demand in the region coupled with a relatively untapped market for 
sophisticated automotive communications in the region. Countries such as China and India are 
expected to drive the industry growth during the next seven years. Automobile manufacturers and 
technology giants across the world are striving hard to provide advanced vehicle management and 
safety technologies in the budget car segment as well. Regulation by the European department of 
transportation in association with the governments have mandated the installation of eCall 
emergence calling systems and other advanced telematics systems for safety purposes in all new 
vehicles manufactured after the year 2014. 

 
As for BI Intelligence, the connected car will reach 75% of the global car shipments by 2020. 
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As India passed Brazil and became the fifth largest car markets in the world, no doubt the trend of 
connected cars will not pass India and will become an important factor in the car industry in India as 
well. 
 
As the number of CPUs inside each car are more than 100 and each CPU requires its own software 
update and upgrade, the car requires much more frequent and cheap mechanism to update all the 
CPUs with the most updated software.  
 

As terrestrial cellular reception changes from location to location as well as from one TSP to other TSP, 
the car manufacturers find it difficult to have several agreements with different SLA with different 
TSPs. Nevertheless in contrary to cellular networks, the satellite mobile service provide much reliable 
reception for larger areas.  

Moreover laws such as E911 in the USA and eCall in the EU determine the functionality to initiate 
emergency call automatically once car accident occurs. Additionally signaling of critical components 
such as air bags will be transmitted to car manufactures for investigation in order to correct the 
needful for the future.  

According to a 2014 Planning Commission report, road crashes lead to an annual economic loss 
equivalent to 3% of India’s GDP. At 2015-16 GDP figures, this amounts to a massive loss of Rs 4 lakh 
crore each year. This is a mammoth figure, but hardly surprising given that annually road crashes not 
just kill 1.4 lakh people and maim three times more, they also cause significant property losses, 
infrastructure damage and pose a huge burden on already stretched healthcare, police and judicial 
systems, and loss of livelihood for thousands of families. 
 
It means that if we manage to implement reliable communication in every car and the system will 
notify the first aid services the ability to reach faster, for every 5% of conversion of death into injury 
which shall not result in death will save to the India economy 1.3 B USD a year ! 
 
Beside the saving to human loss and to economy productivity, the R&D efforts, local manufacturing of 
emergency systems from connected cars will have a major boost once such services will be permitted 
in India over satellite communications.  
 
Besides emergency services a growing segment is the car entertainment segment where satellite 
communication can play a major role due to large coverage across India. With Multicasting and edge 
caching, such services can be provided in very attractive affordable prices.  

Reasons for absence of emergency services over satellites  for connected cars in India 
 
1) As Mobile Satellite services are extremely restrictive and permitted only to defense forces across 

India and to civilians with special permission to very limited areas, practically emergency services 
over satellite for connected cars are banned in India. 
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2) Everywhere globally, the implementation of call emergency and signaling emergency services is 
done due to regulation. Currently in India there are no such road safety laws to mandate car 
manufacturers like in the USA and in Europe to implement such systems in cars. 

 

Data Multicasting ( Low cost off line Entertainment Service) 

Introduction 
 
The legacy Internet architecture is the unicast connection between dedicated server and client ports 
using a session-oriented Internet protocol, typically TCP-IP (Transmission Control Protocol-Internet 
Protocol). This is the underlying architecture of the Internet, and has also been adopted as the primary 
approach for delivering broadband IP Satellite Communications services. However, as Satellite 
Communication bandwidth is considered to be much more expensive than any terrestrial 
communication, Satellite Communication has typically served as either a temporary solution until a 
terrestrial communication system can be deployed.  In cases where terrestrial communication cannot 
be deployed satellites have been the default choice for connectivity. However, when it comes to 
broadcasting, Satellite Communication is considered to be the most efficient means of communication.  
 
The need for Data multicasting was created by the fact that in the recent years there has been a huge 
surge in video traffic, which is threatening to overwhelm the data pipelines, and especially the first and 
last mile access networks. Additionally the introduction of smart terminals including smart phones and 
tablets are also contributing to the high surge in data traffic.  In addition, these devices are enabling 
the caching of massive amounts of information at the user edge of the network. The combination of 
multicasting with content caching in customer devices can provide an alternative architecture to the 
traditional server client unicast architecture. Due to the ability of satellites to simultaneously broadcast 
to huge geographical areas it is the most efficient method for broadband content delivery to the literal 
consumer edge of the network. The combination of multicasting plus caching in consumer devices 
provides a winning solution that only Satellite Communications can deliver to the Digital India vision. 
With the ease of network deployment, the fastest time to revenue, and the ability to provide highest 
user experience at the lowest costs, the Satellite Communication multicasting and caching architecture 
can revolutionize Rural India Internet access capabilities by enabling “Off -Line browsing.”  
 
The following section reviews the solution and suggests what has to be done in order to deploy such a 
solution.   
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Possible architectures 
 
1. DTH ROIS 
 
The DTH ROIS (Receive Only Internet Service) is permitted in India. However it was not successful since 
there was not enough bandwidth for the TV channels due to current Satcom policy in India. Since the 
core business of DTH suffers from the huge shortage of transponders, the secondary business of DTH 
operators never had a chance under these circumstances. Adding the fact that the architecture which 
was planned for the ROIS was a traditional unicast server client session with return path via cellular or 
WiFi, the bandwidth it could have provided was quite limited and not attractive. 
 
Unlike the client – server architecture, the multicasting – caching architecture is quite different.  In 
traditional DTH systems linear digital television is streamed to consumer receivers and then into a set 
top box that converts the satellite signals into standard television protocols for display on TV sets.  In 
the multicast IP data case, an IP data stream is multiplexed onto a satellite uplink carrier for relay over 
the on-orbit transponder.  The multicast IP packets are relayed by the satellite directly into consumer 
DTH receivers, where they are split out from the linear TV channels coming down the cable from the 
DTH antenna and presented as IP packet streams to the consumer IP router that is connected to either 
a WiFi access point or an RJ45 cable port to connect with any computer/smart TV/tablet or smart 
phone that can download the data and either stream it live, or store it for later consumption. In this 
manner, videos/files can be multicast in a one-to-many architecture. However unlike in the unicast 
case where every user download increases the network capacity requirement and increases the power 
required to run each and every individual hosting data server, the multicast architecture transmits a 
single file to literally millions of receivers simultaneously, subject to every receiver conforming to 
conditional access controls and individual user preferences. Moreover, the unit cost per download in 
the multicasting architecture is reduced incrementally as the number of users increases, whereas in 
the unicast world each incremental download increases the unit cost per GB as discrete network 
resources must be consumed for every additional download.  Given that the price of storage per GB is 
the fastest declining expense in the Information Technology sector, the multicast approach will 
continue to extend its cost advantage in parallel with the ever-decreasing cost of storage continues.  
Such cannot be said for the unicast Internet where network costs continue to escalate as additional 
capacity is added. 
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The DTH ROIS and Multicasting approach enable interesting new business models, where DTH 
operators that have substantial fallow capacity in the off-peak hours of the day can easily add a 
multicast extension to their existing linear TV broadcasting systems.  They will be able either to add a 
multicast service themselves, or sublease the needed capacity during late night and early morning 
hours to companies that will be able to take advantage of these existing satellite networks for new 
multicast Internet services.   
 
2. Satellite Fed Internet Caches in Public WiFi Hotspots 
 
As DTH penetration to Rural India is rather low and it requires a satellite receiver and STB and a TV 
with digital connectors, the DTH ROIS solution will not be able to provide the sole solution. As a 
supplementary solution for homes in Rural India as well as for public area outside home in Rural India, 
the Satellite – WiFi solution might be more appropriate. As more and more smart terminals such as 
tablets and smart phones penetrate to rural India, their ability to connect via WiFi becomes more 
natural solution. The proposed architecture resembles the one proposed above as “DTH ROIS,” but 
instead of using the private computer or STB as a data storage device, the information will be cached 
at the WiFi base station. As the base station will be able to cache much more information than a typical 
private STB, and as it serves more people either over Omni directional antennas or by directional WiFi 
antennas. Similar to the DTH ROIS architecture there will be free to air information that everyone can 
access without any payment buy merely with simple registration with return path either via WiFi or by 
GPRS.  There will also be paid content which shall require payment either by coupons which shall be 
purchased against cash at kiosks or via debit/credit cards or by net banking. All return path links will be 
made either by WiFi or by GPRS.  The service provider of the satellite backhauling to the WiFi base 
station will have to have a GMPCS license as part of a unified license.  
 
3. VSAT MODEM at Customer Premises 
 
This architecture resembles the same like DTH ROIS with a difference that in this case houses which are 
not connected to DTH service will be connected to the Satellite Multicasting – Caching solution using 
very low cost satellite receivers that utilize any “out-of-band” return path to complete the TCP-IP 
Internet connection.  Out-of-band Internet uplinks can be made with 2G, 3G, 4G phones, dial-up or DSL 
telephone connections, or VSAT satellite uplinks.  
 
Some of the  low cost services for rural areas  that can benefit from a multicasting-caching service 
include: 
 

a) The most popular Bollywood and Hollywood titles and songs 
 

b) VOD of selective most popular TV programs and news reports 
 

c) e-Commerce pages like Flipkart, Amazon, Ebay, Snapdeal etc where the same product pages 
are being multicast to all.  
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d) e-Government document and forms which are common 

 
e) e-Education books and teaching VOD videos  

 
f) e-Health forms and training videos. 

 
g) Electronic newspapers  

 
h) Financial information including commodities prices for farmers, stock exchange data, insurance 

 
The amount of information and the locality of specific information will be dependent on the amount of 
bandwidth that is available to the satellite multicasting operator. Regardless, this service requires by 
far much less bandwidth than the unicast point-to-point, session oriented Internet.  However, it still 
requires substantial bandwidth in order to deliver the vast amount of information that is required by 
the public and the government of India across many different localities and languages in order to 
deliver and refresh the required information timely. 
 
The new multicast-caching service will be able to provide a revolution in Internet browsing whereas 
people will now be able to browse Off-line. It will be extremely important in areas where Broadband 
connectivity is problematic due to limitations in infrastructure, extreme weather conditions, and due 
to frequent power cuts. In order to provide high bursts of data in the shortest time we request 
permission of Ka-band satellite services, as well as NGSO satellites, all of which will be important to 
augment the rapidly expanding bandwidth demand, the public and all government agencies to deliver 
on the promise of Digital India.  
 
World wide Satellite Broadband is always two-way. Nobody has delivered a successful broadband on a 
one-way DTH network. Even the cached internet technologies like the Google’s Accelerator project all 
use two-way terminals. 
 
Other innovative satcom applications : 
 
DIGITAL CINEMA  
 
From celluloid prints to digital format, the Indian cinema and its distribution channel has come a long 
way. But, now taking a step further, the Indian cinema industry is slowly turning a new leaf in the 
distribution network, 'satellite distribution of movies'. The emergence of digital cinema is now causing 
a revolution in the Indian motion picture industry. Digital cinema, also known as e-Cinema, is the 
projection of film through a digital video system. Recording of movies onto electronic media instead of 
film enables almost instantaneous distribution of these films to theaters 
 
"Digital or satellite distribution is beneficial both for the cine goers as well as the filmmakers. One gets 
to see news films at the right time and there would be standard quality on audio and video across 
geography Through satellite a number of movies can be launched simultaneously across different 
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theatre locations. Satellite also provides ubiquitous coverage—as long as line of sight to the 
geostationary satellites above the earth’s equator is visible, coverage is available. Just like direct to 
home (DTH) satellite television, the content is uplinked to the satellite and multicast to the intended 
receivers. This eliminates the variances in quality and availability of terrestrial bandwidth such as DSL, 
cable or fiber for theaters in different areas, ensuring a single, uniform system for reliable and timely 
delivery of the content. satellite distribution is ideal for the delivery of multi-gigabyte movie content. 
Other Benefits of Satellite Delivery Once a theater is linked via satellite, the connection can be used for 
other tasks related to the operation of a theater. Examples of additional uses are:  

Ticket sale credit card authorizations  

Daily reporting of ticket and concession receipts to headquarters 

A theater equipped with satellite content delivery is able to use this idle time to maximize profits. For 
example, a theater owner may be able to rent out a screen for corporate functions, viewing of closed 
audience sporting events, private screenings of films, etc. Any or all of these may be highly lucrative to 
the theater. Theaters may also become part of the bridge over the digital divide by supporting, for 
example, universal service obligations (USO) and government broadcast to disadvantaged areas. 
 

Broadband on the Move 
 
When people refer to broadband connectivity, they usually think about a specific location. It is easy to 
split India into its Urban and Rural separate locations with their respective challenges of achieving 
broadband services. However there is another dimension that is usually neglected. It is the time and 
mobility dimension. Our new public policies for broadband communications should also address the 
need for connectivity during those extensive periods  when huge portions of our population are 
commuting. 
 
There is a large portion of our population that uses public transportation system in order to commute 
at low cost to their destinations. Public transportation has no broadband  connectivity in either rural or 
urban India. There have been a few attempts in the past to evaluate satellite based mobile solutions, 
however both expensive bandwidth cost and the need for mechanically steered antennas to connect 
with the satellites doomed these experiments to failure.  
 
Mobile broadband connections to aircraft, boats, trains, buses, taxis, trucks, and personal vehicles are 
common today in North America and Europe, and its proliferation has extended rapidly to Asia and 
other developing regions in the past few years. The trend of aircraft cabin connectivity particularly has 
been very strong, with more than 60 airliners across the globe adopting satellite-based solutions and 
offering internet-on-the-move for its passengers, who see such services as an integral part of their 
travel experience today, especially on long-haul routes. With better antenna technology using 
electronic beam forming techniques on the horizon, past issues of adjacent satellite interference or 
low bandwidth efficiency are a passe. NSR estimates the aircraft connectivity market in Asia to register 
strong growth at a CAGR of ~10% till 2024, and India will be an integral part of it with a growing 
addressable market for airliners and a large young mobile population who see connectivity as a right. 
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Telemedicine is a satellite service that is particularly well-suited to the remote and far-reaching areas 
of the North -East whose rural areas are difficult to reach and are underserved by health care services. 
Satellites play an important role in many of the most ambitious telemedicine endeavours serving as a 
powerful, and relatively inexpensive, tool, particularly for video links between multiple users. With 
costs still decreasing, telemedicine will increasingly become a solution available wherever it is needed 
rather than just serving the most remote and the most needy. 

Yet, satellite technology does not just help those in rural areas. Telemedicine is also being used to help 
provide access to training and other medical services to doctors and health-care workers in both urban 
areas, allowing specialists to be trained via satellite link rather than the expensive process of moving 
the human capital away from where it is needed for many years to allow them to gain new expertise. 

An outstanding example of telemedicine using satellite is the Pan-African e-Network project which 
includes providing tele-medicine besides host of other services viz. e-education, e-governance, e-
commerce , etc to the entire African Union. TCIL from the Indian side is one of the prime contractor 
who helped implement this project. 

 
Satellite Communications- An Essential Tool For Emergency Management And Disaster 
Recovery 

Disaster and Emergency Communications - Satellites are Key Communications provide the critical path 
for relief in emergency and disaster situations. Communications connect and help move logistical, 
rescue and first responder resources in any region of the world facing or recovering from natural or 
man-made disasters. 

Deploying wireless communications is typically among the first priorities in any emergency response, 
rescue, or relief situation. However, terrestrial wireless equipment (cellular phones or land mobile 
radios) is only useful when communications towers and other fixed equipment are in place to connect 
wireless equipment to the local and global communications backbone. In the majority of emergency 
situations, this infrastructure has either been destroyed by the disaster (e.g. New Orleans after 
Hurricane Katrina) or was not available before the disaster (e.g. the earthquake in Pakistan, Nepal; 
floods in Uttarakhand, Srinagar and Chennai). This reality makes it critical for local government and 
emergency workers to have access to a wireless communications network that is not dependant on 
terrestrial infrastructure. 

Satellite communications provide such a solution. Satellites are the only wireless communications 
infrastructure not susceptible to damage from disasters, because the main repeaters sending and 
receiving signals (the satellite spacecraft) are located outside the Earth's atmosphere. In recent years, 
the cost of satellite bandwidth has dropped so dramatically it is competitive with both DSL and cable 
solutions. While the technology in years past would have been priced out of reach for many disaster 
recovery plans, this is no longer the case. 

Users today have two kinds of satellite communications networks available to support emergency 
response activities: geostationary satellite systems (GEO) and low Earth orbit satellites (LEO). 

Geostationary (GEO) satellites are located 36,000 km above the Earth in a fixed position and provide 
service to a country or a region covering up to one third of the globe. They are capable of providing a 
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full range of communications services, including voice, video and broadband data. These satellites 
operate with ground equipment ranging from very large fixed gateway antennas down to mobile 
terminals the size of a cellular phone. There are currently almost 300 commercial GEO satellites in 
orbit operated by global, regional and national satellite carriers. This number does not include 
satellites operated by governments, the military, etc. 

Even before disasters strike, these networks are used in many countries to provide seismic and flood-
sensing data to government agencies to enable early warning of an impending situation. Also, they 
broadcast disaster-warning notices and facilitate general communication and information flow 
between government agencies, relief organizations and the public. 

LEO satellites operate in orbits between 780 km and 1,500 km (depending on the system) and provide 
voice and low speed data communications. These satellites can operate with handheld units about the 
size of a large cellular phone. The highly portable nature of LEO-based units makes them another 
valuable satellite solution for first responders in the field. With the number of LEO satellites in 
operation, at any given time, a LEO satellite is above you. 

In order to most effectively utilize the capabilities of these systems, government agencies, relief 
organizations and other first responders must define as far in advance as possible what kind of 
terminals they will need to have in the field before and after an emergency. This planning requires an 
understanding of the different capabilities of the various system types outlined below. 

  
Satellite technology can provide narrowband and broadband IP communications (Internet, data, 
video, or voice over IP) with speeds starting at 64 Kbps from handheld terminals up to 4 Mbps bi-
directional from portable VSAT (Very Small Aperture Terminal) antennas. Fixed installation can bring 
the bandwidth up to 40 Mbps. The operation of these satellite systems and services follows the 
general topology depicted below. 

Solutions using this topology can be used for both advance disaster mitigation services and to support 
relief and recovery efforts under three general categories: 

 Handheld Mobile Satellite Communications: Once a disaster has occurred, local infrastructure -
including microwave, cellular and other communications facilities - are often knocked out, either 
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because towers are destroyed, or because of electrical failures. In the immediate aftermath of
such a disaster, there is one reliable form of communications, which is the use of handheld
satellite telephone systems provided by mobile satellite service providers. These systems provide 
access through very small, cell-phone-sized devices, as well as pagers and in-vehicle units. 
Prices for satellite phones can be as low as $40 a week for rental, with purchase prices ranging
from under $400 up to about $2,000. Services are provided on a per-minute basis, as with any 
mobile telephone system, and start under a dollar a minute. 

 Portable and Transportable Mobile Satellite Communications: Mobile satellite systems, or 
terminals used for "communications on the move" include equipment that can be transported
and operated from inside a car, truck or maritime vessel, as well as in helicopters and other
aircraft, including commercial airplanes. This kind of terminal is useful where data-intensive, high-
speed connections are needed on an expedited basis for damage assessment, medical evaluation
or other applications for voice, video and data. Depending on the satellite system and type of
equipment, they can be operational in anywhere from 5-30 minutes usually without expert 
technical staff, and can be deployed anywhere. As with communications systems in general,
higher satellite terminal prices - whether they are portable, mobile or fixed - equate to more 
robust services, higher reliability, faster delivery and a wide range of other features and options. 

 Fixed Satellite Communications:  Terminals would typically be installed in cases where the
equipment is required for longer than one week, including pre-disaster applications - e.g. 
environmental monitoring, communications redundancy, etc. - as well as post-disaster recovery 
operations. Such systems can be configured to provide everything from low-speed data 
transmissions up to very broad bandwidth data and full broadcast-quality video to replace local 
and national telecommunications infrastructure. Such systems must be installed by a qualified
technical team. 
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FDI & MAKE IN INDIA 
 
Inflows of foreign direct investment (FDI) are welcome in any country, and particularly so for India, 
whose flagship programmes - Digital India, Make in India and Broadband for All - require several billion 
US dollars (or thousands of crores) a year in funding. The opportunity is enormous, since we are at a 
very low base in all these; the challenge is to entice FDI inflows to make these happen, since domestic 
funds are limited. We need to look at new sources of funds. It is here that satellite communications 
(satcom) can come in as the messiah to provide deliverance on these fronts. 
 

Are satcom tariffs too high? A simple analysis shows 
that the per-Mb price of data tariff through satcom 
in India is nearly 300 times that in the United States. 
A country that showed the world how the lowest 
mobile tariffs could be achieved is struggling with 
satcom tariffs that are far above global norms and 
thus throttling usage. This need not be so - indeed, 
should not be so. We need to apply the learnings of 
the mobile sector - as regards introduction of 
private sector players, enhanced and fair 
competition, an independent and empowered 
regulator, and separation and corporatisation of the 
government operator - to the satcom sector. 
 
When the above reforms started taking effect from 
the year 2000 in the mobile telecom sector, not only 
did user tariffs crash dramatically, but FDI inflows 
started picking up. In the 15 years since, over $18 
billion was pumped into the sector, leading to over 
$350 billion in gross sectoral revenues, of which the 
national exchequer received about 30 per cent. In 

effect, the reforms facilitated the inflow of FDI amounting to about five per cent of the sector's gross 
revenues. 
 
One can reasonably expect a similar or higher-order relationship for the high-technology satcom sector 
due to its ability to catalyse the use of broadband in every nook and corner of India. The multiplier 
effect of satcom on FDI and total investments could be much higher than with mobile communications, 
since it has a high probability of big investments happening for the manufacture of Indian satellites as 
soon as the sector is reformed and liberalised. Applications from private players for permission to 
manufacture satellites have been pending for a few years now - a great example of Make in India just 
waiting to happen. 
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Apart from satellites, there is huge potential 
also for the manufacture of VSATs, end-user 
terminals, ground/earth stations and other 
devices and equipment. A complete ecosystem 
of component manufacture for these could also 
be facilitated. 
 
One of the several means to make satellite 
bandwidth even more affordable to consumers 
is by use of new innovations such as use of Ka 
HTS satellites. In addition, there are other 
innovative technologies to help reduce costs 
and to increase affordability and availability of 
broadband satellite bandwidth, such as 
multicasting and caching at the edge, the use of 
non-geo satellites (LEO, MEO, HEO, etc) and 
mobile satellite solutions. The Indian market is 
deprived of the benefits of these innovations, 
as these are not permitted. 
 
Investment is also likely to come in for training 
and skilling local manpower to provide the 

professional services required in this sector. This will bring in much-needed FDI and also lead to a spurt 
in local manufacturing of satcom components (including development and launch of our own 
satellites), thereby leading to the creation of a large pool of skilled manpower and tens of thousands of 
new jobs. 
 
To spur investments and FDI inflows, all we need to do is to demonstrate the intent to bring about 
reforms and liberalisation, and concurrently provide a long-term view and commitment on 
procurement of broadband capacity through satellite for the next five to 10 years. These reforms have 
the potential to bring about an increase in gross revenues of $30-100 billion over this time span and 
also lead to a spurt in GDP growth. Apart from the contribution through growth in gross revenues, 
there is the multiplier effect that will accrue due to rapid growth in broadband penetration. (A World 
Bank report suggests that a 10 per cent increase in broadband penetration leads to a 1.4 per cent 
growth in GDP.) 
 
India has much to gain once broadband penetration, currently languishing at a low 10 per cent or so, 
picks up momentum from investments and surges ahead. Industry is confident that this could not only 
lead to a replication of the mobile telecom success story, but could actually even surpass it. 
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Summary 
 
To leverage the benefits of new technologies, new spectrum bands, new innovations & applications and to 
thereby help accelerate broadband penetration with concomitant growth in GDP and growth in FDI besides 
boost to local manufacturing, creation of jobs and new skills, the following enablers to the growth of Satcom 
may be considered by the Government: 
 
1.  “Single Window “clearance for all approvals/licenses in time bound manner.  
2.  Opening of Indian satellite space to all international satellite operators with in-built, fail-safe safety & 

security measures satisfying security requirement of the country.  
3.  Permission of High Throughput Satellites (HTS) in the Ka band  
4.  Permission  for use of LEO (Low Earth Orbiting Satellites) and MEOs (Medium Earth Orbiting Satellites). 
5.   Permission for Data Multicasting via Satellites. 
6.  Long term commitment towards use of Satcom for  public broadband projects  such as Digital India, 

Bharat Net, etc. 
7.  Permission to install emergency systems in cars in order to call emergency/disaster recovery services 8. 

Liberalization and reforms in  the Indian Satcom policy to attract more private and foreign participation 
for boost to FDI in Satcom  and for increasing competition and cost reduction.  

8.  Reasonable Government controls is acceptable, provided there is complete transparency. It is therefore 
desirable that Policy making, Regulatory & Operational functions in the commercial space/satellite sector 
be separated as was the case with the Telecom Sector around the years 1997-2000.  
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The Broadband India Forum (BIF), in association with knowledge partner
EY, is proud to present this report, which highlights the need to incentivize
domestic handset manufacturer in India and provides possible mechanism
for acceleration of incentives under the GST regime.

The country has embarked on one of the world’s most ambitious broadband
projects with the Digital India program, which seeks to transform India into
a digitally empowered society and knowledge economy. The rising digital
quotient of the country is transforming the way we live and communicate,
and further advancement in the telecom industry is expected to drive the

in India initiative to boost the manufacturing ecosystem in the country is
expected to aid telecom and IT equipment-manufacturing in the country.

Over the last decade, the growth of the entire telecom ecosystem has

turn, positively affected the lives of a vast majority of India’s population.
With more than 1.03 billion subscribers, telecom services have reached
some of the remotest areas in the country, acting as an enabler for the
masses.

The demand for mobile data has not only grown but is growing
exponentially, with approximately 90% of the total 350 million internet
subscribers in the country accessing data from their mobile handsets. Also,
adoption of smartphones is increasing rapidly, with the country poised to
add approximately 100 million smartphones in one year. Wider deployment
of 4G networks, along with affordability and indigenization of smartphones,
is going to drive mobile broadband to the next level of penetration via
handsets. With the rapidly increasing demand, it is important to incentivize
the local manufacturers to meet the majority of the demand through
domestic production.

help the regulatory and policy makers to decide on the various measures

smartphone industry and also accelerate their adoption across India.
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Ernst & Young (EY), in association with Broadband India Forum (BIF), is pleased to
present the report ‘Incentivizing domestic handset manufacturing in India under
the GST regime’

The Make in India initiative coupled with Digital India initiative of government
of India will boost local manufacturing and transform India into a global
manufacturing destination. The mobile handset industry in India has also seen
tremendous growth in the last two years, driven by government initiatives and
duty differential policies. As a result, the number of mobile phone manufacturing
facilities reached 40 in August 2016 from just 3 in 2014.

It is expected that the adoption of smartphone in India will reach upto 688 million
by 2020 as compared to 238 million in 2015 (with smartphone sales reaching
upto 300 million units). Further, the overall Indian mobile handset market will grow

With the introduction of GST, most of the current Centre and state taxes/duties will

chain with minimum upfront exemptions. Thus, it is expected that the incentives
available to local manufacturers under the current regime would decrease. Given
this situation, continuation of incentives under the GST regime will be key to meet
the increasing demand through domestic production.

The Government has frequently mentioned that any incentives under the GST
regime shall be in the form of refund or subsidy. This report highlights the possible
mechanism for the continuation of incentives/subsidies under the GST regime
in line with the draft Model GST Law and the Government’s intention. There
are learnings from how the other international jurisdictions specially China and
Vietnam have used incentives to promote indigenous manufacturing of mobile
handsets.

to provide you with more information and guidance around some of these ideas.



Executive
summary
India has established itself as one of the fastest growing economies of the world and is
expected to rank among the top three manufacturing destinations by 2020.1  In recent
years, the manufacturing sector has emerged as one of the high-growth sectors, and India
progressed in its ranking among the world’s 10 largest manufacturing countries by three
places to the sixth position in 2015.2

Indian Prime Minister, Shri. Narendra Modi, has initiated the Make in India campaign to
boost manufacturing with a vision to increase the share of manufacturing in the country’s
gross domestic product from 16% to 25% by 2022, create more employment, increase value
addition and technological depth in manufacturing, and enhance global competitiveness.3

With the Make in India objective, the Indian Government has launched various incentive
schemes and introduced a duty differential structure for certain industries, one of which is
the mobile handset industry. Such incentives, especially the differential duty structure, have
played a vital role in seeding mobile handset manufacturing in India and offsetting the local
disabilities.

Mobile handset manufacturing in India has gained fresh momentum in the past two years,
with a number of OEMs and third-party contract manufacturers setting up manufacturing
plants in the country. The number of mobile handset manufacturing facilities reached 40 in
August 2016 from just 3 in 2014,4  driven by the increase in duty differential in Budget 2015
to 11.5% from 5%.

The current manufacturing scenario, which initially started from the assembly of handsets,
has gained intensity as mobile handset manufacturers are locally procuring components such
as batteries, chargers and accessories. However, there is a need to provide more incentives

manufacturing with greater investment in design and research and focus to source more
components locally.

With the introduction of GST, most of the current Centre and state taxes/duties will be

improving India’s global competence. The GST Council has decided the four rate slabs under
GST — 5%, 12%, 18% and 28% — which would cover the majority of goods.5 The Government

of credits.



However, this intent may also impact the incentives, especially the duty
differential, available to a manufacturer of mobile handsets under the current
regime. This shall negatively impact the manufacturing industry, which is now
worth INR54,000 crore and is expected to grow to INR94,000 crore by the end of

6  Any negative impact on the incentives may impact the proposed
Phased Manufacturing Programme, which seeks to domestically manufacture
1.2 billion mobile handsets — worth INR15 lakh crore — by 2025—26, potentially
employing 5.8 million people.7

Based on the revised Model GST Law, IGST on import of goods shall be levied in
accordance with the Customs provisions. Further, credit of IGST shall be available
at the time of further supply in India, unlike the present regime, where the import
duty paid is a cost for the importers. This will lead to an increase in an importer’s
pool of creditable taxes, which otherwise are a cost.

the present incentives of approximately 8%—10% to zero. Thus, continuation
of incentives under the GST regime is vital for maintaining the growth in
manufacturing and form a robust component ecosystem with extensive local value
addition.

The Government in various press releases has shown intent that appropriate
measures shall be taken to continue providing incentive for manufacturers.
The revised model GST Law also provides powers to the Government on the
recommendation of the Council to make rules or exempt in whole or part any tax

mechanism for incentivizing mobile handset manufacturers can be recommended
wherein the manufacturers can be granted relief/incentive by way of refund/
rebate, keeping it equivalent or more than the  incentives available under the
current regime.

The following is one possible suggestion to grant incentive to manufacturers:

that are at least equivalent to the incentives available under the current regime
(i.e., approximately 8%—10%), and higher incentives can be granted where the local
value addition in India is more.

encourage manufacturers to increase the local value addition in India and create
additional incentives for building a component ecosystem for mobile handset
manufacturing in the country.

Incentive amount = Net GST payable by the manufacturer (which can
be computed as GST paid on output supply – GST paid on import of
goods and services)

1 Make in India - http://www.makeinindia.com/
2 IDC Report – September 2016
3 Make in India - http://www.makeinindia.com/
4 IDC Report – September 2016
5 Economic Times - Government announcement on GST structure
6 Teleanalysis Report
7 The Economic Times



10 |  Incentivizing domestic handset manufacturing in India under the GST regime

1

Mobile handset
manufacturing
in India: current
scenario



 Incentivizing domestic handset manufacturing in India under the GST regime | 11

1.1
Current duty structure in India

The mobile handset industry witnessed high rates of Customs
Duty during 1995—2002. During 2001—02, the Customs Duty
rate on mobile handsets was approximately 27.2% (BCD: 5%;
CVD: 16%; SAD: 4%). It was subsequently reduced to 14.4%
(BCD 10% and SAD 4%) with effect from 1 March 2002, then

4% SAD with effect from 1 March 2005 (subsequently, this 4%
became refundable and duty remained zero till 2010—11).

Import duty on parts, components and accessories was exempt
where the goods were used in manufacturing mobile handsets.

as the SEZ Act, EOUs and EHTPs, that mobile handset
manufacturers set up manufacturing facilities in the country

handset manufacturing and exports, producing almost 10% of
the world’s mobile handsets by 2010—11.

With effect from 2011—12, excise duty/CVD of 1% was
imposed on mobile handsets. In 2013—14, excise duty/
CVD was increased to 6% for mobile handset with MRP >
INR2,000 and 1% for mobile handset with MRP < INR2,000.
However, manufacturing activity suddenly collapsed and as
a consequence, by 2014—15, the manufacturing numbers
dwindled to less than 60 million from 130 million units in
2013—14.

Duty structure on mobile
handsets in past

The Government of India established the duty differential
structure on mobile handsets based on the recommendations
of the Manufacturing Advisory Committee (MAC) report (Stage-
II) in 2011—12

Recommendation made under the MAC report (Stage-II) in
2011—12

Evolvement of duty differential
in India

Import duty without Input tax set-off
should be imposed on the imported
handset. This could be done by applying
a reasonable 8-10 percent on handsets
which will also translate into CVD on
imports. Indigenously manufactured
handset should be exempt from excise.“

“

2001-02

2002-03

2003-04

2004-05

2005-06

2007-08

2010-11 2013-14

2011-12

BCD 10%
SAD 4%

BCD 10%
SAD 0%

BCD 10%
SAD 0%

BCD 0%
SAD 4%

BCD 0%
SAD 4%*

BCD 0%
SAD 0%

BCD 0%
CVD 1%
SAD 4%*

BCD 0%
CVD 1%/6%**

SAD 0%

BCD 5%
CVD 16%
SAD 4%

Figure 1. Trend of duty rates in India

* Refundable
** 1% for less than INR2,000 MRP and 6% for more than INR2,000 MRP
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While presenting the Interim Budget 2014—15, Finance Minister
P Chidambaram said,

To encourage domestic production of
mobile handsets (which has declined)
and reduce the dependence on imports
(which have increased), I propose to
restructure the excise duties for all
categories of mobile handsets.

Further, he added, the rates will be 6% with CENVAT credit or
1% without CENVAT credit.8

Thus, in 2014—15, the Government of India introduced a duty
differential structure on mobile handsets, wherein the rate of
excise duty was reduced to 1% (instead of 6%) subject to the
condition of non-availment of CENVAT credit on the inputs and
capital goods used in the manufacturing of said goods, thereby
incentivizing local manufacturers as compared to importers of
mobile handset. Subsequently, in 2015—16, the differential was
enhanced to 11.5% by raising the CVD rate to 12.5%.

“

“

To increase value addition in India, a Phased Manufacturing
Program (PMP) was conceptualized, aiming at broadening and
deepening the mobile components manufacturing ecosystem in
a phased manner. Based on suggestions, the Government has
created a differential structure on three components of mobile
handsets — chargers, batteries and headsets — wherein the rate
of excise duty was reduced to 2% (instead of 12.5%), subject to
certain conditions including non-availment of CENVAT credit on
the inputs and capital goods used in the manufacturing of such
goods.

2014-15

2015-16

2014-15

2015-16

Duty rate for
importer and local
manufacturer with
credit

Duty rate for local
manufacturer
without credit

BCD 0%
CVD 6%
SAD 0%

BCD 0%
CVD 12.5%

SAD 0%

BCD 0%
CVD 1%
SAD 0%

BCD 0%
CVD 1%
SAD 0%

Figure 2. Duty rates in India during 2014—15
and 2015—16

8 Interim Budget 2014-15: Full text of Chidambaram’s speech, India Today
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Table 1. Current duty structure in India

Particulars Imports of mobile handset Imports for domestic manufacturing

Output taxes

Imports Customs Duty: 13.5% on 65%
of MRP (BCD: nil; CVD: 12.5%;
NCCD: 1%)

Customs Duty: nil for parts, components and
accessories for the manufacture of mobile handsets

Custom duty: 12.5% (BCD: nil; CVD: 12.5%; SAD: nil)
for chargers, batteries and headsets

Domestic manufacturing Not applicable Excise duty: 2% on 65% of MRP (without credit of
capital goods and inputs)

Excise duty: 13.5% on 65% of MRP (with credit of
capital goods and inputs)

Local sale of mobile
handsets, parts and
accessories

Rate of VAT/CST: varies from 5% to 14.5%

Concessional CST of 2%: applicable where the purchaser provides Form C

Input taxes

Domestic procurement of
parts and accessories for
manufacture

Not applicable Procurement of parts, components and accessories for
manufacture of mobile handsets eligible for nil rate of
excise duty, with an exception for chargers, batteries
and headsets

Excise duty on chargers, batteries and headsets: 12.5%
or 2% subject to certain conditions including non-
availment of CENVAT credit on the inputs and capital
goods used in the manufacturing of such goods.

Local procurement of
services

Service tax payable at 15% Service tax payable at 15%
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Differential due to current duty structure
The above structure resulted in a differential of approximately 8%—10% (of sales price) between imports of mobile handset and
manufacturing of mobile handset in India.

Table 2. Duty differential under the current duty structure in India: Illustration9

Particulars Import and sell
model (Amt. in INR)

Manufacture in India (Amt.
in INR)

MRP 6,500 6,500

Sale to distributor/retailer 5,255 5,255

Cost of completely built unit (CBU) 4,500 4,500

Cost of imports 4,500 4,230

Cost of domestic additions - 270

Value addition in India 0% 6%10

Taxes applicable

On procurements

Custom duty on imports 570 -

Taxes on domestic procurements - 5.40

Taxes on taxable input services - 6.08

Taxes on taxable input services (S&D) 54 54

Total input tax paid (A) 624 65

Total credits available (B) - 56

Excise duty on manufacture (C) - 84.50

Net tax payable (D) = (C) – (B) - 28

Total tax cost to importer/manufacturer (D) + (A) – (B) 624 94

Cost of SP to distributor/retailer 11.88% 1.79%

Duty differential (%) [import vis-à-vis handset manufacturing] - 10.09%

Key points for this Illustration:

• The MRP of the mobile handset is assumed as INR 6,500, sale price to the distributor as INR 5,255 and the cost of the
completely built up unit as INR 4,500.

• Customs duty on imports is calculated on MRP after a 35% abatement.

• Value addition percentage of 6% has been considered from a study conducted jointly by IIM Bangalore and Counterpoint.

• On the sale of the manufactured handset, Customs Duty has been computed at a concessional rate of 2% on MRP after
abatement.

• It is assumed that all parts, components and accessories are imported from outside India except the charger, battery,
headset and packaging material.

• Input service cost for local procurements is considered as 15% of domestic additions, and input service cost for sales and
distribution is considered as 8% of cost of CBU.

• CENVAT credit is availed on the service tax component (14%) paid on input services.

• No service tax credit is available on Swachh Bharat Cess (0.5%) and Krishi Kalyan Cess (0.5%).

9 EY analysis
10 Source - Study conducted by IIM Bangalore and Counterpoint - https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2871430
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1.2
Other key incentives for local manufacturing
in India

The Government of India, in 2012, introduced the M-SIPS
scheme for companies engaged in manufacturing in the

automotive electronics and consumer electronics.

• Capital expenditure subsidy of 25% in
non-SEZs and 20% in SEZs

• Reimbursement of CVD/Excise on capital
equipment for non-SEZ units

• Production subsidy at 10% of the production turnover
(ex-factory) available to select high-tech units, such
as fabs, semiconductor logic and memory chips.

• Subsidy/incentive to be released after the end

exceeds the minimum prescribed threshold

•
Manufacturing Clusters (EMCs)

• Applicable for investments made in projects within
a period of 10 years from the date of approval

• Applicable for 29 segments, including
telecom, IT hardware, consumer electronics,
semiconductor chip and chip component

• A minimum investment of INR1 billion for
EMS players to be eligible for incentives

• Different investment thresholds applicable for units,
depending on the type and nature of products

Package Scheme (M-SIPS)11

manufacturing and to offset the disabilities faced by industries

the EMC Scheme in 2012. It aimed to provide support for the
creation of world-class infrastructure for attracting investments
in the electronics systems design and manufacturing (ESDM)
sector.

The scheme provides subsidies on the infrastructure cost to set
up special electronics manufacturing zones. Under this scheme,

the project cost (subject to a ceiling of INR500 million for every

75% of the project cost (subject to a ceiling of INR500 million)

geographical area, which is preferably contiguous, and a

number of existing ESDM units are located. There are currently

South Indian states that are well connected by major trading
ports (Andhra Pradesh, Kerala, Tamil Nadu, Karnataka, Odisha
and West Bengal).

EMCs12

11 and 12 Ministry of Electronics & Information Technology - http://meity.gov.in/
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1.3
Turnaround for local manufacturers owing to
incentives

The policies introduced by the Government of India and the
rising demand of smartphones have driven huge investments in
India in the past two years. As a result, a number of OEMs and
third-party contract manufacturers have set up mobile handset
manufacturing plants in India. The number of mobile handset
manufacturing facilities reached 40 in August 2016 from just 3
in 2014.13

Various incentives schemes/policies introduced by the
Government of India, especially the differential duty structure,
led to an increase in local manufacturing, which is evident from
the data provided below:

• India manufactured mobile handsets worth INR54,000
crore in FY2015—16, a growth of 186%.

• In FY2015—16, the number of mobile handset units
manufactured was 110 million vis-a-vis 60 million in
FY2014—15. Feature handsets accounted for the majority
(60 million), followed by smartphones (50 million). In value
terms, feature phones accounted for INR5,000 crore,
while smartphones accounted for INR49,000 crore.

• In FY2014—15, India manufactured 17 million feature
phones and 43 million smartphones. In value terms,
India manufactured mobile handsets worth INR18,900
crore, of which feature phones accounted for INR1,400
crore and smartphones, INR17,500 crore.

• The mobile handset manufacturing industry in
India provides employment to around 40,000
people, and this is bound to increase with additional
manufacturing units becoming operational and also
increase in existing manufacturing capacity.14

• An increase in local manufacturing has also
resulted in rapid decline of CBU imports
from 80% in 2014 to 30% in 1Q16.

The Government is now focused on increasing the intensity of
manufacturing in India, for which it has taken welcome steps
such as the introduction of the PMP. Under this initiative, a
differential structure has been created on three components —
chargers, batteries and headsets — wherein a concessional rate

Boost in local manufacturing
owing to incentives
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Local manufacturing

Figure 3. Share of CBU imports vs. local
manufacturing In India  (in %)15

13 IDC Report – September 2016
14 Teleanalysis Report
15 Teleanalysis Report, EY Analysis
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2.1
Mobile handset manufacturing process
A typical mobile handset manufacturing process starts with
a prototype considering the designs, features, weight, scale,

is pushed to the engineers, who decide on the necessary
electronics.

The key part of every handset is its electronics, which in turn
depend on the features determined during the design phase.
For most mobile handsets, there are three key components:
printed circuit board assembly (PCBA) — which controls the
keypad and signal reception —battery and screen. In addition to
the hardware, software is also required for handsets to operate.

operation starts, which comprise of following16:

• First, the casing and other structural parts for the handset
are made based on the industrial and mechanical design.

• Once the casing is created, the PCBA is made.

• The circuit board is then placed in the casing, using
a series of eyeglass screws. Thereafter, the other
components of the handset are added: screen,
keypad, antenna, microhandset and speaker.

• After the handset is constructed and programmed with
the necessary software, it is moved on to testing.

• During the testing phase, the battery for the
handset is added and a worker checks the handset
for power, button functionality and reception.

• Finally, the necessary documentation for the handset is
produced and sent to be packaged with the handset.

•
handset is packaged and shipped to retail outlets.

Figure 4. Key components

Present Near Future Known
Future

Unknown
FuturePast

Display
units/touchscreens

Passive
components Batteries Printed circuit

boards Keypads

Unknown
Future

Connectors

Present Near Future Known
Future

Unknown
FuturePast

Chargers Acoustics Antennas Memory Camera modules

Unknown
Future

Baseband/
semiconductors
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2.2
Value addition in India as on today
India has started witnessing a gradual shift from the CBU
import model to assembly, and is progressing toward increasing
the intensity of manufacturing. Currently, manufacturing
operations are done either in-house or through the third-party
EMS route.

Design operations are still mostly based outside India. Few
Indian brands have built capability in industrial and mechanical
design, mostly in association with foreign partners and/or
subsidiaries; but most vendors still take PCBAs from their
original device manufacturers (ODMs) overseas. Similarly,
tooling, molding and trial produce are mainly overseas.
Hardware testing is still largely done outside India, while more
stringent testing on software for many vendors is done within
India. By and large, ODMs overseas are still undertaking these
tasks for India vendors, even for those handsets that are
manufactured in India. Packaging has started shifting to India,
particularly for Indian manufactured units.17

Growing demand of smartphones, a highly competitive
smartphones market and the Government’s policy initiatives,
which aim to bring end-to-end manufacturing to the country
in the next few years, are driving local assembly to India. This
would, in turn, help the economy by driving direct and indirect
employment. In the coming months, component makers —
including panel makers, camera modules and battery charger
manufacturers — are expected to set up manufacturing facilities
in India.

Although the overall cost of production may not be cheaper
at this point for local assembly, any further changes in the
duty structure could tilt the balance in favor of local assembly.
Further, there are various challenges that the industry still faces
and are deterring the growth of end-to-end manufacturing of
handsets in India.

Limited components supply capabilities
in India

Low availability of talent

Majority components are imported

Lack of robust manufacturing ecosystem

High cost finance and infrastructure

Technology/R&D barriers

Figure 5. Challenges for the handset industry

In view of these challenges, there still is a continued need
to incentivize handset and component manufacturers to
set up manufacturing facilities in India.

17 IDC Report – September 2016 (The comments provided above is based on IDC Report – September 2016 & EY Analysis)



 Incentivizing domestic handset manufacturing in India under the GST regime | 21



3

Importance
of incentive
structure under
GST

22 |  Incentivizing domestic handset manufacturing in India under the GST regime



3.1
Proposed GST structure in India
The Indian Government is keen to implement GST with effect
from 1 April 2017. The main objective behind the introduction
of GST in India is to elevate the Indian market to the global
competence level. GST is being hailed as one of the biggest
game changers in the history of the Indian economy. It is

India to operate as a single market.

The basic intent of GST is to avoid a cascading tax effect in the

make products cheaper and increase the country’s global
competence. With this intent in mind, it is expected that GST
would be introduced with minimum tax exemptions. However,

manufacturers under the current tax regime.

Based on the revised Model GST Law, IGST on import of goods
shall be levied in accordance with the Customs provisions.
Credit of IGST shall be available at the time of further supply in
India, unlike the present regime, where the import duty paid is a
cost for the importing traders. This will increase importer’s pool
of creditable taxes, which otherwise are a cost.

regime will decrease their incentive of approximately 8%—10%
under the current regime to zero. The proposed GST duty
structure is explained with the help of an illustration in Table 3
below.

The calculation has been done assuming the GST rate to be
18% on mobile handsets and their parts, components and
accessories.

Table 3. Duty differential under the proposed GST duty structure in India — Illustration18

Particulars Import and sell
model (Amt. in INR)

Manufacture in India
(Amt. in INR)

MRP 6,500 6,500

Sale to distributor/retailer 5,255 5,255

Cost of CBU 4,500 4,500

Cost of imports 4,500 4,230

Cost of domestic additions - 270

Value addition in India 0% 6%19

Taxes applicable

On procurements

Custom duty on imports 810 761

GST on domestic procurements - 41.31

GST on taxable input services - 7

GST on taxable input services (S&D) 65 65

Total input tax paid (A) 875 875

Total credits available (B) 875 875
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18 EY analysis
19 Study conducted jointly by IIM Bangalore and Counterpoint Researchers - https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2871430
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3.2
GST impact: importer vis-à-vis local manufacturer

rate slab, the working capital of importers and domestic
manufacturers would have the following impact as compared to
the present regime where import of mobile handsets attracts
duty to the tune of 13.5% of the RSP, while the import of the
majority of the parts and components are exempt from levy of
import duty.

On comparing the current duty structure and the proposed
duty structure under GST in the illustrations discussed above in

20

Scenario Import and sell model
(Amt. in INR)

Manufacture in India
(Amt. in INR)

Taxes paid: proposed duty structure 810 761

Taxes paid: current duty structure 570 -

240 761

As a percentage of SP (INR5,255) 4.56% 14.49%

by approximately 4%—5% (computed as a percent of SP to the
distributor/retailer) only due to an increase in the rate of duty
to 18%.

On the other hand, where the manufacturers’ exemptions are
impacted, domestic manufacturers would be required to pay
duties on the import of parts, components and accessories for
manufacturing, as compared to zero duty under the current
regime. This withdrawal of exemptions would increase the

GST on output supplies

GST on output supplies (C) 946 946

Net tax payable (D) = (C) - (B) 71 71

Total tax cost to importer/manufacturer (D) + (A) - (B) 946 946

Cost of SP to distributor/retailer 18% 18%

Duty differential (%) [imports vis-à-vis handset manufacturing] - 0.00%

Key points for above Illustration:

• MRP of mobile handset is assumed as INR 6,500, sale price to distributor as INR 5,255 and cost of the CBU as INR4,500.

• Customs duty on imports is calculated on MRP after a 35% abatement.

• Value addition percentages have been considered from a study conducted jointly by IIM Bangalore and Counterpoint.

• It is assumed that all parts, components and accessories are imported from outside India except chargers, batteries,
headsets and packaging material.

• Domestic procurement of goods by the manufacturer is considered as 85% of domestic additions.

• Input service cost for local procurements is considered as 15% of domestic additions, and input service cost for sales and
distribution is considered as 8% of the cost of the CBU.

• GST rates are assumed as follows: CGST at 9%, SGST at 9% and IGST at 18%.

20 EY analysis
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The proposed GST regime would facilitate seamless credit
across the supply chain under a common tax base. Considering
that now importers shall be eligible for credits of GST paid on
import of mobile handsets, they will be able to unlock far more
non-creditable taxes as compared to domestic manufacturers.
The difference can be as high as 10%—11%.21

3.3
Need to provide incentives under the proposed
GST regime

In view of the above discussion, it can be seen that importers
and local manufacturers would be at par under the proposed
GST regime, considering a scenario where the duty differential
incentive under the current regime may go down to zero as
compared to 8%—10% (percentage of SP from manufacturer to
distributor).

Import of mobile
phones to get

cheaper

(duty
differential of

8%-10% to come
down to o%)

IGST, which is
a cost under
the present

regime, will be
available as
credit at the

time of import

A sudden
reduction in
the cost of

mobile phones
imported

Need to provide
incentives to

promote
domestic
handset

manufacturing

An adverse
impact on

local
manufacturing

Against the
Make in India

initiative

manufacturers.

21 EY analysis
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As discussed above, the present incentive of approximately
8%—10% available to handset manufacturers under the current
regime would go down to zero. Therefore, there is a need

promote local manufacturing and build a complete eco-system.

The Government has shown its intention of keeping minimum
upfront exemption under the GST Law and thereby ensuring

Government has frequently mentioned that any incentives
under the GST regime shall be in the form of refund or subsidy.

The revised model GST Law also provides powers to the
Government on the recommendation of the Council to make
rules or exempt in whole or part any tax leviable thereon,

the relevant extract of provisions as envisaged under the
revised model GST Law.

Section 11. Power to grant exemption from tax

(1) If the Central or a State Government

public interest so to do, it may, on the
recommendation of the Council, by

absolutely or subject to such conditions

description from the whole or any part
of the tax leviable thereon with effect

any date subsequent thereto as may be“

“

Section 154. Power of Central (or State)
Government to make rules

(1) The Central Government (or
the State Government) may, on the
recommendation of the Council,
make rules, including rules conferring

retrospective effect under those rules,
to carry into effect the purposes of this“

“

Given the above provisions under the revised model law,
a separate mechanism for incentivizing mobile handset
manufacturers can be recommended wherein the
manufacturers can be granted relief/exemption by way of
refund/rebate, keeping it consistent with the incentives
available under the current regime. Further, the Government

Scheme structure
Incentive may be granted by way of a refund at the time of
outward supplies by manufacturers to distributors. A possible
suggestion to compute the incentive to the manufactures is as
follows:

Incentive amount =
Net GST payable by the
manufacturer (which can
be computed as GST paid
on output supply – GST
paid on import of goods
and services)
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Mechanics

• Procurements from outside India are taxed at the
applicable Customs Duty/GST rates and ITC is allowed
to manufacturers (BCD to continue to be exempt on
import of parts, components and accessories and
sub-parts used in the manufacture of mobile phones).

• Domestic procurements are taxed at the applicable
GST rates and ITC is allowed to manufacturers.

• Manufacture and supply of mobile handsets
are taxed at the applicable GST rate.

• Incentive is granted by way of refund/rebate at
the time of outward supply to manufacturers.

Further, the actual incentive amount can be

at least equivalent to the incentive available under
the current regime (i.e., approximately 8%—10%),
and higher incentives can be granted where the local
value addition in India is more.

This has been explained with the help of recent study
conducted jointly by IIM Bangalore and Counterpoint
Researchers wherein the value addition in India has been
mentioned as approximately 6% under the current state of
manufacturing in India. As per the study, the value addition can
be increased up to 32% by 2020 by undertaking most of the
manufacturing processes in India.

Applying the minimum and maximum value addition, we have
illustrated below the calculation of the incentives, assuming the
standard rate of 18% as proposed by the GST Council.

Table 5. Computation of refund percentage under each state of manufacturing22

Particulars Value addition 6%
(Amt. in INR)

Value addition 17%
(Amt. in INR)

Value addition 32%
(Amt. in INR)

MRP 6,500 6,500 6,500

Sale to distributor/retailer 5,255 5,255 5,255

Cost of CBU 4,500 4,500 4,500

Cost of import procurements 4,230 3,735 3,060

Cost of domestic procurements 270 765 1,440

GST payable/paid on output supply (A) 945.9 945.9 945.9

GST payable/paid on Imports (B) 761.4 672.3 550.8

Incentive amount (C) = (A) – (B) 184.5 273.6 395.1

Incentive as a percentage to SP 3.5% 5.2% 7.5%

Key points for this Illustration:

• The MRP of the mobile handset is assumed as INR6,500, sale price to the distributor as INR 5,255 and the cost of the CBU
as INR4,500.

• Customs Duty (equivalent to GST) of 18% has been assumed on imports of the parts, components and accessories to be
used in the manufacture of mobile phones.

• The GST rate is assumed as 18%.

• Value addition percentages have been considered from a study conducted jointly by IIM Bangalore and Counterpoint.

• The cost of import procurements has been computed as Cost of CBU* (100 – Value addition in India).

• The cost of domestic procurements has been computed as Cost of CBU* Value Addition in India.

22 EY analysis
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In the discussed scenario, the incentives work out
to be lower than the incentives available under
the current regime with similar value addition.
Thus, incentives can be enhanced equivalent to
the incentive available under the current regime.
(Assuming, If the multiplier is kept at 3, the incentives
can be enhanced to 10.5%, 15.6% and 22.5% where
the value addition is 6%, 17% and 32%, respectively.)

The Government may further consider deferring the payment
of Customs Duty (equivalent to the GST rate) on import of
goods and services till the time the goods are further supplied
to customers, as payment of Customs Duty at the time of

would further incentivize local manufacturers by eliminating
the impact on working capital, as is the case under the current
regime. It would also encourage exports from the country,
because GST would not be applicable on outward supplies and
therefore this GST deferment would ensure that exporters are
not required to undergo the refund process.

A similar scheme can be extended to component
manufacturers, which would encourage more investment in
India and give a boost to the ecosystem. Once the ecosystem is
created, the prices of parts and components may also become
more competitive, which, in turn, will reduce the cost of mobile
handsets and make Indian handset manufacturers more
competitive globally.

This report/knowledge paper contains information that is intended for general guidance only. It should not be construed as an advice or opinion of
Ernst & Young LLP. The information related to GST is based on the revised model GST Law released by the Government in November 2016. The
research information is based on secondary sources and has not been reviewed by subject-matter specialists. Neither Ernst & Young LLP nor any
other member of the global Ernst & Young organization can accept any responsibility for loss occasioned to any person acting or refraining from
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BCD Basic Customs Duty IGST Integrated  Goods & Services Tax

BOM Bill of material IDH Independent design house

CAPEX Capital expenditure EMC Electronic Manufacturing Clusters

CENVAT Central Value Added Tax R&D Research and development

CBU Completely built unit IT Information technology

CGST Central  Goods & Services Tax SMT Surface mount technology

CVD Counter Vailing Duty GOI Government Of India

CST Central Sales Tax SP Selling price

EHTP Electronic hardware technology park OPEX Operating expenditure

EMS Electronics manufacturing services NCCD National Calamity Contingent Duty

EOU Export-oriented unit PCB Printed circuit board

ESDM Electronic system design & manufacturing SAD Special additional duty

MAC Manufacturing Advisory Committee SGST State  Goods & Services Tax

IDC International Data Corporation SKD Semi knocked down

PMP Phased manufacturing plan MRP Maximum retail price

PCBA Printed circuit board assembly VAT Value added taxes

OEM Original equipment manufacturer SBC Swachh Bharat Cess

SEZ Special economic zone KKC Krishi Kalyan Cess

S&D Selling and distribution M-SIPS Scheme

GST Goods & Services Tax

Glossary
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 Figure 1: 
Estimates for 

impact of apps on 
the global economy 

and India’s 
economy

Executive Summary

the growth of the app economy is nothing short of 
extraordinary in India. App Annie recently ranked 
India as the fourth largest app economy in the world. 

With over 94 percent subscribers connecting to the Internet 
on their mobile phone, it is no surprise that India is leading 
the global phablet revolution. India now tops the chart in 
google Play downloads when compared to Indonesia, russia, 
Brazil and uSA. 

Internet and Internet based applications have drastically and 
quickly transformed the architecture of economic activity. 
their evolution has sent regulators of legacy services such 
as telecommunications, cable and broadcast, commercial 
public transport etc. scrambling to manage disruption. other 
stakeholders involved in related industries such as advertising 
have also had to adapt to this new revolution. 

the academic economic literature has captured the impact 
of this phenomenon. Several global growth impact studies 
are available and for India ICRIER first estimated the growth 
impact of the Internet in 2012. the estimates have been 
periodically updated. the most recent estimate shows 
that 10% increase in internet penetration results in a 2.4% 
increase in the growth of state per capita gDP.

the current study is a departure from previous research, 
as it attempts to measure growth elasticity based on 
Internet usage and not Internet penetration. We feel this is 
a refinement in the approach to measure impacts given that 
subscriptions sometimes do not translate into usage. thus 
usage elasticity is conceptually a more accurate estimate of 
the growth dividend, although it also requires more precise 
data on usage patterns. In this study, we measure Internet 
usage elasticity for India using an instrumental variable 
regression on a panel data set of 19 Indian states. We also 
do a similar exercise for 23 countries in order to draw 
international comparisons with the Indian estimates. the 
growth coefficients of usage, a first for India, are a starting 
point to understand the magnitude of the growth impact of 
app-based usage.

Since not all Internet usage is app based, we moderate the 
estimate using assumptions on contribution of apps to the 
Internet Economy in India. We measure Internet usage with 
CISCO VNI data on total Internet traffic in petabytes per 
month and mobile Internet traffic in petabytes per month. 

The results from the econometric estimations are fortified 
by case study illustrations of impact generated at the micro-
level using a carefully selected collection of 16 apps. the 
sample of featured apps are chosen to represent the app 

Key results from the econometric 
estimation are:

 10% incrEasE in global internet traffic, delivers on average a 1.3% 
increase in global GDP and a 10% increase in global mobile internet 
traffic, delivers on average a 0.7% increase in global GDP

 10% incrEasE in india’s total internet traffic, delivers on average 
a 3.3% increase in india’s GDP, and a 10% increase in india’s mobile 
internet traffic, delivers on average a 1.3% increase in india’s GDP
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economy in its entirety - across sectors, the traditional and 
the modern, across urban and rural areas and the established 
along with those that are new and upcoming. 

Each selected app, other than those falling in the 
e-governance category, address a unique market need, 
either left unresolved by the market and/ or government 
intervention. E-governance apps capture the increased 
transparency and efficiency of bringing citizen related 
information and services online. While most apps cater to 
the entire population, we have selected a few that focus 
only on urban or only on rural users, and some others that 
are limited to a specific locality. The case study discussions 
measure the magnitude of impact created, and also identify 
challenges to their growth. these challenges feed into our 
policy discussion. 

the broad socio-economic impacts captured by the case 
studies are summarized below. It is notable how one single 
app delivers multiple impacts - a combination of economic 
and social development and on occasions, different aspects 
of economic growth or social upliftment. the impacts arising 
out of apps discussed in this report are:

   potential for increased income: Urbanclap – Income 
for service providers within some categories increased 
by upto 4 times

   access to information and 
reduced asymmetry: 
Practo- Created a fresh da-
tabase of verified doctors 
based on specialization and 
patient feedback

   impact on the social per-
ception and self image 
of the differently-abled: 
Inclov- facilitated matchmak-
ing for the differently-abled 
and transformed physical 
spaces into accessible areas 
for the differently-abled

   Job creation: Inclov- Part-
nered with hotels to create 
employment for the differ-

ently-abled, Direct employment by each of these apps 
including PayTM and MMT which work with a team of 
over 1000 employees each

  �Efficiency�in�Service�Delivery�(One�stop�shop�for�
multiple�services):�MP mobile and Umang - Integrated 
multiple government services under a single platform

  �Providing� smaller� businesses/individuals� a�
platform�to�market�their�product/service:�MMT- 
Certification program enabled budget hotels to generate 
business through the MMt platform

   Encouraging disintermediation and lowering 
cost to buyers and sellers:  farMart - Platform 
enabled demand-supply match lowered cost of 
equipment leasing by upto 20%

  �Popularising�use�of�vernacular�languages:�Mooshak- 
Changing social perceptions on the use of local languages 
within a society where use of English is more fashionable

   Enabling women safety: Truecaller – Caller 
identification has helped women manage and block calls 
from unwanted numbers/ people

for apps to thrive, it is necessary that we address the many 
challenges that might limit their growth in the future. the 
policy challenges exist both on the demand and supply sides. 

on the supply side, most apps are affected by the limited 
availability of network infrastructure or Internet connectivity 
in the areas they opt to serve. Moreover, app design must 
be improved to operate in light versions that function even 
where network connectivity is weak and on lower cost 
smartphones. Demand side challenges are largely associated 
with availability of content in regional languages. With a huge 
non-English speaking user base, even for e-governance apps 
such as MP Mobile the dominance of English is restricting 
the use of apps by people in semi-urban and rural areas. App 
development and app design must also address the rising 
need for increased data security, especially in case of digital 
payment apps. 

 17% incrEasE in india’s internet traffic during the period 2015-
2016, resulted in an absolute increase of usD 103.9 billion (rs. 6,926.5 
billion) in india’s GDP during the year. an equivalent increase in india’s 
mobile internet traffic during the period 2015-16, would result in an 
absolute increase of usD 41.4 billion (rs. 2759.9 billion) in india’s GDP 
during the year

 apps contriButEd a minimum of usD 20.4 billion (rs. 1357.6 
billion) in the year 2015-16 to india’s GDP

 thE intErnEt Economy could contribute up to usD 537.4 
billion to india’s GDP in 2020, of which a minimum of usD 270.9 billion 
(rs.18275.9 billion) could be attributed to apps 

 Figure 2: Framework for Selection of Case Studies
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 Figure 3: Recommendations

Apps have facilitated the creation of business models, 
which require regulators to think beyond the comfort 
of traditional businesses that operate in physical spaces 
and require physical movement of goods and services. 
the emergence of digital media, e-pharmacies, etc. falls 
outside the regulations within which each of these sectors 
currently operates. Services delivered through the digital 
platform sometimes constrained by the absence of clarity 
on regulations. As apps become core to many businesses, 
sectoral policies must also align themselves to allow smooth 
functioning and integration of apps into the economy.

Policy challenges arise in the natural course of innovation 
and disruption. Apps too have stirred policy debates involving 
regulation of over-the-top (ott) services, which broadly 
refer to services that are delivered using existing Internet 
infrastructure and connectivity provided by a third party. this 
study is focused primarily on estimating the economic impact 
of apps. A study of the regulatory environment in which apps 
operate calls for an independent and explicit assessment that 
takes in account global experience, the innovation character 
of apps and an analysis of the instruments, both formal and 
informal, that could be used for regulation. 

the discourse on policies towards otts and apps is far from 
settled. However, it may be considered that in the case of 
new generation internet based application services that have 
significant socio-economic impact, – it would be premature 
to pass hard rules. Careful and planned approaches to soft 
law can be attempted and later developed into more firm 
rules as the sector matures. The benefits and impacts of the 
app economy are extensively discussed, and reiterated by the 
findings in this study. All that is left to be done now is to 
nurture growth in the fertile app market that can also serve 
as a catalyst for digital India.

app dEsign must BE 
improVEd to opEratE 
in light VErsions that 
function EVEn whErE 
nEtwork connEctiVity is 
wEak and on lowEr cost 
smartphonEs.
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Mobile phones have become ubiquitous among Indians, 
with over a billion connections today.1 In 2016, India grew 
to become the second largest market of mobile phones in 
the world, with about half of its population having a mobile 
phone. In the same year, India also became the second 
largest smart phone market in the world. While the smart 
phone market continues to grow, its penetration currently 
represents about 30% of the country’s population2. this 
growth also represents a significant change in its utility from 
being merely a communication device using voice telephony 
to a consumption device with numerous offerings ranging 
from entertainment to e-governance services. 

Numerous schemes and initiatives of the government 
drive India’s development agenda. Many of these rely on 
digitization, access to mobile, and access to Internet. Starting 
in 2015, the Digital India initiative consolidated efforts of the 
government in digitization of government services under a 
single umbrella. This flagship programme of the government 
envisioned the transformation of India into a digitally 
empowered society and knowledge economy beginning 
with the provision of digital infrastructure as a core utility to 
every citizen. Similarly, JAM (Jan-Dhan, Aadhaar, and Mobile) 
proposed linking Jan-Dhan accounts, mobile numbers and 
Aadhaar cards to avoid leakages in subsidy programmes. the 
recent demonetization drive of the government resulted in 
a significant push towards digital payments. The Smart Cities 
Project is also expected to further the need for connectivity 
infrastructure. 

India has often been referred to as a ‘mobile first’3 nation. 
As noted above, the government has been leveraging the 
penetration of and access to mobile phones. over 94% 
internet connections in India are wireless4. Additionally, a 
recent survey suggest as much as 58% consumers accessed 
the Internet only through their mobile phones. Consequently, 
content and service providers are increasingly focusing on 
mobile first strategies5. the Indian consumer’s appetite 
for data has only been growing. the volume of wireless 
broadband data consumed by Indians has risen sharply, 
from less than 200 million gigabytes (gB) a month in June 
2016, to around 1.3 billion gB a month in March 2017. this 
growth includes the disruptive entry of reliance Jio, which 
started operations in September 2016. Data prices per gB 

1. Introduction

1. GSMA Intelligence 2017. The number of unique subscribers in India were 616 million as on June 2016
2. https://www.statista.com/statistics/257048/smartphone-user-penetration-in-india/
3. The ‘mobile first’ paradigm refers to the use of mobile technology as top priority in a country’s development agenda
4. TRAI Performance Indicators Report, December 2016
5. Zinnov (2016), India as a Mobile First Nation: Opportunities and Challenges; See also https://www.appannie.com/en/insights/mobile-now-first-screen/ 
6. Internet Trends 2017, Kleiner Perkins Caufield Byer (KPCB)
7. Ericsson (2017) Mobility Report. Available at https://www.ericsson.com/assets/local/mobility-report/documents/2017/ericsson-mobility-report-june-2017-rina.pdf 
8. https://www.forbes.com/sites/markrogowsky/2014/07/11/app-store-at-6-how-steve-jobs-biggest-blunder-became-one-of-apples-greatest-strengths/#6a0c77644652 

smart phonE markEt 
continuEs to grow, its 
pEnEtration currEntly 
rEprEsEnts aBout  
30% of thE country’s 
population.

have fallen from around $3.5 to $1.8 in the same period6. 
With smartphone penetration set to double by 2022, the 
increase in data traffic per smartphone is expected to grow 
by more than double, from 4 gB per month in 2016 to 11 
gB per month in 20227.

rise of apps
At the heart of the smart phone revolution is the ‘app’. 
the term app is an abbreviated form of ‘application’ and 
is essentially a software application on a mobile device. 
the early apps on mobile devices were often termed as 
‘features’ and were pre-loaded on the device. Alarm clocks 
and, calculators etc. were some of the simplest and earliest 
apps that were featured on mobile phones. the iconic ‘snake’ 
game on mobile phones was also an app. the fundamental 
nature of the app took a turn with the availability of email 
on mobile devices. Among the pioneers that popularized this 
were Blackberry and Palm oS devices. 

With the launch of Apple’s iPhone in 2007, the world of apps 
transformed forever. Soon after the iPhone, the App Store 
was launched. Interestingly, the initial proposition did not 
truly envisage third party app development. At first, Apple 
offered developers the opportunity to build web-based 
apps, but it wasn’t until a few months later in october 2007 
that they announced Software Development Kits (SDKs) 
for third party app development8.the new business model 
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broke the ‘walled garden’ through which network operators 
controlled the mobile ecosystem. this idea was not easy to 
execute and posed significant challenges – the most crucial 
being the balance between providing “an advanced and open 
platform to developers” and “to protect iPhone users from 
viruses, malware, privacy attacks, etc”9. It wasn’t until July, 
2008 that the App Store was launched, and its success was 
evident with 100 million downloads by November 2008. 
Meanwhile in october 2008, google launched its Play Store 
for the Android oS.

In many ways, the fertile ground provided by the mobile 
oS platforms for third party app development aided the 
proliferation of this new generation of Internet based 
mobile apps. 

Emergence of the app Economy
Apps have evolved from being offline, and locked-in to devices, 
to being connected online and available across different 
operating system platforms. this disruptive innovation 
resulted in what is commonly referred to as the ‘app economy’. 
Apps have time and again challenged existing technology and 

services. right from desktop/laptop based email services, retail 
shopping, taxi services, to voice telephony – all of these have 
had to adapt or compete with new generation Internet based 
apps. According to a recent report from flurry Analytics, 
Asia and India are leading the phablet10 revolution. India now 
tops the chart in google Play downloads when compared to 
Indonesia, russia, Brazil and uSA11.  the top downloaded apps 
from google’s Playstore by Indian users are Whatsapp and 
facebook Messenger. Indigenous entertainment apps such as 
Hotstar and Jio tV have also climbed the charts as popular 
apps among Indians. According to a recent estimate on the 
economic impacts of Whatsapp, discretionary consumer 

9. https://smarthealthit.org/2009/09/open-and-safe-hit-platforms/
10. Phablets are devices with screens between 5” to 6.9”
11. Internet Trends 2017, KPCB
12. Rafert and Mate, 2017, “The Global and Country-level Economic Impacts of Whatsapp”, Analysis Group

spending associated with communication on Whatsapp 
amounted to between $9.6 and $18.0 billion12 in India in 
2015. In fact government apps such as Bharat Interface for 
Money (BHIM), umang, Mygov, Incredible India, etc. are also 
helping ease accessibility to government related information 
and services by bringing them online. 

the evolution of apps had regulators of legacy services such as 
telecommunications, cable and broadcast, commercial public 
transport among others scrambling to manage the disruption. 
other stakeholders participating in related industries such as 
advertising have also had to adapt to this new revolution. In 
this background the study seeks to estimate the economic 
and social impact of new generation internet based apps and 
explore the channels via which such impacts are created. 
understanding the impact will allow regulators to take 
decisions based on systematic evidence rather than hastily 
responding to groundbreaking innovations. 

the main objective of the study is to measure and 
demonstrate the impact of apps on gDP. We approach 
the study using two distinct methodologies. The first part 
of the study is a quantitative estimation of the impact 

india now tops thE chart in googlE play downloads 
whEn comparEd to indonEsia, russia, Brazil and usa.

of apps on gDP using econometric methods applied to 
quantitative models. these models are reduced forms of a 
set of structural equations that are grounded in economic 
theory. to reinforce the macro-economic results, the 
second part fortifies these findings though a set of case 
studies, which examine apps across various sectors and 
trace the channels through which economic and social 
impact are generated. Sections 2 and 3 of the paper focus 
on the impact assessments, followed by the concluding 
Section 4 that also reflects on the implications for policy as 
a result of the disruptions sparked by app based platforms 
in the service economy.
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2. Measuring the Economic Impact

With close to three decades 
of empirical analysis, there is 
some consensus on the con-
tribution of Information and 
Communication technology 
(ICt) to economic growth. 
theoretical research in this 
area was initiated by a se-
ries of studies that focused 
on measuring the impact of 
It on aggregate productiv-
ity and output growth for 
individual countries, mostly 
the united States. the initial 
papers found little contribu-
tion of ICt to productivity13; 
Solow summarized these 
findings into his famous aph-
orism “you can see the computer age everywhere but in the pro-
ductivity statistics”. Several attempts were made to explain this  
productivity paradox in the research that followed. With im-
proved data sets and growth accounting methodologies, stud-
ies in the new millennium began to show that investment in 
ICT did in fact impact economic growth significantly. Ever 
since, the literature on growth dividends of ICt has evolved 
into two distinct streams, one that captures the productivity 
impacts created by increased production and accumulation 
of It capital; and the other that captures the general pur-
pose technology (gPt) nature of ICt. the former, popularly 
referred to as the “ICT-centered story14” highlights the increase 
in productivity through direct total factor productivity (tfP) 
increase in ICt-producing sectors, and through capital deep-
ening and labour productivity improvements in ICt-using 
sectors. These studies aggregate findings at the firm-level to 
make macro-economic generalizations. the latter is an “ICT-
related story15”, which captures structural shifts and creation 
of spill-over benefits at the macro-economic level. The perva-
sive use of computers and related equipments across sectors 
of the economy, allow ICt to be seen as a gPt. Moreover, 
technological innovation has facilitated new ways of running 
and organizing businesses. It is argued that benefits of a new 
gPt are realized only once adequate secondary innovations 

have occurred16. In the current era of the “gig” economy17, 
we can be certain that some of these growth benefits have 
already kicked in. In comparison with electrification, the other 
important gPt era from 1894 to 1930, ICt has shown faster 
improvement and higher number of innovations, measured in 
terms of patents and trademarks issued18. 

the technological dynamism of the sector has also found 
expression in the empirical literature. recent research 
uses two broad approaches – (i) input output method to 
estimate the impact of ICt infrastructure (telecom, internet 
and broadband) on economic growth and employment19 
(ii) Multivariate regression analysis to establish a causal 
link between ICt infrastructure and economic growth. 
A pioneering study in the latter genre by roller and 
Waverman(2001)20 was the first to address the two-way 
causality between gDP growth and telecommunications 
investments by building a structural model that endogenised 
the latter21. this simply means that the estimation technique 
recognizes that causality could also run from income 
level to telephone investment and ignoring this impact 
could exaggerate the results. Even after controlling for 
this effect, the results clearly showed a significant impact 
of telecommunications infrastructure and that it is not 

13.  Roach (1987, 1989, 1991); Baily (1986b); Zachary (1991); Berndt and Morrison (1995), Jorgenson and Stiroh (1995)
14.  Oliner et al, 2007, “Explaining a Productive Decade”, Finance and Economics Discussion Series, Division of Research & Statistics and Monetary Affairs, Federal Reserve 

Board, Washington, D.C.
15. Op Cit
16. Helpman and Trajtenberg, 1994, 
17. “Gig economy” is a reference to internet enabled labour markets characterized by short term contracts or freelance workers as opposed to permanent jobs
18. Jovanovic and Rousseau, 2005, “General Purpose Technologies” Chapter 18 Handbook of Economic Growth Volume 1 Part , Pages 1881 - 1224
19. Crandall (2003), Katz et al (2009), Katz et al (2008), Atkinson (2009), Libenau (2009)
20. Roller and Waverman, 2001, “Telecommunications Infrastructure and Economic Development: A Simultaneous Approach”, American Economic Review, 91(4), pp. 909-23
21.  The authors use a four-equation model with an aggregate production function, telecommunications demand and supply, and a telecommunications production function with 

data from 21 OECD and 14 developing countries.
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necessarily linear. thus telecommunications investment 
creates network externalities that are an increasing function 
of the number of users. roller and Waverman’s method 
was adapted in several studies (both cross-country and 
sub-national) to estimate the impact of different ICt/ 
telecommunication measures (investment, subscribers, 
users, mobile, internet, broadband) on economic growth22. 
other studies in this category have adopted Barro’s (1991)23 
endogenous growth model, popularly used to unpick the 
growth impacts of telecommunication infrastructure24. 
the model is based on a static cross-country regression 
framework that estimates the causal effect of various policy/ 
environmental/infrastructure variables on growth.

India, like most emerging markets, has benefitted immensely 
from ICt diffusion. the studies undertaken at ICrIEr, have 
estimated the growth impacts of both mobile and Internet 
on the Indian economy over time25. According to the most 
recent estimate a 10% increase in internet subscribers results 
in a 2.4% increase in the growth of state per capita gDP.  the 
unprecedented increase in Internet subscribers over the last 
few years can help explain why this estimate is higher than the 
global average for developing countries26.  While global Internet 
subscribers increased at an annual average rate of 8.5% during 
2013-2016, the comparable increase in India was 24.2%, largely 
fueled by the rise of mobile Internet subscribers27. However, 
Internet usage in India has not increased commensurately, 
global Internet traffic in peta bytes per month increased at 
an annual average rate of about 30% while the comparable 
increase in India was 21.7%28 during the same period. the 
cost of Internet data plans and smart 
phones have inhibited growth in data use, 
in a price sensitive market such as India. 
other factors may include inadequate 
vernacular content, digital illiteracy, etc. 
these trends are gradually reversing 
with the lowering cost of technology 
and rising competition in the services 
market, jolted by reliance Jio, the new 
Schumpeter in India’s telecom market. 

this study seeks to quantify the impact 
of Internet usage, and more importantly 
to isolate the impact of Internet based 
application services, more generally, 
India’s app economy on gDP growth. 
In 2015, we estimated the impact of 
the app economy on job creation in 
India using the input-output model for 
India29. our study found that under the 

business as usual scenario, one more person hired in the 
app economy would result in an increase of 1.2 persons in 
direct and indirect employment, and 2.9 in direct, indirect 
and induced employment30. 

the growth of the app economy in India has been impressive. 
App Annie, an app-analytics company, recently ranked India 
as the fourth largest app economy in the world, with annual 
app downloads to touch 7.7 billion by the end of 2017. this 
growth is however, not uniform. India, often justifiably referred 
to as a subcontinent displays remarkable demographic 
variety across its 29 states and 7 union territories. this 
heterogeneity makes measurement of impacts possible at 
the sub-national level. figure 1 shows the variance in Internet 
density and income levels across the states of India. for ease 

 Figure 1:  Scatter plot for GDP per capita and Internet Density across 19 states in India (2015-16)
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22. Sridhar and Sridhar (2004), Qiang et al (2009), Kathuria et al (2009), Koutrpompis (2009)
23. Barro, 1991, “Economic Growth in a Cross Section of Countries”, Quarterly Journal of Economics, Vol 106, No. 2, pp. 407-443
24. Qiang et al (2009), Adrianaivo and Kpodar (2011), Vu (2011), Chavula (2012)
25. Kathuria et al 2009, Kathuria and Kedia (2012), Kathuria et al (2016)
26. According to a World Bank study, developing economies show a 10% increase in broadband penetration increase per capita GDP growth by 1.3%
27. Internet Live Stats, Accessible at http://www.internetlivestats.com/internet-users/, TRAI Performance Indicators Reports (2013, 2016)
28. CISCO Virtual Networking Index Forecasts
29. Kathuria et al, 2015, “An Inquiry into the Impact of India’s App Economy”, ICRIER
30. 1.2 and 2.9 are the Type I and Type II multipliers respectively
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of measurement we use data on 19 telecom circles, which are 
almost contiguous with state boundaries31.  the states lie on 
a smooth positively sloped exponential trend line, establishing 
a strong correlation between gDP per capita and Internet 
Density (correlation co-efficient is 0.9). Correlation however 
does not imply causation and neither does Internet subscriber 
density capture usage trends across demographics and states. 
to isolate the impact of Internet on gDP, usage is an improved 
indicator compared to density. In the absence of data on 
state-wise Internet traffic patterns, we assume uniform usage 
across subscribers and distribute total Internet traffic for 
India across states in the proportion of subscribers per state. 
Data on total Internet traffic in India was made available by 
CISCo from their estimates of the Virtual Networking Index 
(VNI). figures 2a and 2b display the correlation between total 
Internet traffic and GDP, and mobile Internet traffic and GDP 
respectively for 19 states in India. We use estimated values 
of total Internet traffic and mobile Internet traffic for the 
econometric estimation in the next section. 

Econometric model
Internet and Internet based 
applications have drastically 
transformed the architecture of 
economic activity. the ubiquity of 
the Internet makes it impossible to 
delineate the digital economy from 
other components of the traditional 
economy. Brynjolfsson and Joo Hee 
oh32 have commented on how 
traditional methods that rely on 
direct expenditures and money 
spent fail to capture the value of 
digital innovations. Leveraging the 
idea of the Attention Economy, the 
authors estimate how consumers 
value digital services and innovations 
based on the use of their time 
spent on the Internet. While data 
availability on Internet and Internet 
infrastructure has vastly improved 
over the last few years, there is 
substantial scope for progress in 
recording data on type and intensity 
of usage, at the individual, firm and 
macro level. In this study we employ 
usage as opposed to subscribers as 
a key driver of impacts since usage 
patterns in terms of time spent 
and traffic generated is a preferred 

metric for impact assessment. using subscriber numbers as 
a proxy to measure value generated by Internet applications 
implicitly assumes that usage across subscribers is uniform 
and that traffic growth is proportional to subscriber growth. 
With Internet adoption approaching saturation in some 
countries,33 an assumption of monotonic increase in value 
(i.e. usage) based on number of users might mistakenly 
overestimate the impact. Internet penetration elasticity is 
not the same as Internet usage elasticity. global literature 
on Internet penetration or Internet user elasticity, 
finds that a 10% increase in broadband penetration can 
increase gDP growth by 0.9% to 1.5% on average34. the 
corresponding numbers for Internet usage elasticity are 
significantly lower. A recent study by Deloitte35 reports 
that doubling of mobile data usage can have a positive 
impact on gDP per capita growth ranging between 0.03% 
to 1.42% over a year. Some research has also estimated 
the impact of increased broadband speeds on gDP growth, 
with elasticities ranging from 0.03% to 0.98%.36
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 Figure 2a: Scatter plot for GDP per capita and Total Internet Traffic across 19 states in India (2015-16)

 Figure 2b: Scatter plot for GDP per capita and Mobile Internet Traffic across 19 states in India (2015-16)

31. The assumptions and data modifications are explained in Section 2.1
32. Brynjolfsson and JooHee Oh, 2012, “Measuring the Attention Economy” MIT Initiative on the Digital Economy 
33. Internet penetration in United States South Korea, United Kingdom, Japan, Germany, France, Italy, etc. are all over 85%
34. Qiang et al (2009); Koutrompis (2009); McKinsey (2012)
35.  Deloitte, 2012, “What is the impact of mobile telephony on economy growth?” A report for the GSM Association. Available at https://www.gsma.com/publicpolicy/wp-content/

uploads/2012/11/gsma-deloitte-impact-mobile-telephony-economic-growth.pdf
36.  Deloitte, 2016, “The economic impact of disruptions to Internet connectivity” A report for Facebook. Available at http://globalnetworkinitiative.org/sites/default/files/The-

Economic-Impact-of-Disruptions-to-Internet-Connectivity-Deloitte.pdf
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In this study, we measure Internet usage elasticity for India 
using an instrumental variable regression on a panel data 
set of 19 Indian states. We also do a similar exercise for 
23 countries in order to draw international comparisons 
with the Indian estimates. This is the first time that 
Internet usage elasticity is calculated for India and it is a 
starting point to unpick the magnitude of impact of app-
based usage. Since not all Internet usage is app based, we 
need to moderate the estimate using assumptions on 
contribution of apps to the 
Internet Economy in India to 
arrive at an accurate estimate. 

The model specifications 
for the global and India 
estimations are discussed in 
Box 1 and Box 2 respectively.37 
We measure Internet usage 
with data on total Internet 
traffic in petabytes per month 
and mobile Internet traffic in 
petabytes per month as well. Missing values for annual 
investment in telecom have been either extrapolated 
or interpolated. In either case we assume linearity. the 
logarithmic value of the number of secure Internet servers 

per 1 million is treated as the instrumental variable. Data 
on secure Internet servers for each country has been 
extracted from the Itu database.

table 1 below, provides the descriptive statistics for 
equations 1 and 2. the range and standard deviation for 
both dependent and independent variables in the cross-
country regressions is relatively large when compared to the 
descriptive statistics for the models using data on India.

37. Since all models use a logarithmic transformation for dependent and independent variables, the coefficients are all elasticities
38. PPP adjusted Net Investments (Net of Investments in Telecom) in USD million divided by total labour force
39.  The data for 2013 and 2014 are March figures, however for 2015 and 2016 they are September 2015 and January 2016 respectively. We work with these numbers as the change 

in BTSs is not very dynamic during a year.

Log GDPit = α + ßLog (K/L)it + ѵLog (TotalInternetTraffic)it + Di +Ɛ……………………(1)

Log GDPit = α + ßLog (K/L)it + ѵLog (MobileInternetTraffic)it + Di + Ɛ………………….(2)

Where i goes across 23 countries and t runs from 2011 to 2015 

In equation 1,

Log GDPit is the logarithmic value of PPP adjusted nominal GDP in USD for the ith country in year t. Data for this variable has 
been extracted from World Bank’s database 

Log (K/L)it is the logarithmic value of capital intensity as measured by Purchasing Power Parity (PPP) adjusted Net Investments 
(Net of investments in telecommunication) in the ith country in year t divided by Total Labour Force in the ith country in year 
t. Data on Net Investments has been estimated by subtracting investments in telecom from total gross capital formation. 
Data on PPP adjusted total Gross Fixed Capital Formation (GFCF) is extracted from World Bank and that for investments in 
telecommunication is extracted from ITU. Data on total labour force is also extracted from World Bank’s database

Log (TotalInternetTraffic)it is the logarithmic value of total Internet traffic in petabytes per month for the ith country in year t. 
Data on total Internet traffic was made available by CISCO’s VNI database.

Di are 23 country dummies

α and ß are the Constant and Error terms respectively

In equation 2,

All variables remain the same, except Log (MobileInternetTraffic)it which is the logarithmic value

 Box 1: Global: Model Specification, Assumptions, Data Sources and Descriptive Statistics

GDP (PPP in 
USD billion)

Total Internet Traffic 
(in petabyte per month)

Mobile Internet Traffic 
(in petabyte per month)

Capital/
Labour38 

Mean 3,410 1195 52 1.15

Standard 
Deviation

4,450 2081 83 3.09

Minimum 144 43 0.49 0.005

Maximum 19,800 14667 504 13.4

 Table 1: Descriptive Statistics for cross-country regression (Equations 1 and 2)

for the India estimation, the logarithmic value of the 
number of Base transceiver Stations (BtSs) is used as an 
instrument. Data on number of BtSs has been extracted 
from Lok Sabha starred questions.39
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Descriptive statistics for the India model are presented in 
table 2. Besides statistics for the sample as a whole, we 
also report statistics for developed and developing states, 
categorized on the basis of a threshold state per capita 
domestic product. the category of developing states 

include Jammu & Kashmir, Assam, Bihar, uttar Pradesh, 
West Bengal, Madhya Pradesh, rajasthan, North East, 
Odisha and Himachal Pradesh. We use the classification to 
identify difference in magnitude of impact across states in 
the next section.

40. Net Investments (Net of telecommunication investments) in rupees lakhs divided by total persons engaged

Log GDPit  = α + ßLog (K/L)it + ѵLog (TotalInternetTraffic)it + Di + Ɛ…………………...…(3)
Log GDPit  = α + ßLog (K/L)it + ѵLog (MobileInternetTraffic)it + Di + Ɛ……………………(4)

Where i goes across 19 states[1] of India and t runs from 2013 to 20162

In equation 3,

Log GDPit is the logarithmic value of nominal state domestic product in rupees lakhs (using the 2011-12 base) for the ith state in 
year t. Data for this variable has been extracted from the State Series data of the National Accounts (CSO)3.

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 state 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 capital formation in the country and distributed across states using 
the proportion of factories as distributed across states. Data on Net Investments is extracted from the National Accounts Statistics 
(CSO), on number of factories and total persons engaged from the Annual Survey of Industries4.

Log (TotalInternetTraffic)it is the logarithmic value of total Internet traffic in petabytes per month for the ith state in year t. In the 
absence of state level data, total Internet traffic has been distributed using the proportion of number of Internet subscribers in 
each state. CISCO VNI made data on total Internet traffic in India available and data on Internet users was extracted from TRAI 
Performance Indicators Report.

Di are 19 state dummies

α and Ɛ are the Constant and Error terms respectively

In equation 4,

All variables remain the same, except Log (MobileInternetTraffic)it which is the logarithmic value of mobile internet traffic in petabytes 
per month for the ith state in year t. In the absence of state level data, mobile Internet traffic has been distributed using the proportion 
of number of mobile subscribers in each state. CISCO VNI made data on mobile Internet traffic in India available and data on mobile 
users was extracted from TRAI Performance Indicators Report..

 Box 2: India: Model Specification, Assumptions, Data Sources and Descriptive Statistics

SDP  
(In rupees crore)

Total Internet Traffic  
(in petabyte per month)

Mobile Internet Traffic  
(in petabyte per month)

Capital/
Labour40

Developing Mean 455000 35.02 4.69 0.74

Standard Deviation 350000 28.79 4.73 0.16

Minimum 8281978 5.06 0.38 0.45

Maximum 134000000 125.81 21.97 1.04

Developed Mean 81100000 57.18 5.74 0.91

Standard Deviation 43700000 29.78 3.72 0.31

Minimum 31900000 14.92 0.93 0.45

Maximum 202000000 145.59 16.99 1.7

Total Mean 62400000 45.52 5.19 0.82

Standard 
Deviation

43000000 31.13 4.29 0.26

Minimum 8281978 5.1 0.38 0.45

Maximum 202000000 145.59 21.97 1.7

 Table 2: Descriptive Statistics for Regression Models on India (Equations 3 and 4)

1   The 19 states include Andhra Pradesh, Assam, Bihar, Delhi, Gujarat Haryana, Himachal Pradesh, Jammu and Kashmir, Karnataka, Kerala, Madhya Pradesh, North East, Orissa, Punjab, Rajasthan, 
Tamil Nadu, Uttar Pradesh and West Bengal. For ease of measurement and concordance with telecom administrative circles North East includes Arunachal Pradesh, Tripura, Mizoram, Meghalaya, 
Nagaland and Manipur, Uttar Pradesh includes Uttar Pradesh and Uttarakhand, Madhya Pradesh includes Madhya Pradesh and Chattisgarh, Maharashtra includes Maharashtra and Goa, Bihar 
includes Bihar and Jharkhand, Tamil Nadu includes Tamil Nadu and Puducherry, West Bengal includes West Bengal, Andaman and Nicobar islands and Sikkim, Punjab includes Punjab and 
Chandigarh, Andhra Pradesh includes Andhra Pradesh and Telengana

2   In 2012, definitions for wireless Internet subscribers was revised by TRAI; comparable numbers on Internet usage are therefore available only from March 2013. Data on Internet and mobile traffic, made available by 
CISCO VNI have been extrapolated for 2016, using data for years 2011 to 2015

3  Data on State Domestic Product for the modified states has been estimated by aggregating the individual state estimates
4  Data on number of factories and total persons engaged for the modified states has been estimated by aggregating the individual state estimates
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the key results of the estimation 
are:
The coefficients for total Internet traffic and mobile 
Internet traffic in the cross-country regressions are both 
positive and significant41 and imply that a 10% increase 
in global Internet traffic, delivers on average a 1.3% 
increase in global GDP and a 10% increase in global 
mobile Internet traffic, delivers on average a 0.7% 
increase in global GDP.

The comparable coefficients for total Internet traffic 
and mobile Internet traffic in India, both positive and 
significant42, imply that a 10% increase in India’s total 
Internet traffic, delivers on average a 3.3% increase 
in India’s GDP, and a 10% increase in India’s mobile 
Internet traffic, delivers on average a 1.3% increase in 
India’s GDP.

table 3 compares the growth elasticity estimate across the 
four models.

Internet Economy to account for 5.6% of gDP in India by 
201645. for mobile internet, an estimated increase of 8% in 
traffic during the year 2015-16, resulted in an absolute increase 
of USD 19.6 billion in India’s GDP in 2016. of course this is a 
subset of the total value created by the Internet. 

the global elasticity estimates are much lower compared 
to those for India. the set of 23 countries used in the 
estimation include only 2 countries that fall within the low 
or lower middle-income category of the World Bank46. 
As a result the estimate is more likely to reflect that of 
developed countries, which as empirical literature suggests, 
is lower than that for developing countries47. It is argued 
that telecommunications compensate for infrastructure 
and service deficits in developing countries that are well 
provided for in developed countries. 

Apps�versus�Browser�and�the�
impact on gdp in india

the complex interconnectivity in 
operation and usage, make it hard 
to delineate the value generated by 
apps from that of the total Internet. 
Moreover, the recent debates on 
consumer preferences for app-based 
versus browser-based content48, 
especially on mobile phones, adds 
another dimension to the problem. 

user behaviour suggests that both apps and web serve 
a purpose, and are likely to co-exist. Studies conducted 
by flurry, Venturebeat and ComScore in 2015, primarily 
on uS consumers; suggest that apps contribute to about 
80 percent of total time spent on mobile. With over 90 
percent subscribers accessing the Internet on mobile, 

41.  Detailed results for co-efficients and significance are provided in Appendix I. The models address the problem of endogeneity using instrumentation and are run under assumptions 
of homoskedasticity using robust standard errors. The values for Variance Inflation Factor (VIF) , reported in the appendix, testify the absence of multi-collinearity

42.  Detailed results for co-efficients and significance are provided in Appendix II. The models address the problem of endogeneity using instrumentation and are run under assumptions 
of homoskedasticity using robust standard errors. The values for Variance Inflation Factor (VIF) , reported in the appendix, testify the absence of multi-collinearity

43.  17% increase in Internet traffic in India is based on linear extrapolation for values between 2011 and 2015 made available by CISCO VNI data
44. This value is given by 0.17 (growth in Internet traffic)*0.33 (growth elasticity) *USD 1,873 billion (Nominal GDP in 2015)
45.  According to the same report, for the group of G-20 countries, internet contributed 5.3% of their collective GDP in 2016 “The Internet Economy in the G-20”, 2012, The Boston 

Consulting Group. Available at https://www.bcg.com/documents/file100409.pdf
46. Reference to World Bank classification of countries by income. Available at https://datahelpdesk.worldbank.org/knowledgebase/articles/906519
47. Qiang 2009
48. https://www.business.com/articles/mobile-apps-vs-mobile-web-do-you-have-to-choose/

India Global

Total Internet 
Traffic

Mobile 
Internet Traffic

Total Internet 
Traffic

Mobile 
Internet Traffic

Growth Elasticity 0.33 (6.83) 0.13(5.96) 0.13 (16.45) 0.07 (15.96)

 Table 3: Comparison of estimated growth elasticitiesStatistics for cross-country regression (Equations 1 and 2)

We split the India sample into developed and developing 
states using a threshold level of per capita income (average 
across 4 years of data) and find that the growth dividend for 
the developed category of states is higher. the possibility 
of Indian states not having reached critical mass values of 
Internet usage could be the reason why developed states 
show higher growth impacts. 

the magnitude of impact can be translated into in an absolute 
amount by multiplying the actual increase in total Internet 
and mobile Internet traffic with the elasticity estimate, and 
the gDP of the base year. for example, using the growth 
elasticity estimate of 0.33 for India, a 17% increase43 in total 
Internet traffic during the period 2015-2016, resulted in an 
absolute increase of USD 103.9 billion44 in gDP. this includes 
direct expenditure on the Internet as well as spillovers 
into the other sectors of the economy and accounted for 
about 5% of Nominal gDP in 2016. the estimate compares 
favorably with BCg’s estimate of 2012 that projected the 

india’s intErnEt traffic 
from non-pc dEVicEs was 

28% of total  
intErnEt traffic in 2015.

The numbers in parentheses are t-values
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India could fall in the same category. In a comparison 
of mobile and desktop, time spent on mobile Internet 
exceeds desktop Internet, by close to double in some 
countries49. though Internet use on mobile has increased 
dramatically in the last few years, according to Cisco 
data, it continues to contribute less than 10% to global 
Internet traffic50. this could also mean that users are 
viewing Internet content on a mobile device but using a 
fixed line connection. The proportion of mobile Internet 
traffic to total Internet traffic in India is much higher 
than the global average, estimated at 15.8% in 201551. 
However, traffic cannot be proportionately attributed to 
time spent. For example, video traffic, which contributed 
to more than 50% of total Internet traffic, is primarily 
consumed using fixed line Internet, even if viewed on a 
mobile device. from a CISCo estimate, India’s Internet 
traffic from non-PC devices was 28% of total Internet 
traffic in 201552. According to experts, 70% of mobile or 
non-PC traffic could be attributable to apps implying that 
apps contributed a minimum of USD 20.4 billion to India’s 
economy in the year 2015-1653. thus the absolute impact 
of apps on the Indian economy in 2015-16 is estimated in 
the range of uSD 20.4 to uSD 103.9, the latter an upper 
bound in case all internet traffic is assumed to be driven 
by apps. these estimates do not include non-internet 
based IP traffic generated by apps and to that extent may 
undervalue the contribution of apps to the economy. 

forecasts for 2020
We use our elasticity estimates to project the contribution 
of the Internet economy and apps in the future. According 
to CISCO VNI’s forecast for India, Internet traffic in India is 
likely to increase by close to 4.4 times between 2015 and 
2020. During this time, the distribution of traffic 
is also projected to move in favour of non-PC 
devices from 28 percent to 72 percent. As a whole 
the Internet economy will be worth uSD 537.4 
billion in 2020 of which uSD 270.9 billion is the 
estimated lower bound for the app economy54. 
the ten-fold increase in the contribution of the 
app economy from our 2016 estimate is driven by 
not only the increase in total Internet traffic but 
also the significant change in access using mobile 
devices. the forecast relies on the assumption 
that the Internet economy model of today will 
continue to be representative of the Internet 
economy in 2020. Any disruption in terms of 
technological breakthroughs or development 
of killer applications could render the model 
outdated and the current estimates inaccurate. 

In any case, we can be sure that the Internet economy will 
magnify to at least 15% by 2020, with apps contributing at a 
minimum half of the value. 

the growth impacts are better understood in conjunction 
with the case studies illustrated in the following section. 
these case studies help explain the mechanisms by which 
impact at the micro-level translates into growth at the 
macro level. It also helps to understand the sectoral 
configuration of the apps and their associated growth 
potential in India.

49. https://digiday.com/media/mobile-overtaking-desktops-around-world-5-charts/
50. CISCO VNI data 2015
51. Ibid
52. CISCO VNI Complete Forecast Highlights for India
53.  Using growth elasticity of 0.33 estimated above, 28% of traffic generated from non-PC devices deliver about USD 29.1 billion; 70% of this value is attributed to apps. 
54.  Between 2015 and 2020 GDP is forecast to increase by X% while Internet traffic is set to grow by 440 percent implying a cumulative increase of USD 2.7 trillion over the 5 year 

period in the internet economy. 72% of total Internet traffic is non-PC devices, of which we continue to assume 70% is through apps even in 2020.

in conclusion, our toP-line results are:

 10% incrEasE in global internet traffic, delivers on average a 1.3% 
increase in global GDP and a 10% increase in global mobile internet 
traffic, delivers on average a 0.7% increase in global GDP

 10% incrEasE in india’s total internet traffic, delivers on average 
a 3.3% increase in india’s GDP, and a 10% increase in india’s mobile 
internet traffic, delivers on average a 1.3% increase in india’s GDP

 17% incrEasE in india’s internet traffic during the period 2015-
2016, resulted in an absolute increase of usD 103.9 billion (rs. 6,926.5 
billion) in india’s GDP during the year. an equivalent increase in india’s 
mobile internet traffic during the period 2015-16, would result in an 
absolute increase of usD 41.4 billion (rs. 2759.9 billion) in india’s GDP 
during the year

 apps contriButEd a minimum of usD 20.4 billion (rs. 1357.6 
billion) in the year 2015-16 to india’s GDP

 thE intErnEt economy could contribute upto usD 537.4 billion 
to india’s GDP in 2020, of which a minimum of usD 270.9 billion 
(rs.18275.9 billion) could be attributed to apps 
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Internet has transformed the way we interact in the social, 
political and economic environments. With its increased 
penetration, especially in the multi-layered emerging market 
economies, it has led to a surge in entrepreneurial activity 
that generates economic value, besides also empowering civil 
society in several ways that impact daily lives. the driving force 
behind widespread internet adoption, in emerging markets 
like India has been the rise of affordable smartphones and 
tablets that have allowed for wider adoption of apps. Data 
from India show that entrepreneurship is synonymous with 
technology start-ups and app based solutions and services55. 
Apps have become a popular medium to reach out to target 
audiences for both businesses and social initiatives. It improves 
access, creates efficiencies and generates impacts that are 
simultaneously palpable and intangible. Case studies have 
served as a powerful tool of analysis in social science research, 
especially when the response to a research question cannot 
be fully captured by quantitative methods alone. for this study, 
it is essential to acknowledge the vastness and the intrinsic 
heterogeneity of the app ecosystem that engenders impacts 

3. Impact Illustration using Case Studies

55.  The Indian Institute of Technology is the fourth ranked educational institution in the world after Stanford, Harvard and University of California to churn out 13 Unicorn founders.

not always reflected in data, or translatable into a quantifiable 
estimate. this creates both a need and an opportunity to look 
beyond the absolute value created by the app economy. It 
is necessary to delve deeper into understanding these apps 
and the sectors they operate in - their underlying objectives, 
markets they seek to serve, factors that drive demand for their 
services, sections of society they impact, and the challenges 
that hinder their growth.

While most apps cater to the entire population, we have 
also selected a few that focus only on urban or only on rural 
users, and some others that are limited to a specific locality. 
In addition we have identified apps with special category 
users such as students, women and differently-abled. Apps 
are presented based on app-store definitions, although some 
categories have been aggregated for neater representation 
(figure 3). for example we have clubbed travel, Health 
and Lifestyle, News and Education and utility, finance and 
Navigation. the apps are mapped on a continuum of greater 
popularity from left to right.  A legend identifies user types and 
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also geographical reach. Apps that service the entire country 
do not have a separate geographical identifier. Our choice of 
apps skips the gaming category from our mini repository of 
cases, not by choice, but due to inability to gain access to 
an effective gaming app. However, the sixteen selected case 
studies are adequate to establish and reinforce the channels 
through which the socio-economic impacts are being created.

ling the market failure in 
containing the rise of spam 
calling by improved caller 
identification. It is an incon-
venience and inefficiency 
that remained unaddressed 
despite trAI’s Do Not Dis-
turb regulations. Another 
example is that of farMart, 
an agricultural equipment 
aggregator that has ad-
opted the shared economy 
model to optimize use of 
equipment. With a trend 
of declining land holdings 
and underused equipment, 
it is among the best avail-
able solutions for farmers 
to ensure maintenance and 

income from their investments in equipment. Apps have 
also helped the governments improve transparency and 
efficiency in its services by bringing citizen related informa-
tion and services online. Some of these efforts are at the 
state-level while others are integrated under the Digital 
India programme. 

through the case studies, we attempt to quantify the 
economic impact of apps, and where possible highlight 
the social impact. In case of relatively new apps with a 
small cohort of users we have not been able to quantify 
the economic impact. We do however contextualize and 
explain the potential of such apps. for example, apps 
such as Mooshak and Amber, do not provide immediate 
opportunities to measure employment or additional 
income generated, but are socially relevant in the objectives 
they have set out to achieve. Each of the 16 apps has been 
tabulated below (table 4) to illustrate functionality, impact 
and challenges to growth. the table allows for a quick 
reference to the scope and magnitude of impact created 
by different apps and also compares across app types. for 
details on each of the case studies, please refer to Appendix 
III of the report.

 Figure 3: Framework for Selection of Case Studies

Name of  
Application Problem Addressed Impact Challenges

Amber (the app 
operations have 
been suspended 
temporarily by the 
company due to 
reconsiderations 
in the business 
model )

•	 Lack of a well-functioning on-call 
ambulance service

•	 Lack of a protocol driven 
approach to medical 
emergencies in India.

•	 Integrated services, including co-ordina-
tion with hospital emergency rooms and 
record keeping of patient history allows 
for quick and seamless medical aid to 
patients in times of emergency. 

•	 Proxy feature allows a user to operate 
the app on behalf of anyone remotely. 
This is especially useful for the elderly, 
who are not very adept with technology, 
more so in case of emergencies

•	 Creating quality assurance 
requires better training of para-
medics in India Ambulances with 
high quality of services are hard 
to find 

•	 Re-establishing faith in the quality 
of ambulance services among 
urban users who do not trust 
existing citizen services. 

apps haVE also hElpEd 
thE goVErnmEnts improVE 
transparEncy and 
EfficiEncy in its sErVicEs.

Each selected app address a unique market need, either left 
unresolved by the market or being inimical to government 
intervention. for example, truecaller is successfully tack-

 Table 4: Description, Impact and Challenges for Selected Apps
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Buddy4Study •	 Huge information asymmetry 
in the market for scholarships. 
A large number of meritorious 
students are unaware of the 
available scholarships. Funds 
allocated for scholarships often 
go unrewarded because of poor 
response.

•	 Over 20000 students have received 
scholarships worth more than INR 24 
crores through the platform

•	 Has helped increase outreach of schol-
arship programmes by partnering with 
40 newspapers that carry this informa-
tion at minimal cost. This is in sharp 
contrast to the huge marketing budget 
of scholarship programs, often more 
than the value of the scholarship itself. 

•	 Scholarship Tracking System assures 
appropriate use of funds, bringing more 
transparency to the system.

•	 Helped students from underprivileged 
backgrounds (from smaller cities) 
secure scholarships and pursue higher 
education.

•	 Poor Internet connection in 
smaller cities limits the circulation 
of information on scholarships, 
especially among those who are 
likely to benefit more from them.

•	 Inability to collaborate with 
Government on a very large 
number of scholarships offered 
by various departments, leaving 
out a big chunk of the available 
scholarships in the market

BYJU’s •	 A need to improve the 
understanding of fundamental 
concepts among young students 
in their formative years, 
especially in smaller cities that 
do not provide quality education 
infrastructure.

•	 Most of BYJU’s students come from out-
side the top ten cities. The app enables 
students to track their learning curve. 

•	 Developing world class content in 
education by collaborating with child 
psychologists and graphic designers. 

•	 Parents’ perception that 
education tools on smartphones, 
especially at an early age, is not 
useful, and might in fact harm 
the child’s physical development. 

•	 The inability to price the service 
lower, impacts the uptake in 
smaller cities.

Chennai Flood map •	 Problems of navigating a city 
or locality in times of natural 
disasters or emergency. This web 
app helped people navigate 
through Chennai during the 
days of flooding and facilitated 
transportation of relief measures

•	 Over 1 million views in a two week pe-
riod and showed about 1515 inundated 
roads within 24 hours of its operations56.

•	 Its crowd-sourcing feature helped in 
gathering information about inundated 
areas across the city.

•	 Several NGOs were able to identify 
high-risk areas, coordinate relief supplies 
and deliver them to those in need.

•	 Uncertainty around the Geospa-
tial Information Regulation Bill, 
2016, which aims to license the 
production and restrict dissemi-
nation of geospatial data57.

•	 People not knowing how to use 
maps limits the scope of this app, 
as most of it is based on crowd-
sourced information. 

farMart •	 The market for renting farm 
machinery is unorganized. 
Farmers are often unable to find 
the required equipment, which 
affects their output58. 

•	  Farmers with under-utilized ma-
chinery are not able to monetise 
investments given their inability 
to identify farmers who need 
such machinery. 

•	 109 daily active users, 300-350 missed 
calls and 40-50 orders received per day. 

•	 Reduction in cost of renting equipment 
between 10%-20% in some villages.

•	 Planning in advance allows machinery 
bookings to be aggregated within a 
single location, optimizing logistics and 
reducing fuel costs.

•	 A formal framework enables farmers to 
opt out of informal borrowing at exorbi-
tant rates of interest. It offers users 15 
day loans at a 1% rate of interest.

•	 Sharing model generates a return of 
16%-17% for machinery suppliers.

•	 Poor internet connectivity impacts 
digital payments and GPS 
tracking of leased out equipment, 
especially tractors.

•	 Lack of digital options makes 
collection and handling of cash 
inefficient and costly.

56.  Pyne, S 2015, ‘This ingenious Chennai Map shows which areas are currently flooded #ChennaiRains’, Business Insider 2 December. Available from: http://www.businessinsider.in/
This-ingenious-Chennai-Map-shows-which-areasare-currently-flooded-ChennaiRains/articleshow/50008460.cms (12 June, 2017).

57.  Srivas, A 2017, ‘How the Controversial Geospatial Bill Snowballed – And Was Then Shoved Into Cold Storage’, The Wire 7 March. Available from: https://thewire.in/114584/
controversial-geospatial-bill-snowballed-shoved-cold-storage/ (12 June, 2017).

58.  Dias, C 2016, ‘farMart: The Rental Marketplace for Farm Equipment’, Networked India 15 July. Available from: http://www.networkedindia.com/2016/07/15/farmart-the-rental-
marketplace-for-farm-equipment/ (12 June, 2017).
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Inclov •	 The social taboo associated with 
dating and matchmaking among 
the differently abled. Most 
existing dating apps are either 
inaccessible, non-inclusive or do 
not have a high success rate for 
people with disabilities

•	 Over 3000 matches on the app so far. 
Some couples who met on the app, also 
eventually got married.

•	 20 meet ups in 10 cities under the 
Social Spaces initiative, encouraging the 
disabled to step out of home.

•	 They have also facilitated accessibility to 
physical spaces such as Kara Café and 
promoted inclusive yoga in partnership 
with Zorba.

•	 Helped in employment generation of 
the disabled by partnering with large 
employers such as Lemon Tree Hotels.

•	 Poor response of female users 
who are more affected by social 
pressures. The ratio of male 
to female users on the app is 
terribly skewed in favour of men 
(80:20).

•	 The current version does not 
support local language features.

Make my Trip •	 To address the lack of familiarity 
and distrust among Indian users, 
especially from smaller cities 
while booking tickets online 

•	 In 2016, online bookings accounted 
for $13 billion in a $47 billion market, 
driven by apps that allow flexibility to 
make bookings on-the-go as well as 
make spontaneous travel plans. 

•	 Number of transactions made by app 
users is twice that of non-app users.

•	 145% rise in domestic hotel transactions 
along with a 59% increase in 
international hotel bookings in 2016.

•	 It is driving the Middle India agenda by 
building reach and penetration beyond 
metro towns

•	 Facility of Assured Hotels’ using which 
hotels, cabs, buses etc are categorized 
and certified to address customer’s 
concern on quality and simultaneously 
provide opportunity for smaller busi-
nesses to grow

•	 Existence of fundamental trust 
deficit, inherent in the Indian 
traveler’s psyche.

•	 The lack of Information and 
booking options in vernacular 
languages.

•	 Poor infrastructure, especially 
mobile Internet access, since 
apps are driving growth of the 
online travel industry59.

Mooshak •	 Absence of social media plat-
forms that exclusively promote 
exchange in local languages60.

•	 It is a portal that appeals more to users 
in tier-2 and tier-3 cities as compared to 
the ultra-urban social media apps. For 
many users, Mooshak serves as their 
first social media experience.

•	 Users are dominated by students and 
retired professionals/ businessmen over 
the age of 65 years, which is in contrast 
to other popular networks like Facebook 
and Twitter that are dominated by young 
adults and the middle-aged.

•	  Facilitating the creation of a more 
language inclusive internet ecosystem.

•	 Current design of the app, does 
not allow smooth functioning on 
slower networks like 2G 

•	 The need to change social 
perceptions surrounding use 
of vernacular languages when 
communicating in English is 
perceived as more fashionable 

59. India’s Internet Opportunity, 2013. Available from: http://www.mckinsey.com/industries/high-tech/our-insights/indias-internet-opportunity (12 June, 2017).
60.  Gupta, K 2016, ‘Importance of local language in Indian context and social media’, Thinking Aloud 13 April. Available from: http://www.thinkingaloud.

in/home/importance-of-local-language-in-indian-context-and-social-media (12 June, 2017).
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MP Mobile •	 Absence of an integrated 
platform for government services 
that increase inconvenience 
and costs for citizens who 
make multiple trips to different 
government offices. 

•	 The massive misutilisation of 
government manpower to deliver 
government services 

•	 Massive improvement in access to 
information. MP Mobile has integrated 
services from 12 government 
departments, all under a single platform.

•	 Over 59000 citizens benefited from 
access to board exam results and over 
200000 students took online counseling 
for engineering on MP Mobile. 1361 
citizens have benefited from the online 
electricity bill payment system.

•	 Leveraged the CSC model to boost 
entrepreneurship in the state.

•	 Apps enable better penetration in rural 
areas, as mobile phones are far more 
ubiquitous than computers.

•	 General lack of awareness 
among citizens about 
e-governance apps and 
other digital initiatives of the 
government creates a demand 
side problem 

•	 Lack of language options hinders 
access in rural areas. 

Netflix •	 The inability to produce an 
on-demand platform under the 
classical cable TV system; an 
affordable and personalized 
experience that also seeks to 
curb piracy in distribution of 
content

•	 Reduction in piracy in countries where 
Netflix started operations. Download 
of torrent websites declined by 
approximately 30%.

•	 Through their ‘Open Connect Program’, 
Netflix invests in its own Content 
Delivery Network (CDN) which 
enhances user experience

•	 Providing worldwide exposure to 
national talent (examples – Vir Das and 
Aditi Mittal). 

•	 Aims to strike a balance between local 
and mainstream content, star-driven 
and independent films.

•	 Lack of fast networks – an 
inadequacy in most emerging 
markets. High data costs 
and caps on data affect their 
business.

•	 Consumers face technical issues 
while paying the subscription 
fees online because of patchy 
infrastructure. 

Paytm •	 Lack of digitization in payment 
processing and the hassle of 
making payments using the 
credit/debit card in case of non-
cash transactions.

•	 Paytm has scaled to over 220 Million 
registered users61 .

•	 Mom-and-Pop stores that cannot afford 
to accept card payments due to high 
costs of purchasing machines and as-
sociated items can easily accept online 
payments via Paytm. This was especially 
true for protecting sales of kirana stores 
in the post-demonetisation period.

•	 Reduces cost of carrying cash and 
increases convenience of transacting 
and even transferring money.

•	 While use of smartphones has 
increased, internet penetration 
remains low.

•	 Lack of financial literacy and 
reluctance to adapt to new 
technologies62.

•	 Concerns have been raised 
regarding data security pertaining 
to the mobile number based 
money transfer system.

Practo •	 Information asymmetry in the 
health care industry, especially 
related to quality of doctors in 
different localities. 

•	 Nearly 200,000 registered doctors on 
its database. 

•	 Nearly 25% of its traffic is from tier-2 
and tier-3 cities illustrating improved 
access to medical facilities in smaller 
towns.

•	 The feedback and rating system 
has created more transparency in 
identification of doctors and the follow 
on consultations 

•	 The online consultation feature enables 
doctors to see more patients in a day, 
and also enabled patients to consult 
doctors with ease for minor ailments. 
Increasing the efficiency of health care 
services in a country that suffers from 
limited health care facilities

•	 The verification of doctors and 
their qualifications can be tedious 
and often tricky

•	 Lack of clarity on government 
policy related e-prescriptions, and 
telemedicine limits the growth 
of some of their businesses, 
especially e-pharmacy.

61.  https://paytm.com/about-us/ (July 3, 2017)
62. article-digital-payment-firms-cash-in-on-demonetisation-but-can-it-last-1631471 (July 3, 2017).
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•	 The app has promoted Medical Tourism 
in an unprecedented way, with citizens 
of other countries using Practo to book 
appointments with Indian doctors.

Truecaller •	 The inconvenience associated 
with not knowing the identity 
of callers and answering 
unwanted calls.

•	 More than 450 million spam calls have 
been identified in India. About 70% of 
spam calls are captured by Truecaller’s 
automatic spam filter63. There are 
country based spammer lists that are 
regularly updated64.

•	 Truecaller Priority has benefited over 
20 companies by ensuring frictionless 
communication with their e-commerce 
customers.

•	 Provision for improving women’s safety 
as it helps identify and block unwanted 
callers.

•	 Data privacy became a major 
concern after the app was 
hacked in 201365. 

•	 Voice over IP and integration of 
technology might warrant fresh 
investments from Truecaller to 
upgrade its caller identification 
system which currently runs on 
a network that dominated by 
traditional voice calling.

UMANG (in its 
beta-testing phase)

•	 Lack of a unified platform using 
which citizens can access all 
services provided by different 
government departments

•	 The app has had 10000 downloads. It 
provides 18 services presently and aims 
to provide 200 services by December 
2019.

•	 Mitigates the information asymmetry 
regarding government services in tier-2 
and tier-3 cities, semi-urban and rural 
areas, where people may not be aware 
of these services.

•	 By providing their services through 
UMANG, departments will no longer 
have to undertake tendering processes 
for individual applications and will be 
integrated with Aadhar, DigiLocker, Pay-
ment Gateways and RAS at no cost.

•	 Low rate of Internet penetration 
may act as an impediment in the 
wide adoption of the app. 

•	 Since the app is an integrator of 
services, there is a risk that the 
size of the app may become too 
large to function smoothly.

Urban Clap •	 The demand supply mismatch in 
provision of utility services such 
as beauty, plumbing, electrical 
repairing, etc in urban areas, 
especially in case of families that 
move to a new city or a new 
locality within the same city

•	 Partnership with 65000 professionals 
across 8 cities and served over 1.5  
million customers in the last two years.

•	 There are 800 empanelled beauticians 
across 8 cities. There has been a 2-4 
fold increase in their earnings as 
beauticians retain 80% of their earnings 
unlike the 20% they retained while 
working at beauty parlours. 

•	 Standardization in pricing and service 
experience enabled by training that 
provides quality assurance

•	 Facilitated the elimination of middlemen, 
helped professionals market their skills 
and created a network of micro-entre-
preneurs.

•	 The inability to verify background 
of all service providers who 
register on the app in which case 
the liability of poor service falls 
on Urban Clap

•	 The mindset of consumers 
on reliability of portals like 
Urbanclap to train and empanel 
quality service providers 

Wynk •	 The need to spur growth in 
digital distribution of music and 
simultaneously curb music piracy 
that has proliferated the industry 

•	 According to Wynk, Piracy in music has 
been curbed by 30%-35%. 

•	 The number of songs played online rose 
from 40,000 to 4 Million from 2014 to 
2015 and 20% of this growth can be 
attributed to Wynk. 

•	 About 75%-80% of Wynk’s users belong 
to the non-English speaking, semi-liter-
ate category.

•	 No legal framework for 
distribution of content on an 
online platform 

•	 Monetisation is a challenge as 
users are not willing to pay a fee 
for access 

•	 Limited collection of regional 
music, as urban users dominate 
the current mix and have a 
preference for Bollywood music

63.  https://blog.truecaller.com/2016/05/18/trueinsights-new-spam-filters-from-us-less-spam-for-you/ (12 June, 2017).
64. https://blog.truecaller.com/2017/02/22/truecaller-spam-call-research/ (12 June, 2017).
65.  D’Monte, L 2014, ‘Truecaller’s biggest challenge lies in scaling up hiring: CEO Alan Mamedi’, Livemint 7 April. Available from: http://www.livemint.com/Companies/

TkgFNLe6saq403IzHX788I/Truecallers-biggest-challenge-lies-in-scaling-up-hiring-CE.html (12 June, 2017).
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the case studies provide evidence of technology led 
remedy to a problem where previous attempts whether 
by the market or the government were inadequate or 
even ineffective. Not all apps are successful, but the ones 
that are, show an improvement in quality and efficiency of 
an existing market-based and/or government service. for 
example, Amber provides an integrated medical emergency 
response platform that includes existing citizen services 
(helpline numbers 102 and 108). the impacts from app-
based services are manifold - users find means of livelihood, 
higher income, improved standard of living and access to 
quality services at lower costs especially in sectors such as 
health and education, which are fraught with information 
asymmetries. Buddy4Study and Practo are illustrative 
examples of how apps are assimilating and organizing 
information for better consumer access. Moreover, some 
apps lower cost of data collection by facilitating crowd-
sourced information. In the case of Chennai flood Maps, 
crowd sourced information from the network of users 
created an invaluable resource that helped immensely in 
a situation of emergency and natural disaster. Delivery of 
government services has also become efficient through 
e-governance apps. Many states are providing an integrated 
platform for delivery of services online; we cover just one, 
MP Mobile, of the many examples in our study. the broad 
socio-economic impacts captured by the case studies are 
summarized below- notable is the fact that one single app 
can deliver multiple impacts across economic and social 
dimensions. 

   potential for increased income: Urbanclap – Income 
for service providers within some categories increased 
by upto 4 times, farMart – Income for equipment owners 
increased with the use of the platform that brought 
demand to farmers with underutilized machinery

   access to information and reduced asymmetry: 
Practo- Created a fresh database of verified doctors based 
on specialization and patient feedback, Buddy4Study- 
Created a database of scholarships programme, Umang- 
Integration of all e-government services that minimizes 
cost and time invested by citizens on government 
services

   impact on the social perception and self-image of 
the differently-abled: Inclov - facilitated matchmaking 
for the differently-abled and transformed physical spaces 
into accessible areas for the differently-abled

   Job creation: Inclov - Partnered with hotels to create 
employment for the differently-abled, Direct employment 
by each of these apps including PayTM and MMT which 
work with a team of over 1000 employees each

  �Efficiency�in�Service�Delivery�(One�stop�shop�for�
multiple�services): MP mobile and Umang - Integrated 
multiple government services under a single platform

  �Providing� smaller� businesses/� individuals� a�
platform� to� market� their� product/� service:�

many statEs arE proViding 

an intEgratEd 
platform for dEliVEry 
of sErVicEs onlinE.
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MMT - Certification program enabled budget hotels  
to generate business through the MMt platform, 
Netflix - Encouraging local media productions and 
promotion of local artistes (such as Vir Das) to an 
international audience

   Encouraging disintermediation and lowering 
cost to buyers and sellers: Urban Clap - Eliminated 
the role of intermediaries by creating its own network 
of micro-entrepreneurs. farMart - Platform enabled 
demand - supply match lowered cost of equipment 
leasing by upto 20%

  �Popularising� use� of� vernacular� languages:�
Mooshak - Changing social perceptions on the use of 
local languages within a society where use of English is 
more fashionable

   Enabling women safety: Truecaller – Caller 
identification has helped women manage and block calls 
from unwanted numbers/ people

Besides the case studies covered in this report, there is a 
host of other evidence, not all anecdotal that illustrates 
how apps improve access to services, especially in tier 2 and 
tier 3 cities, which function on limited internet resources 
compared to metropolitan cities. for apps to thrive, it is 
necessary that we address the many challenges that might 
limit their growth in the future. the policy challenges exist 
both on the demand and supply sides. on the supply side, 
most apps are affected by the limited availability of network 
infrastructure or Internet connectivity in the areas they opt 
to serve. Some app companies highlighted that the recent 
decline in data prices, fuelled by Jio have encouraged app 

data priVacy  
is anothEr concErn 
among app usErs.

downloads and app usage. government initiatives such as 
the National optical fibre Network (Bharat Net) must 
therefore be implemented speedily. Moreover, app design 
must be improved to operate in light versions that function 
even where network connectivity is weak and on lower 
cost smartphones. Demand side challenges are largely 
associated with availability of content in regional languages. 
With a huge non-English speaking user base, even for 
e-governance apps such as MP Mobile, the dominance of 
English is restricting the use of apps in semi-urban and rural 
areas. Data privacy is another concern among app users. 
to the extent possible, app development and app design 
must address this rising need especially in case of digital 
payment apps. At Mapbox, worry surrounds the geospatial 
Information regulation Bill, 2016 that could potentially 
limit the use of crowd-sourced data in citizen mapping. As 
apps become core to many businesses, sectoral policies 
must also align themselves to allow smooth functioning 
and integration of apps into the economy. the rest will 
of course be tackled through appropriate regulation and 
enforcement. the policy discussion in the next section 
reiterates the need for some of these changes.
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Apps are at the heart of the smart phone revolution that 
is fuelling the vision of Digital India. this implies not only a 
huge consumption market, but also significant scope for a 
developer market in India. According to App Annie’s report 
for 2016, emerging markets like India and Indonesia still 
continue to see exponential growth in app downloads while 
mature markets have shifted focus from download growth 
to usage and revenue growth. As per this understanding, 
India is clearly a fertile ground for the further growth of the 
app economy, especially considering there is still significant 
scope for increase in India’s smart phone penetration. 

the macro-economic estimations suggest that a 10% 
increase in global Internet traffic, delivers on average a 1.3% 
increase in global gDP and a 10% increase in global mobile 
Internet traffic, delivers on average a 0.7% increase in global 
gDP. Corresponding estimates for India show that a 10% 
increase in India’s total Internet traffic, delivers on average 
a 3.3% increase in India’s gDP, and a 10% increase in India’s 
mobile Internet traffic, delivers on average a 1.3% increase 
in India’s gDP. 

In absolute numbers, a 17% increase in India’s Internet traffic 
during the period 2015-2016, resulted in an increase of uSD 
103.9 billion (rs. 6926.5 billion) in India’s gDP during the 
year. An equivalent increase in India’s mobile internet traffic 
during the period 2015-16, would result in an absolute 
increase of uSD 41.4 billion (rs.2759.9 billion) in India’s 
gDP during the year. using estimates on device related 
traffic, apps contributed a minimum of USD 20.4 billion (Rs. 
1357.6 billion) in the year 2015-16 to India’s gDP. using 

4. In lieu of a Conclusion 

the same elasticity estimates, the app economy in India 
could potentially contribute a minimum of 270.9 billion  
(rs. 18275.9 billion) to India’s gDP in 2020. 

the estimates must be seen in light of data gaps. In the 
absence of state-wise data on Internet traffic, we have used 
the number of Internet and mobile subscribers per state to 
distribute traffic data. Availability of actual state level usage 
data will of course be the best time to revisit the estimates 
in this study. Until then we feel this study provides the first 
carefully crafted measure of the impact of Internet, including 
app-based usage on gDP. 

the macroeconomic estimations only a part of the impact 
story of apps. the case studies featured in this report also 
analyze and trace mechanisms through which impacts are 
generated and translated into overall growth and social 
development. Apps across sectors reflect the wide range 
of such impacts on income and employment and on 
standard of living. In addition, they help address information 
asymmetries, enable disintermediation, battle age-old social 
perceptions and in general create hope for a prosperous 
and safe future. Needless to say, apps have the potential to 

become synonymous with daily life, though 
their growth is not without risks of abuse 
and exploitation. Improved privacy and data 
protection by app companies will provide 
users the much-desired comfort in sharing 
their personal details, especially on digital 
payments apps. 

Besides the case studies covered in this 
report, there is a host of other evidence, 
not all anecdotal that illustrates how apps 
improve access to services, especially in 
tier 2 and tier 3 cities, which function on 
limited internet resources compared to 
metropolitan cities. for example, a recent 
study by Zinnov on online resellers, 
estimated 2 million homemakers across the 
country to generate $9 billion gross sales 
by reselling apparels and lifestyle products66. 

thErE is an app for that.

66. https://inc42.com/buzz/homemaker-resellers-zinnov-ecommerce/
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It is a foregone conclusion that apps have facilitated 
the creation of new business models. At the same time 
increasing demand for apps has also created a new focus 
on data in the telecom sector. Most recently, the launch 
of Reliance Jio has significantly driven down data prices, 
encouraging the use of data and thereby app based services. 
the emergence of new models of business that supplant 
or extend traditional businesses that operate in physical 
spaces and require physical movement of goods and 
services obliges a fresh look at the oversight framework. 
the emergence of digital media and e-pharmacies to name 
just two fall outside the regulations within which each 
of these sectors currently operate. Services delivered 
through the digital platform sometimes constrained by 
the absence of clarity on regulations. As apps become 
core to many businesses, sectoral policies must also align 
themselves to allow smooth functioning and integration 
of apps into the economy.

the magnitude and extent of impact that apps generate 
requires governments to favour policy that creates an 
enabling environment for growth and innovation in the 
sector. the rapid proliferation of apps and the disruption 
to traditional businesses have prompted many policy 
debates. these debates are not limited to challenges that 
face a displaced incumbent, but how apps that gain enough 
traction run the risk of compromising consumer rights such 
as privacy, national security and environmental protection. 

In the app ecosystem, the first stage of policy debates begins 
with a form of self-regulation, where platforms prescribe 

guidelines for app developers. for example both Apple’s App 
Store and google’s Play Store, review all apps that wish to 
be on their platform, and developers have to comply with 
certain guidelines that are prescribed. failure to meet these 
standards can result in the app being rejected or taken down. 
the categories of App Store guidelines prescribed by Apple’s 
App Store67 and google’s Play Store68 are provided in table 5.

Each of these categories enumerates standards and rules 
that developers have to comply with for their apps to be 
accepted. It may be noted that while the classifications 
seem to differ, some categories of guidelines are nested 
under broader titles. for example, Apple’s App Store legal 
guidelines address both privacy and intellectual property 
whereas these are under separate categories in google’s 
Play Store guidelines. the importance of these guidelines 
can be seen from the recent furor surrounding uber’s 
violation of Apple’s App Store policy that almost resulted 
in the app being taken down from the store69. Similarly 
google’s Play Store also revised its user Data Policy that 
required all app developers to provide a valid privacy policy 
if and when their apps requested for sensitive user data70.

Beyond self-regulation is regulation by government fiat. 
Apps too have stirred policy debates involving regulation 
of over-the-top (ott) services, which broadly refer 
to services that are delivered using existing Internet 
infrastructure and connectivity provided by a third party. 
Although this study is focused primarily on estimating 
the economic impact of apps, the regulatory environment 
in which apps operate and create the much-celebrated 
impacts is a critical input for the outcome documented 
in this report. Accordingly, it calls for an independent 
and explicit assessment that takes in account global 
experience, the innovation character of apps and an 
analysis of the instruments, both formal and informal, that 
could be used for regulation. In India, both the telecom 
regulatory Authority of India (trAI) and the Department 
of telecommunications (Dot) have touched upon this 
discussion in two separate processes71,72. the discourse 
on policies towards otts and apps is far from settled. 
However, it may be considered that in the case of new 
generation Internet based application services that have 
significant socio-economic impact, it would be premature 
to pass hard rules. Careful and planned approaches to soft 
law could be considered to start with.

In this context it is important to keep in mind some 
considerations while deliberating the app economy and 
ways to support its growth. 

67. https://developer.apple.com/app-store/review/guidelines/
68. https://play.google.com/about/developer-content-policy/
69.  ISAAC, M. (2017) “When Uber was nearly kicked out of Apple’s App Store” The Economic Times, http://economictimes.indiatimes.com/small-biz/startups/when-uber-was-nearly-

kicked-out-of-apples-app-store/articleshow/58335159.cms . See Also https://techcrunch.com/2017/04/23/uber-responds-to-report-that-it-tracked-users-who-deleted-its-app/ 
70.  Clark B (2017) Millions of apps could soon be purged from Google Play Store, available at https://thenextweb.com/google/2017/02/08/millions-apps-soon-purged-google-play-

store/#.tnw_wJcHEj0Z 
71. https://www.mygov.in/sites/default/files/master_image/Net_Neutrality_Committee_report.pdf
72. TRAI (2015), Consultation Paper on Regulatory Framework for Over-the-top services

Apple App Store Google Play Store

•	 Safety

•	 Performance

•	 Business

•	 Design

•	 Legal

•	 Restricted Content

•	 Intellectual Property

•	 Deception & Spam

•	 Privacy and Security

•	 Monetization and Ads

•	 Store Listing and Promotion

•	 Families and Children’s Online 
Privacy Protection Act 

•	 Enforcement

 Table 5: Categories of App Store guidelines

Source: Compiled by Authors from guidelines listed on the Apple App Store and Google Play Store  
(Refer footnote 67 and 68)
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first, the idea of blanket regulations on otts and apps would 
be a regulatory nightmare given the wide range of sectors 
that apps and otts impact. Consequently, such regulations 
would create a compliance burden and form barriers to 
entry, affecting market efficiency and competition. It is also 
important to note that depending on the function and 
nature of the app, other regulations may be applicable as 
well, that increase the regulatory web within which apps 

consumer interest. In a dynamic 
sector such as this, it is 
important to invest in studying 
technology-enabled changes and 
their implications on the market, 
before attempting to regulate 
it. further, regulation must be 
careful not to merely protect 
a status quo; it should facilitate 
growth, promote innovation and 
improve market efficiency. 

third, recognizing that the 
app economy and government 
initiatives in India have a 
symbiotic relationship and 
leveraging this opportunity 
to fuel growth. for example, 
government promotion of digital 
payments and development 
of supporting infrastructure 
has immensely helped the app 
economy. this is not restricted 

to payments and fin-tech apps, but the scope for other apps 
to use such platforms and conduct business. In february 2017, 
the government’s BHIM platform was already supporting 
1.94 million transactions worth rs. 631 crore per month73. 
E-commerce companies, especially, have benefitted from 
clarity in regulations regarding digital payments. Moreover, 
e-governance apps have created a platform for better 
outreach to citizens and improved government–citizen 
engagement. State It cells are championing this initiative of 
bringing government services on to integrated It platforms74. 

the ability of an app to provide localized solutions to 
market needs, in an accessible fashion, reducing search and 
transaction costs for a consumer, makes it desirable as a 
driver of growth and development in the economy. the 
benefits and impacts of the app economy are extensively 
discussed, and now reiterated by the findings in this study, all 
that is left to be done is nurture growth in fertile markets of 
the app economy in India.

recommendations
1. address lack of digital infrastructure: the growth 

of the app economy as highlighted in most case studies is 
constrained by the lack of digital infrastructure especially 
in semi-urban and rural areas. It is necessary for the 
government to fast track progress of Bharat Net and 
create a digital backbone that the country necessarily 
needs for the app economy to thrive in.

2. Invest�in�India’s�e-governance�app�ecosystem: India 
is heavily invested in its vision of Digital India, and the 
numerous welfare measures that rely on convenient and 
affordable access to technology enabled services. India 

thE goVErnmEnt’s Bhim 
platform was  
alrEady supporting  
1.94 million transactions  
worth rs. 631 crorE  
pEr month.

73. https://www.linkedin.com/pulse/statistics-digital-india-bhim-dont-lie-bishnu-das
74. Refer case study on MP Mobile

would be required to operate. for example, provisions of 
the Information technology Act, 2000 and It (Amendment) 
Act, 2008 are applicable to certain apps; regulations by rBI 
on digital payments are applicable to fin-tech apps, etc. 

Second, sector specific regulators have to carefully examine 
the changes brought about by use of technology through 
apps. understanding these changes contributes towards 
understanding the changes in market structures. the ideal 
balance sought would be between promoting innovation, 
fostering competition, securing investments and protecting 
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must invest in the e-governance app ecosystem, a huge 
network within the app economy that has the potential 
to provide the necessary big-push to this sector.

3.� Encourage� development� of� vernacular� content:�
the use of several apps in India is limited by the absence 
of content in regional languages. India’s huge non-English 
speaking community is yet to discover the magic of the 
Internet in the absence of enough vernacular content. 
Even e-governance apps are predominantly available only 
in English.

4. use the start-up india program to accelerate 
growth in the sector: the status report of the Start-up 
India Program shows spectacular success in the last year. 
It is a great platform to incubate app-based ideas and train 
entrepreneurs for successful businesses in the future.

5.� Up-skilling�of�app�developers: Several apps highlighted 
the need for light and efficient versions of their app to 
function well on poor quality network, as is often the case 
with several locations in India. feedback from industry 
suggests the need for high-quality app developers who 
trouble shoot efficiently and also enhance user interface of 
such apps. government or private sector enabled training, 
perhaps under the Skill India program or independently 
will help contribute towards the growth of this sector.

6.� Promote� government� and� private� sector�
collaboration: from the case studies we know that 
apps developed by the private sector have helped 
address market needs, despite government intervention. 
Some successful examples are truecaller and farMart. 
Some of these apps could work better with improved 
government support. Amber and Buddy4Study are 
examples where promoters have expressed interest in 
collaborating with the government to increase outreach 
and impact of their apps. 

7. strengthen cyber-security infrastructure: the 
rising instances of security breaches and cyber attacks 
have raised an alarm on the counterproductive impacts 
of the growing app economy. Several apps collect private 
individual data, which must be well protected to minimize 
economic loss in instances of cyber attacks. Building a 
secure infrastructure will also address the trust deficit 
hindering widespread adoption within certain app 
categories, especially those related to digital payments. 

sEVEral apps collEct priVatE indiVidual data, 
which must BE wEll protEctEd to minimizE 
Economic loss in instancEs of cyBEr attacks.

8. change perceptions and Build awareness among 
consumers: the use of apps is driven by a massive 
transformation in lifestyle and patterns of consumption. In 
order for app promoters to build a significant user base, 
it is important to demonstrate the impact from use of 
such apps. Very often poor services, security breaches, etc, 
creates a trust deficit that discourages users from going 
back to the app. In many cases this could be on account 
of users not using their apps well or not being aware 
of provisions for quality check, data protection, etc. It is 
important for the government and the private sector to 
jointly develop an awareness and communication program 
to help consumers use their apps better, perhaps safely. 

9. disentangle regulatory needs: There is significant 
conflation and bundling of regulatory debates surrounding 
apps. these may range from net neutrality to national 
security. It is important to untangle matted regulatory 
approaches to apps and the app economy to be able to 
clearly understand the market structures, technology, and 
regulatory needs.

Also, the case studies provide examples from healthcare, 
media distribution and geo-spatial mapping, where the 
lack of regulatory clarity related to the use of technology 
in delivery of some services hinder investment and 
growth of an app. It is important to address these 
concerns, for growth to pick up, as has been in the case 
of digital payment apps after clarity provided by rBI on 
specific regulations.

10.� Develop� a� systematic� approach� to� regulations: 
given the disruptive changes, and highly dynamic nature 
of the app ecosystem, it is important to review and 
understand regulations governing legacy services and also 
those that impact apps. Having bottom-up consultations 
with all stakeholders (an existing practice in the sector) 
enables well-informed understanding of the market, its 
structures and the opportunities and challenges therein. 
It is also important within dynamic ecosystems, to 
allow for a flexible regulatory approach that can adapt 
to function-based evolution. the discussion on informal 
tools in the policy section is worth experimenting with. 
the most crucial, however is to minimise regulatory 
burden on businesses and maintain a light-touch rule-by-
rule approach.
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Model 1 Model 2

K/L .04 (1.07) .04 (0.97)

mobile traffic  0.07 (15.96)

internet traffic 0.13 (16.45)  

Constant 28.798 (63.43) 29.67 (72.12)

(Numbers in parentheses are t-statistics, denoting significance of 
over 95% for each variable)

Fixed effects Yes Yes

R-squared 0.999 0.999

Number of observation 115 115

VIF 3.44 7.36

Heteroskedasticity No No

Appendix I: Regression Results for cross-country models

Appendix III: Detailed Illustration of Case Studies

Appendix

Appendix II: Regression Results for India models
 Model 1 Model 2

K/L .63 (5.64) .64 (5.87)

mobile traffic  .13 (5.96)

internet traffic 0.33 (6.83)  

Constant 17.62 (67.48) 17.53 (171.01)

(Numbers in parentheses are t-statistics, denoting significance of 
over 95% for each variable)

Fixed effects yes  
(State dummies)

yes  
(State dummies)

R-squared 0.999 0.999

Number of observation 76 76

VIF 3.19 2.08

Heteroskedasticity No No

75.   Special Correspondent 2017, ‘Health spending to be 2.5% of GDP’, The Hindu, 17 March. Available from: http://www.thehindu.com/news/national/centre-cleared-the-long-
awaited-national-health-policy-2017/article17487845.ece 

76.  Subramanian, N 2016, ‘Soon, Uber-like app to bring emergency care to your phone’, Business Standard, 5 March. Available from: http://www.business-standard.com/article/
companies/soon-uber-like-app-to-bring-emergency-care-to-your-phone-116030500726_1.html 

are some basic areas where there is still much to be 
done, ambulance services being one of those.

2. addressing the market need: India does not 
have a functional on-call ambulance line. the primary 
market need being addressed by Amber is the lack of 
a protocol driven approach in India to address medical 
emergencies. Amber’s objective is to provide swift and 
efficient emergency care within the first 90 minutes 
of any medical trauma. this is known as the ‘golden 
hour’ during which providing effective treatment might 
help prevent irreversible damage and optimize survival 
chances of the patient76. Most people in India rush to 
hospitals without an ambulance, thus denying patients 
the care crucial during the ‘golden hour’. the founders, 
with the help of existing technology sought to bring 
to people a service that integrated both the hospital 
emergency and ambulance services.

3. Business model:

a.  Functionality: The Amber app was first launched 
in 2016. though not presently functional owing 
to strategic developments in their business, they 
had integrated a multitude of features. the app 
allows the user to share her/his geo-location 
and medical records with the responder, on a 
single cloud platform. family members are also 
pre-alerted. users get a call back from their 
chosen hospital and doctors or para-medical staff 
can speak to either the patient or the person 
accompanying the patient.

b.  Revenue: though, Amber does not charge users 
in emergency cases, there is an annual subscription 
model in place, where users have to sign up for 
a year by paying an annual subscription fee to 
access the services. they also charge hospitals 
for offering fleet management services, which is 
their secondary source of revenue. Apart from 
this, they also offer services such as ordering and 
delivery of medicines.

c.  Growth: the app, when it was functional had a B2C 
model in place. Amber is trying to refine it further 
and the app operations have been put on hold 
in order to explore partnerships with insurance 
companies. the app is live with hospitals like Apollo 
Hospitals, Max Hospitals, AIIMS (both trauma 
centre and main hospital), Paras Hospitals etc. It 

i. amBEr 
1. Background: Health infrastructure is a major 

indicator of the state of public welfare. In India, health 
indicators are gradually improving, with a rise in average 
life expectancy by four years, from 64.4 years in 2005 
to 68.3 years in 2015. the government has also cleared 
the National Health Policy 2017, which promises to 
increase public health spending to 2.5% of gDP in a 
time-bound manner. It also promises healthcare services 
to all Indian citizens, particularly the underprivileged75. 
Initiatives from both private and public sectors have 
helped in achieving positive outcomes, however, there 
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77.  IANS 2016, ‘UNESCO: 47 million youth in India drop out of school by 10th standard’, Firstpost, 17 August. Available at: http://www.firstpost.com/india/unesco-47-million-
youth-in-india-drop-out-of-school-by-10th-standard-2961334.html 

is however, not live with hospitals in South India. 
their objective is to keep the primary functions 
and features the same, but routing it via insurance 
companies. Due to the better connectivity of 
insurance companies with hospitals, it would help 
Amber create a better distribution model.

4. impact:

5. challenges: the major challenge to Amber and to the 
medical emergency market as a whole, lies in the fact 
that not enough resources are spent on delivering quality 
emergency services. In a comparison to cities like New 
York City in the united States, where ambulances are 
strategically located in places that are more vulnerable, 
such services in Indian cities are grossly inadequate. In 
countries like the uS and uK, para-medical staff is trained 
enough to handle emergency cases. this is however, not 
the case for India where there is a lack of quality training 
for para-medics and they cannot administer cases without 
doctors. there is a problem of availability of ambulances 
with high quality of services. It is difficult to trust local 
people owning ambulances as there is no guarantee for 
the services offered. Another crucial aspect is addressing 
the trust deficit of the collective mindset. People would 
much rather drive to a hospital themselves than rely 
or wait for an ambulance. Especially with technology 
intervention in this space being a fairly new initiative, 
gaining people’s trust and recording a considerable 
uptake will happen only in due course of time.

ii. Buddy4study 
1. Background: Every year in India, educational 

scholarships worth more than INr 16000 crores are 
made available for various underprivileged sections of 
society like Scheduled Castes, Scheduled tribes and 
other Backward Classes. Scholarships have also been 
instituted for funding education for girl children, such 
as ‘Pragati’ which is a government of India initiative to 
encourage and support girl children to pursue technical 
education. However, a large number of meritorious 
students still drop out of school, especially in the last 
mile. According to a report by Montreal based uNESCo 
Institute for Statistics and global Education Monitoring, 
India has 47 million youth of secondary and higher 
secondary school-going age dropping out of school77.

2. addressing the market need: Despite the 
availability of a large number of scholarships, instituted 
both by governmental and non-governmental bodies, 
millions of meritorious students, especially those 
belonging to poor socio-economic backgrounds, lose 
out on opportunities to pursue higher and even basic 
education owing not only to financial constraints, 
but also due to lack of information about availability 
of scholarships. Most of these scholarships remain 
undisbursed due to lack of applicants. therefore, the 
market need that Buddy4Study seeks to address is 
two-fold – firstly, it attempts to bridge the information 
asymmetry regarding scholarships and uses technology 
to transmit information to as wide an audience as 

•  Amber is trying to mend the broken system of 
addressing medical emergencies. though there 
are service helplines in India such as 108 and 
102, their limited reach to all sections of the 
population, and inability to assimilate medical 
information and location of the patient swiftly 
often render them redundant. 

•  Amber’s target audience is the smartphone 
owning urban population. the app’s target 
population as of now is people in urban cities. 
their focus is on capturing the urban market 
first and then moving to rural.

•  When people rush to hospitals without an 
ambulance, time is lost out because the medical 
staff is unaware of the patient’s medical history, 
which they have to find out before they can begin 
treating the problem at hand. With the feature 
of recording a patient’s medical history, Amber 
helps in saving time and making the treatment 
procedure swifter.

•  Integrating ambulance services with hospital 
emergency rooms streamlines the transfer of 
patients to a hospital of their choice as well as 
assurance of quality ambulance services.

•  Amber’s proxy feature allows a user to operate 
the app on behalf of anyone from anywhere in the 
world. this feature is most useful to the elderly, 
who are extremely vulnerable during medical 
emergencies. there is also a panic button, which 
when used enables the app to operate on its 
own, thus coming to the aid of someone who is 
either not in the condition to operate the app or 
does not know how to do it.

•  Amber also trains hospitals and ambulance 
personnel on how to use the app. one of the 
most crucial things in emergency wards is fleet 
management, services for which are offered by 
the app company, thus helping hospitals take 
a more methodical approach to dealing with 
emergency cases.
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possible; secondly, by designing a formal application 
mechanism with continuous check points and tracking, 
it helps students submit completed applications as well 
as helps funding organizations track their funds, thus 
attempting to eliminate any misappropriation there in.

3. Business model:

a.  Functionality: Buddy4Study has both a web and 
an app version. Once a student’s profile is created, 
the online platform uses data science and artificial 
intelligence to match the credentials of students 
with relevant scholarships and also sends regular 
alerts and updates. the app is available only for 
android users.

b.  Revenue: Most of their revenues come from 
their paid subscription model students can sign 
up, create their profiles and receive scholarship 
alerts via SMS and e-mails for a rupee a day. the 
other channel for revenues is through their B2B 
model, where corporate houses are charged for 
scholarship management services offered to them 
by Buddy4Study, which include launch, promotion, 
and selection of scholars. Buddy4Study charges 
8% to 15% of scholarship fund as technology and 
processing fee.

c.  Growth: Buddy4Study as a scholarship portal 
was conceptualized in August 2010 and began its 
services in October 2011. Their first few years 
were driven by research and the primary challenge 
faced was that of aggregation of information. 
Initially there were 700 registered students and 65 
scholarship schemes on the portal, however, major 
growth has taken place in the last year and a half. 
65% of their user traffic comes from the app. There 
have been 18000 downloads within a span of 22 
months without any paid promotions.

4. impact:

• Through Buddy4Study, over 20000 students have 
received scholarships worth more than INr 
24 crores. out of the total number of students 
benefited, 40% students were from poor families, 
25% students from the SC/ St community, 10%-
15% students were girls & approximately 20% 
students were from the unreserved category.

• 75% of their user traffic comes from 
underprivileged students.

• Of all the states in India where scholarships have 
been successfully awarded, Karnataka, Andhra 
Pradesh and West Bengal are the top three states 

securing 22.27%, 11.36% and 10% respectively, of 
the total scholarships disbursed.

• Of the students receiving scholarships, in 90% of 
the cases, it was the first time that the student 
was hearing of scholarships.

• Buddy4Study is helping students, especially from 
low income backgrounds gain information about 
scholarships and complete their applications 
online. the ‘Scholarship tracking System’ tracks 
every scholar’s performance over the scholarship 
period. this helps in ensuring that the money 
reaches the student and is utilized properly, thus 
addressing the issue of misappropriation of funds.

• To spread information in areas where there 
is no Internet connectivity, Buddy4Study has 
partnered with 40 newspapers in India in which 
a column containing scholarship information 
curated by Buddy4Study is printed. they also 
plan to upgrade their app to provide access to 
information in vernacular languages since one 
of the major barriers to scholarship access is 
the low level of English literacy among students 
from underprivileged backgrounds. As per 
Buddy4Study’s estimates, approximately 95% 
of scholarship information is in English and the 
level of English literacy is a mere 12%. Many 
students therefore, cannot read or understand 
the information and application guidelines, which 
established the need for a multilingual platform.

• By digitizing scholarships and their application 
procedures suppliers of scholarship programs 
have reduced their costs and increased outreach. 
It has also facilitated one-on-one interactions of 
scholarship suppliers with students, thus making 
the system more transparent and efficient.

• On the supplier side, ‘Bhimrao Ambedkar Essay 
Competition’ is a special case where the prize 
money awarded was INr 5 lakhs, while INr 15 
lakhs was being spent for promotional activity. 
However, with the help of Buddy4Study, they were 
able to reduce marketing expenses and increase 
their applications by approximately 6 times

storiEs from studEnts:

ashutosh padhy

for Ashutosh, a regular student of Delhi Public School 
in Kalinga, his passion for sports was what set him apart 
from the rest of his classmates. He excelled in Billiards 
and Snooker. His prolific inclination towards the game 
earned him the Indian oil Sports Scholarship. He went 
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of rote learning and second is helping children learn 
better in their formative years. these stem from 
the problem that the founder of the platform Byju 
raveendran encountered back in 2007 when he 
would travel across the country to train students for 
various entrance exams like the Common Admission 
test (CAt), which is taken each year by hundreds of 
thousands of candidates aspiring to study management. 
He identified that across the board, a fear of entrance 
exams prevailed which was possibly a consequence of 
inefficient training in crucial subjects like mathematics 
at the school level. this drove him to make an attempt 
to solve the problem at the root with innovations 
in content and teaching methods which would help 
students strengthen their fundamental knowledge  
of subjects.

3. Business model:

a.  Functionality: the app, BYJu’s was launched in 
August 2015. Initially learning programs were 
offered from classes 8 to 12, but were later 
extended to include classes 6 and 7 as well. there 
is also a separate app called BYJu’s – Math App 
which offers Math programs for classes 4 and 5. 
their features include specially designed video 
lectures, complete coverage of syllabi, separate 
modules and mock tests for CAt aspirants and 
detailed analysis of progress and performance 
of students to aid in their improvement. the app 
provides free access to study material for 15 days 
after which subscribers have to pay an annual fee 
of rs. 10,000 for continued access.

b.  Revenue: their primary sources of revenue are the 
annual subscription fee of rs. 10,000 and external 
funding. Presently, they have approximately 4 lakh 
annual subscriptions. Additionally, Byju continues 
to have physical classrooms that incorporate 
online learning and contribute about 10% to 
revenue78. Some of their investors include the Chan 
Zuckerberg Initiative, International finance Corp., 
Sequoia Capital and the latest being a funding of 
USD 30 million from Brussels based family office, 
Verlinvest79.

c.  Growth: from its inception in August 2015, to 
today, there have been 8 million downloads and 4 
lakh annual subscriptions. the average time spent 
on the app is 40 minutes and the renewal rate of 
annual subscriptions stands at an incredible 90%.  
As per BYJu’s internal analysis, most of their 
students come from outside the top 10 cities. All 
of their activities, from app development to the 
background music played in the app are an in-
house affair. their revenues stood at rs 120 crore 

on to win several state and national level titles, thus 
setting the stage for an illustrious future for him.

nandhini Bharthi

Nandhini’s story exemplifies what strength and 
determination can do even in the face of adversities. 
In the early days of her education, Nandhini lost 
her father, which made the continuation of her 
studies difficult. However, after joining Buddy4Study, 
she was able to gain access to information and 
opportunities on scholarship programs. With the 
support of scholarships, she successfully completed 
her graduation and post-graduation. She went on to 
pursue Aerospace Engineering from Ntu, Singapore 
and is now a researcher at the university of florida.

the existence of such portals has incentivized 
corporate houses to invest a portion of their CSr 
funds into scholarships. Increased transparency and the 
comfort of knowing how and by whom the CSr fund is 
being utilized has encouraged many corporate houses 
to award scholarships that can be easily tracked. 

78.   Shree, S 2016, ‘How Byju’s fills the biggest gap in Indian education’, Forbes India, 9 September. Available at: http://www.forbesindia.com/article/hidden-gems-2016/how-byjus-
fills-the-biggest-gap-in-indian-education/44247/1 

79.  Chakraborty, S 2017, ‘Byju’s raises $30 million from Verlinvest’, LiveMint, 29 March. Available at: http://www.livemint.com/Companies/8V9ZIlo1QsdlkWK2MnI57O/Edutech-
startup-Byjus-raises-30-million-from-Verlinvest.html

5. challenges: one of the primary challenges for portals 
like Buddy4Study is to reach out to students in areas 
without internet connection. for digitized portals like 
this to succeed, internet and smartphone penetration 
need to deepen in areas where the target population 
resides. the other challenge is to tap the supply side of 
this market completely. finally, any change in government 
policies that divert funds away from educational 
scholarships, affects business for such portals.

iii. ByJu’s
1. Background: Akin to various other areas, penetration 

of technology has also transformed the education 
sector in a big way, both in terms of access to abundant 
resources as well as innovations in pedagogical methods. 
Information on absolutely anything is merely a click away 
(albeit with questionable authenticity and accuracy). In 
the recent past, technology in internet has evolved to 
accommodate portals for free courses, video lectures, 
3D imaging for teaching and has facilitated not only the 
availability of knowledge, but also the absorption of it. 
Platforms like edX, Coursera, Khan Academy etc. have 
brought access to the best courses from the topmost 
educational institutions to anyone and everyone willing 
and able to learn.

2. addressing the market need: BYJu is trying to 
achieve two broad objectives – first is the eradication 
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for fY16, and rs 76 crore in the April-June quarter 
of FY17, displaying significant average quarterly 
growth, and a profit of Rs 15 crore.

4. impact:

5. challenges: the primary challenge for BYJu’s lies 
in the apparent perception problem. Intervention in 
technology is a relatively new concept in India, and a 
successful uptake would require people to invest their 
trust in the effectiveness of such platforms as they 
believe in the age old exam-based learning pattern. 
Parents also do not want such early and continued 
exposure to smartphones and internet for their 
children due to its possible harms, including eyesight 
problems etc. Especially due to the subscription fee, a 
potential challenge for their uptake in lesser developed 
cities might be the affordability of the course modules, 
coupled with the risk associated with such an 
investment, stemming out of trust deficit.

iV. chEnnai flood map
1. Background: Navigation and transportation apps 

have changed the way people travel and explore. 
Booking a cab to your doorstep, sending locations in 
emergency situations or geo-tagging posts on social 
media are all examples of how digital navigation has 
become ubiquitous.

2. addressing the market need: Chennai flood Map 
was developed by Mapbox Bangalore, in two days, as a 
part of the company’s monthly Hackathon. It coincided 
with the torrential downpour in the Indian city of 
Chennai, flooding many parts of the city and causing 
excessive damage. the web app developed using an 
open source mapping tool called open Street Map 
allowed crowd-sourcing of information on inundated 
areas, condition of roads and other flooding alerts. 
this helped people navigate through Chennai during 
the days of flooding and facilitate transportation of 
relief measures.

3. Business model:

a.  Functionality: Chennai flood Map, was launched 
as a customizable tool and within 48 hours of going 
live, 420 inundated roads were marked on it. It 
allowed users to zoom into a locality, visualize the 
streets reported as flooded and mark inundated 
areas. It also highlighted locations of flood relief 
centres.

b.  Revenue: the development of Chennai flood 
Map did not involve a revenue generation 
objective. However, parent organization Mapbox, 
which is a mapping platform for developers, 
survives on external investments and fee charged 
for its services. While the app per say, did not 

80.  Raveendran, B 2016, ‘Smartphone as Learning Tool Can Reach Millions’, BusinessWorld, 23 August. Available at: http://businessworld.in/article/-Smartphone-As-Learning-Tool-
Can-Reach-Millions-/23-08-2016-104697/ 

• BYJU’s is a completely app based education 
service with most of their students coming from 
outside the top ten cities. 

• The impact of BYJU’s is mostly in terms of 
their innovative learning techniques. their video 
lectures are designed in a way that breaks 
down complex concepts into simpler issues and 
explained. the videos also have children of similar 
age groups explain certain concepts, which help 
students identify with what is being taught and 
increases the acceptability of the content.

• Their empanelled teachers interact closely with 
child psychologists and graphic designers to 
create a visual impact.

• Intervention in the approach to learning during 
formative years and the scope for personalization 
facilitated by the use of technology is often 
unavailable in schools and traditional coaching 
centres and tuition classes. It helps students learn 
and understand concepts at their own pace and 
potentially helps them overcome pressure from 
fast learners

• Apart from their innovative teaching techniques, 
BYJu’s offers small tests after coaching on each 
concept. the tests facilitate instant evaluation and 
feedback on students’ performance. Each student 
can track her/his learning journey. 

• BYJU’s does not work on a one-size-fits-all 
approach. the student to teacher ratio in India 
is 1:35 (as opposed to 1:14 in the developed 
world)80. An improved ratio might be difficult in 
terms of developing physical infrastructure, but 
technology solves that problem by providing the 
same content to a vast number of students, which 
they can use to learn at their own pace.

• On the supply side, teachers empanelled with 
BYJu’s are usually from premier institutes like IIts 
and NIts. 

• BYJU’s, with its innovations, is trying to change 
the way students in India learn, by encouraging 
them to question and find problems rather than 
just solve pre-defined problems.
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5. challenges: one of the major challenges facing 
companies like Mapbox, in India, is the geospatial 
Information regulation Bill, 2016. Some of the 
contentious aspects of the bill include stiff-lines and 
jail-time for individuals and companies that depicted 
India’s map incorrectly, licensing of production and 
restrictions in dissemination of geospatial data, thus 
making the policies around citizen mapping rigid and 
affecting maps that use crowd-sourced data90. there is 
no recent update on the implementation of this bill. 
the other challenge lies on the demand side, since the 
success of the product depends on crowd sourced 
information, people not knowing how to use maps 
limits the externalities that usage can create.

V. farmart
1. Background: Increased farm mechanization is one 

of the proposed solutions to improving productivity 
and efficiency in the agricultural sector. Agriculture 
is grappling with challenges of a large share of small 
and marginal farmers, declining land holding sizes, 
high cost of farm machinery and equipment, complex 
operations, underdeveloped markets etc. farm 

81.  Clancy, H 2015, ‘Meet the startup drawing maps for Foursquare, Pinterest and (soon) MapQuest’, Fortune 18 June. Available from: http://fortune.com/2015/06/18/mapbox-
smarter-maps/ (12 June, 2017).

83.  https://www.mapbox.com/about/ (12 June, 2017).
82.  Venkatraman, D 2016, ‘The city’s flood map goes global’, The Hindu 31 October. Available from: http://www.thehindu.com/sci-tech/technology/The-city’s-flood-map-goes-

global/article15879880.ece (12 June, 2017).
84.  Widder, B 2013, ‘Roll Your Own Maps: Mapbox Wants To Become the Wikipedia of Cartography’, Digital Trends 3 May. Available from: https://www.digitaltrends.com/

computing/roll-your-own-maps-mapbox-wants-to-become-the-wikipedia-of-cartography/ (12 June, 2017).
85. https://www.featuredcustomers.com/vendor/mapbox/customers (12 June, 2017)
86. Venkatraman, The city’s flood map goes global, 2016.
87.  Pyne, S 2015, ‘This ingenious Chennai Map shows which areas are currently flooded #ChennaiRains’, Business Insider 2 December. Available from: http://www.

businessinsider.in/This-ingenious-Chennai-Map-shows-which-areasare-currently-flooded-ChennaiRains/articleshow/50008460.cms (12 June, 2017).
88. Venkatraman, The city’s flood map goes global, 2016.
89.  Krishnamurthy, K & Vignesh, J 2015, ‘Chennai Rains: Indian Startups like Zomato, Paytm and Ola kickstart relief measures for those stuck’, The Economic Times 3 

December. Available from: http://economictimes.indiatimes.com/small-biz/startups/chennai-rains-indian-startups-like-zomato-paytm-and-ola-kickstart-relief-measures-for-
those-stuck/articleshow/50013020.cms (12 June, 2017).

90.  Srivas, A 2017, ‘How the Controversial Geospatial Bill Snowballed – And Was Then Shoved Into Cold Storage’, The Wire 7 March. Available from: https://thewire.in/114584/
controversial-geospatial-bill-snowballed-shoved-cold-storage/ (12 June, 2017).

• Chennai Flood Map got over 1 million views in a 
two week period.

• The map showed around 1515 inundated roads 
within 24 hours of its operations87.

• After the map went viral on social media, at peak 
load, they received 1500 requests per second88.

• A crowd sourced website called chennairains.
org became the epicenter for all information 
and relief activities, including adding requests for 
rescue, offers for shelter, food etc. other Indian 
internet firms Practo, Zomato, Paytm and Ola 
pooled together relief measures89.

• While each citizen was aware of the situation in 
his/her own locality, the crowd-sourcing feature 
of the map helped in gathering information about 
inundated areas across the city.

• Using the map, several NGOs were able to identify 
high-risk areas, coordinate relief supplies and 
deliver them to those in need. It gave volunteering 
groups and Ngos real insights into the affected 
areas.

• Chennai Flood Map exemplifies the use of open 
source mapping as a facilitator of civic participation 
on a massive scale and community action during 
natural disasters.

earn revenue, the company has a sustainable  
business model.81

c.  Growth: Mapbox is a mapping platform for 
developers. their tools make it easy to integrate 
location and street maps into any mobile or online 
application82.  the data is based on crowd sourced 
information provided by users. the open Street 
Map (oSM) technology is completely free for any 
individual to use83. It allows the software to be altered, 
updated and user fact checked on the go, for greater 
speed, convenience and customization84. Some of the 
companies that use Mapbox are foursquare, Evernote, 
financial times, gitHub, National geographic, 
Pinterest, the guardian, the Wall Street Journal, the 
Washington Post, among many others85.  A flood map 
also exists for the city of Cuddalore in tamil Nadu. 
the map has also been used by people in Africa in 
2016, for data around flooded roads. Chennai Flood 
Map got over 1 million views in a two week period. 
65% of the traffic was from India, out of which 40% 
was driven by mobile, mostly android phones. the 
success of a one-time app, led the team at Mapbox 
to be recognized by universities, researchers and 
technologists from around the world who wished to 
develop similar apps.

4. impact86:
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mechanization in particular is driven by land size, 
cropping pattern, market price of crops including 
Minimum Support Price, availability and cost of 
labour91. As land holdings continue to become smaller, 
cost of owning agricultural machinery becomes higher, 
thus disincentivising farm mechanization. According 
to the Agricultural Census of 2011, the average land 
holding size was an estimated 1.15 hectare92. Almost 
85% of total land holdings are small93.

2. addressing the market need: Market research 
by founders Alekh, Mehtab and Lokesh revealed that 
there existed farmers with under utilised machinery 
which could be potentially leased out when not in use. 
the functional market for renting farm machinery is 
quite unorganized and very often farmers are unable to 
find the required equipment. This impacts their output, 
leading to lower yields and crop loss94. farMart founded 
in 2015 addressed this demand supply mismatch by 
creating a platform for renting of agricultural equipment 
at affordable prices.

3. Business model:

a.  Functionality: farMart has both an app and a 
missed call based request system. When users 
open the app, they can view pictures of equipments 
and make selections. on the other hand, the 
supplier app has features like order management, 
order routing with gPS enabled directions and 
provisions to measure land holding/farm size. once 
a supplier and user have been matched, farMart 
ensures that service is well provided and that the 
machinery is in good condition. there are multiple 
check points for suppliers and their equipment, 
such as registration of tractor with rto, validity 
of tractor-driver’s license, checking the overall 
condition of equipment, etc. there is an embedded 
feedback mechanism for users of rented equipment 
and penalties are applicable to suppliers for poor 
service. After the lease period is over, farMart 
collects the payment from the user and credits it 
to the supplier’s bank account. In case of a long 
lease the rent is credited twice every week.

b.  Revenue: farMat earns commission based revenue. 
Commission is charged from the equipment owner 
at the rate of 5%-15% on each lease transaction. 
the rent charged varies with the region and 
type of equipment. for example, a harrow/tiller 
is rented for 600 rupees in Behat, while the rent 
is 720 rupees in Nakur (rural regions of uttar 

91.  Food and Agri Strategic Advisory and Research (FASAR), YES BANK, German Agribusiness Alliance at OAV – German Asia-Pacific Business Association (GAA) 2016, 
Farm Mechanization in India: The Custom Hiring Perspective, p. 18. Available from: https://www.yesbank.in/pdf/farm_mechanization_in_india_%E2%80%93_the_custom_
hiring_perspective.pdf (12 June, 2017)

92.  Press Information Bureau, Ministry of Agriculture 2011, Highlights of Agriculture Census 2010-11, Government of India. Available from: http://pib.nic.in/newsite/PrintRelease.
aspx?relid=132799 (12 June, 2017).

93. Ibid.
94.  Dias, C 2016, ‘farMart: The Rental Marketplace for Farm Equipment’, Networked India 15 July. Available from: http://www.networkedindia.com/2016/07/15/farmart-the-rental-

marketplace-for-farm-equipment/ (12 June, 2017).

• There are about 109 daily active users. farMart 
receive about 300-350 missed calls and 40-50 
orders per day.  A handful of farmers, about 20, 
have shifted from missed calls to using the app, with 
Jio’s entry into the market and access to cheap 
data plans. this has brought down the number of 
people using the missed call service, although it 
continues to remain the popular service choice 
for farMart users.

• farMart has been able to improve the demand 
supply mismatch in some villages. the cost of 
renting equipment has also reduced between 
10%-20% as a result.

• Planning in advance allows machinery bookings to 
be aggregated within a single location, optimizing 
logistics and reducing fuel costs. this has helped 
bring machinery to small and marginal farmers who 
would otherwise be denied access to machinery 
because of small orders that are unprofitable for 
suppliers.

Pradesh). for rotavators, the rent in Behat is 1200 
rupees per acre while in Nakur it is 1400 rupees 
in Nakur. According to farMart’s surveys, the 
rates are much higher in Punjab and Haryana for 
both machines. the founders are exploring other 
revenue opportunities and have recently closed a 
round of seed funding from IAN.

c.  Growth: the company was incorporated in 
December 2015. Starting January 2016, the 
company ran a year-long pilot in 5-8 villages in the 
district of Saharanpur. It is currently functional in 
the tehsils of Behat and Nakur in Saharanpur, in the 
state of uttar Pradesh and covers approximately 60 
villages in each of the tehsils. Door-to-door surveys 
were conducted to identify farmers and equipment 
owners with spare capacity. there is also a referral 
program that incentivizes machinery owners 
to refer other machinery owners to farMart. 
Currently, 28 machinery owners are registered 
with farMart, and 20 applications are pending. 84% 
of customers are small and marginal farmers and 
16% are medium farmers. Due to heavy demand of 
machinery in the post-harvest season, some large 
farmers also register on farMart as customers.

4. impact:
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digital payments in this area. Some pockets where 
farMart operates faces connectivity issues that 
hinders gPS tracking of equipment, especially tractors. 
therefore, the option of placing orders using voice 
calls becomes the default. Even after demonetization, 
lack of digital options makes collection and handling of 
cash inefficient and costly. The company feels that from 
a policy perspective, subsidization of farm machinery 
is not an efficient solution, since the sharing model 
allows suppliers to earn a return of 16%-17% on the 
machinery they own.

Vi. incloV
1. Background: According to the Census of 2011, 2.21% 

of the population in India is differently-abled, an increase 
from 2.13% in 200195.  Yet, our social spaces are mostly 
not accessible to this segment of the population. 
Lives of the differently abled in India are riddled with 
inaccessibility, both physical and social.

2. addressing the market need: Co-founder of Inclov, 
Kalyani Khona, started her journey in 2014 with a 
matchmaking agency focusing on the disabled, called 
Wanted umbrella. the inability to scale, paved into an idea 
of a matchmaking app, Inclov, which was conceptualized 
and launched in January 201696. According to Khona 
and her co-founder Shankar Srinivasan, the differently 
abled are faced with challenges when finding dates and 
looking for life partners. Most existing dating apps are 
either inaccessible, non-inclusive or do not have a high 
success rate for people with disabilities. Inclov was 
conceptualized as an attempt to create an environment 
where finding companions for the differently abled was 
not awkward.

3. Business model:

a.  Functionality: Inclov requires its users to build a 
profile and provide details of their disability, usage 
of assistive devices, medication and cure availability 
etc97. People are matched based on parameters of 
level of independence, employment, psychometric 
test results, instruments used and lifestyle 
choices. It is fully accessible to people with visual 
impairment through screen readers and talk back 
applications. Inclov was programmed by two part 
time developers, one of whom was visually impaired, 
which helped test the app right from the start. 
Moreover, functionalities and accessibility features 
were not imposed on the app (as in the case of many 
other apps), its fundamental design was to serve the 
differently abled. Users can view up to five profiles a 

95.   Ministry of Statistics and Programme Implementation, 2016, Disabled Persons in India A Statistical Profile, Government of India. Available from: http://mospi.nic.in/sites/
default/files/publication_reports/Disabled_persons_in_India_2016.pdf (12 June, 2017).

96.  Rajendra, R 2017, ‘Inclusive Love’, The Hindu 20 May. Available from: http://www.thehindu.com/todays-paper/tp-features/tp-metroplus/inclusive-love/article18512858.ece (12 
June, 2017).

97. Ibid.

• The lack of reliable financing options for small 
farmers hinders them from hiring machinery. In 
the absence of a formal sources, they resort to 
informal borrowing at exorbitant rates of interest 
that result in vicious debt traps. farMart attempts 
to solve this by offering a ‘Pay Now’ or ‘Pay Later’ 
option. under the latter, the user can take a 15 day 
loan at an interest rate of 1%. they have not seen 
any defaults over the past 1.5 years, and whatever 
payment is not made in the first transaction, is 
automatically added to the next transaction 
amount. they are also looking to partner with 
an NBfC and facilitate a shift from informal to 
formal lending.

usEr tEstimonials:

Nathiram (Village: Mustapur) – “Earlier it was very 
difficult to find agri-machinery. Although I would have 
the contact numbers of a few machinery owners from 
my village, but they were not reachable most of the 
time. Sometimes even after accepting a booking they 
would either make me wait at my farm for 1-2 hours 
or not show up at all. I have now used farMart multiple 
times for booking my agri-machinery. I no longer have 
to run after machinery owners. farMart always ensure 
that the machinery reaches on time and keeps me 
updated.”

suppliEr tEstimonials:

Vikas (Village: Malayan) – “I purchased a tractor 
worth INr 8 lac on loan and joined a contractor for 
transporting cement and bricks. Since the contractor 
changed, my tractor was lying idle and not generating 
any income for the past 11 months. When I heard 
of farMart, I walked up to their regional office and 
requested to join their platform. the customer 
representative suggested I also purchase a rotavator. 
It has been a year since I joined farMart and I have 
not only recovered the cost of the equipment but also 
started making an alternate income.”

Pankaj (Village: Manjhipur) – “I own two tractors 
and was earlier involved in renting my tractors to 
farmers around my villages. After joining farMart, 
my revenues have increased by 20%. the payments 
come on time. I am really glad that companies such as 
farMart exist.”

5. challenges: Among the challenges faced by farMart, 
the most significant ones are those of connection 
issues and lack of government support in facilitating 
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5. challenges: one of the challenges that Inclov faces is 
to attract more female users. the ratio of male to female 
users on the app is terribly skewed in favour of men 
(80:20). the app, however hopes that with its stringent 
verification process and privacy protection measures 
like disabling screenshots will address at least, the safety 
concerns associated with online dating for women in 
India. for the convenience of non-English speaking users 
in India, they also hope to add local language features.

Vii. makE my trip
1. Background: the advent of internet and internet 

based apps has dramatically altered the dynamics India’s 
travel and tourism industry.105 there were two waves 
of information technology intervention that impacted 
the industry – first being the development of the direct 
reservation system and second being the development 
of an online sales channel via the internet.106 A 2016 

• The first app in the world to focus on match 
making for the differently-abled. there have been 
over 3000 matches on the app so far.

• 20 meet ups in 10 cities conducted under 
the Social Spaces initiative, encouraging the 
differently-abled to step out of home. 

• They have also helped transform physical spaces 
such as Kara Café to become accessible to the 
differently abled. these spaces are completely 
accessible through ramps at entry-exit doors, 
accessible washrooms and sign language 

98.  Zachariah, P 2016, ‘Inclov, an inclusive matchmaking app’, Livemint 3 December. Available from: http://www.livemint.com/Companies/XI8WztUbvUOmtBGpCJ9r5M/Inclov-
an-inclusive-matchmaking-app.html (12 June, 2017).

99. Rajendra, Inclusive Love, 2017.
100. Ibid.
101. Ibid.
102. http://www.inclov.com/social_spaces.html (12 June, 2017).
103.  Sharma, D 2017, ‘Why Does Mainstream Indian Discourse on Digital Inclusion Leave Out Disability?’, The Wire 9 May. Available from: https://thewire.in/133489/mainstream-

indian-discourse-digital-inclusion-leave-disability/ (12 June, 2017).
104.  Zachariah, Inclov, an inclusive matchmaking app, 2016.
105.  May, K 2014, ‘How 25 years of the Web inspired the travel revolution’, The Guardian 12 March. Available from:https://www.theguardian.com/travel/2014/mar/12/how-25-years-

of-the-web-inspired-travel-revolution (12 June, 2017).
106.  Farrokh, M 2009, ‘Impact of E-Commerce on Travel and Tourism: A Historical Analysis’,  International Journal of Management. Available from: https://www.questia.com/

library/journal/1P3-1889954271/impact-of-e-commerce-on-travel-and-tourism-an-historical (12 June, 2017).

interpreters.102 they are also promoting inclusive 
yoga in partnership with Zorba.

• Inclov has also helped in employment generation 
of the differently-abled by partnering with large 
employers such as Lemon tree Hotels. the exact 
number of differently abled employed through 
this channel is however not known.

• The Rights of Persons with Disabilities Act, 2016, 
has increased the number of recognized disabilities 
from 7 to 21, (though it’s still short of uN’s list 
of disabilities) and has broadened the mandate to 
accessibility in audio, electronic and printed content, 
in universal design of goods and equipment. Inclov 
is an active participant of the inclusiveness narrative 
within the Digital India realm.103

usEr storiEs:

Anu Multani and Imran Garana, both in their 
early 30s and patients of polio, met on Inclov and got 
married in May 2016. Multani, also a Miss Wheelchair 
runner’s up and a gold medalist in rifle shooting found 
her life partner through the app. Like Anu and Imran, 
there are several others who found companions, and 
some for a lifetime on Inclov.104 

day and there is a chat feature available. Currently it 
is available for download only on android, however, 
efforts are on to launch it on ioS as well.

b.  Revenue: Inclov does not accept endowments as 
its source of funding. the founders do not view it 
as a charitable endeavour, rather as a profitable 
opportunity in an underserved market. After some 
initial crowd-funding through Wishberry, Inclov 
subsequently secured funding from like minded 
investors who understood its vision, including 
investments from Network 1898. other sources of 
revenue include offline services that are paid and 
meant for premium clients.

c.  Growth: In 2014, when Wanted umbrella was 
floated, within 7 months, it saw over 2000 sign ups99. 
It worked through a website where profiles were 
matched manually, either via Skype or telephone100. 
Inclov, developed after an in-depth survey of 300 
people in 55 cities101 attracted users very quickly. 
Presently, the 8000 app users are sprawled over 
80 cities. About 50% of the app users are without 
any disability. Inclov also undertakes offline meet-
up initiatives called Social Spaces, under their Plus 
model. they are normally sponsored by corporate 
houses and involve a ticketing system, prices 
of which vary from city to city. So far, they have 
covered 10 cities and held 20 such meet ups. In big 
cities like Delhi and Bangalore, a typical gathering 
is attended by 80 to 100 people. Inclov encourages 
its users to informally organize smaller gatherings 
without the active involvement of their team.

4. impact:
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study by IAMAI and IMrB states that the online travel 
industry accounts for 61% of the Indian e-commerce 
industry with domestic air tickets and railway bookings 
dominating online travel spends.107

2. addressing the market need: the Make My 
trip (MMt, hereafter) website was launched in 
october 2000 under the name of International Web 
Travel. For the first five years it served only Non-
resident Indians (NrIs) travelling to India. Indian 
users were still unfamiliar and uncomfortable with 
online booking.108 roughly, 40% of travellers in India 
do not book in advance due to distrust in third parties. 
Among the bookings made online, 50%-55% are 
corporate bookings. It is this trust deficit that slows 
the market for online travel in India. Personalisation, 
curation and quality assurance are some services that 
MMt sought to deliver in order to overcome the 
trust deficit.

3. Business model:

a.  Functionality: Bookings on MMt are made both 
through their website as well as their mobile 
application. All the features on the website are 
available on the app. Services available include 
booking air tickets, hotels, buses, IrCtC authorized 
railway tickets, cabs as well as holiday packages. 
Air tickets, hotels and holiday package bookings 
serve both domestic and international travel. Both 
the app and website personalize user interface by 
providing travel options/suggestions according to 
past searches and user behaviour.

b.  Revenue Model: the primary source of earning 
for MMt is through commissions. As low budget 
airlines came up, airline travel became cheaper 
over time, thus leaving very little margins for travel 
companies like MMt. In 2015-16, 50% of its revenue 
was earned from hotels and travel packages and 
the rest came from sale of air tickets.109 Hotels 
and packages offer relatively higher margins as 
compared to air tickets. As of 2017, MMt has 
attained a leadership position in the online travel 
Agency segment in India.

c.  Growth: Deep Kalra’s MakeMytrip had a dream 
start with a funding of $2 million from eVentures 
in 2000. However, within a year of its operations, 
MMt was affected by the dotcom meltdown and 
the 9/11 attacks. However, it not only survived 

107.  Sharma, A2016, ‘Online Travel Accounts for 61% of Indian ecommerce: IAMAI-IMRB study’, Medianama 8 June. Available from:  http://www.medianama.com/2016/06/223-
iamai-ecommerce-study/ (12 June, 2017).

108.  Verma, S 2015, ‘MakeMyTrip’s bootstrapping period was very educative: Deep Kalra’, Livemint 20 July. Available from: http://www.livemint.com/Companies/
xzaO12cmnfEWFgTuaiRbjK/Deep-Kalra--MakeMyTrips-bootstrapping-period-was-very-educ.html (12 June, 2017).

109. Ibid.
110. Ibid.
111. Ibid.
112. http://investors.makemytrip.com/phoenix.zhtml?c=238356&p=irol-newsArticle&ID=2240934 (12 June, 2017).
113. Kashyap, How A $2.2Billion Startup Snatched 45% of India’s Online Travel Market, 2017.
114. Ibid.

• Online bookings accounted for $3-$4 billion in a 
$33 billion market in 2010. In 2016, the comparable 
numbers were $13 billion in a $47 billion market. 
MMt is a leader of the growing online travel market 
in India. 

• For MMT there have been 39% more bookings by In-
dian travelers in April-July 2017 as compared to the 
same period in 2016.Mobile transactions at MMt 
grew 1.3 times in the period July – Dec 2016 versus 
same time in 2015 and constituted 57% of the total 
transactions versus 38% same time last year.

• Mobiles have given customers the flexibility 
to make bookings on-the-go as well as make 
spontaneous travel plans. the mobile app accounts 
for 75% of the total International and Domestic 
Hotel transactions. App users are heavy bookers 

the crises, but got listed in the uS.110 today, MMt 
dominates the market with 45% of the market 
share in the online travel Agency segment in India. 
In March 2017, the Competition Commission of 
India approved the merger between MMt and the 
Ibibo group to create a $2.2 billion valued entity 
under the common brand name of MMt.111 this 
merger has been a great way for MMt to attract 
consumers for online hotel bookings. goibibo, 
through their app had been able to get many 
young people to book hotels online. the goCash 
feature on their app helped ensure consumer 
loyalty. the merger has created an entity that 
brings together leading consumer travel brands 
including MMt, goibibo, redBus, ryde and 
rightstay, which together processed 34.1 million 
transactions during fiscal year 2016.112 the MMt 
app was launched in 2012, which has been a game 
changer for the business owing to the growth of 
internet and smartphone penetration in India. 
there are more than 10 million users on the 
app and 60%-65% of user traffic comes through 
the app. In order to enhance growth, several 
measures have been adopted by MMt which 
includes focus on quality of products, innovation 
via new platforms, effective Human resource 
policies, customer friendly and partnerships for 
cashless transactions.113

4. impact114:
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5. challenges: the major challenge in the online travel 
ecosystem continues to be that of a fundamental trust 
deficit, inherent in the Indian traveler’s psyche. The 
other challenges lie in - enabling vernacular languages 
in the MMt app which would be the next step to 
trigger growth by drawing under the umbrella, a larger 
customer base from tier-2 and tier-3 cities. finally, 
improving network infrastructure, especially mobile 

internet access is important, since smart phones are 
spearheading the shift from web to mobile within the 
online travel industry116.

Viii. mooshak
1. Background: India has over 125 million English 

speakers, which is second only to the united States117, 
but just about 10% of its total population. In order 
to bring India’s mass population online, more content 
and communication in local Indian languages needs 
to be encouraged. According to a recent study by 
KPMg India and google, Indian language internet 
user base has increased at a CAgr of 41% between 
2011 and 2016, to reach 234 million users at the end 
of 2016, thus surpassing English language internet 
users. one of the major drivers of this growth has 
been the increased adoption of local language enabled 
smartphones and keyboards. Indian language internet 
users are expected to account for 75% of India’s 
internet user base by 2021118.

2. addressing the market need: Popular social media 
platforms like facebook and twitter have enabled 
sharing of content in local language. However, these 
forums are not unique to Indian languages and function 
within a widely accepted hegemony of English. Hindi 
content is a dismal 0.1% of the total content generated 
online119. Mooshak was conceptualized as a micro blog 
based social network, developed exclusively for local 
language content and communication. It is the first 
app to have their mobile and web user interfaces 
entirely in Devanagri.

3. Business model:

a.  Functionality: the app features are similar to 
most micro blogging sites. All accounts are linked 
to phone numbers and verified by a One Time Pin 
(otP). Each user is assigned a unique number by 
the system. Since user names can be in different 
languages, this number allows cross script/language 
communication. the app is currently operational 
in Hindi, however, gujarati and Marathi will be 
added to the user interface later in 2017. the auto 
transliteration feature ensures that content typed 
in English is automatically converted to Hindi by 
the app. users can type up to 500 characters. there 
are features for uploading images, audios and videos 
and hash tagging. though the app does not have 

115. Ibid.
116. India’s Internet Opportunity, 2013. Available from: http://www.mckinsey.com/industries/high-tech/our-insights/indias-internet-opportunity (12 June, 2017).
117. Bhattacharya, A 2017, ‘India’s internet users have more faith in content that is not in English’, Quartz 2 May. Available from: https://qz.com/972844/indias-internet-users-
have-more-faith-in-content-thats-not-in-english-study-says/ (12 June, 2017).
118.  KPMG in India and Google 2017, Indian Languages – Defining India’s Internet,. Available from: https://assets.kpmg.com/content/dam/kpmg/in/pdf/2017/04/Indian-

languages-Defining-Indias-Internet.pdf (12 June, 2017).
119.  Gupta, K 2016, ‘Importance of local language in Indian context and social media’, Thinking Aloud 13 April. Available from: http://www.thinkingaloud.in/home/importance-

of-local-language-in-indian-context-and-social-media (12 June, 2017).

and on an average, their number of transactions 
is twice that of non-app users. the number of 
repeat customers is twice as much for app users as 
compared to desktop users.

• MMT is also driving the Middle India agenda by 
building reach and penetration beyond metro 
towns. transaction contribution of non-metro 
towns on apps is 11% more than transaction 
contribution of non-metro towns on desktop.

• Online travel bookings have also fuelled the growth 
of the hotel and hospitality industry in India. In 2016, 
there was 145% rise in domestic hotel transactions. 
Highest growth was observed in budget category 
hotels. the comparable numbers for international 
hotel bookings was 59%, In this case, highest growth 
observed in 3-star hotels.

• Considering that 70% of hotels in India are non-
chain/budget hotels, guest houses and dharamshalas, 
the increase in domestic hotel bookings would 
have likely given a boost to these businesses, 
especially since this growth has been highest for 
budget category hotels. Addressing effectively the 
trust deficit which is the biggest hindrance in the 
sector, MMt has introduced a standardisation for 
hotels called ‘Assured Hotels’ where in hotels will 
be categorized and certified to address customer 
concerns while booking online. Hotels that secure 
more than 4 out of 5 stars would get listed on MMt, 
based on ratings and online reviews, clearly tagged 
locations, recent pictures to reinforce authenticity, 
and neighborhood guides115. 

• Many customers are now booking online as a 
result of reading online travel content. MMt, 
through its advertisement campaigns wishes to tell 
customers that their needs are being taken care 
of and through their various schemes aim to help 
consumers overcome barriers and make travel an 
easier experience.
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a translation feature where one Indian language 
can be translated to another, content typed out 
in Devanagri can be viewed in other scripts like 
odiya, telugu etc. It is driven primarily by user 
based content, the spectrum of which ranges from 
light hearted banter to jokes and political memes.

b.  Revenue: funds remain one of the major constraints 
for Mooshak. the founders want to focus on 
revenue generation only once they have reached 
a minimum threshold of users. At present, their 
focus is on user acquisition. Some of the proposed 
revenue streams are in-app advertisements and 
selling of micro products such as skins, stickers etc. 
the app is currently being promoted only through 
their facebook page.

c.  Growth: the app was launched in Bhopal in 
September 2015, ahead of the World Hindi 
Conference that was being hosted in the capital 
city of Madhya Pradesh that year. Since then, there 
have been, roughly 92000 downloads. Maximum 
downloads are from uttar Pradesh, rajasthan, 
Madhya Pradesh, Bihar and Delhi. 90% of the user 
traffic comes from the app, while 10% comes from 
the website. the growth at Mooshak has been 
limited. they are looking to raise approximately 30 
lakh rupees worth of funds in order to undertake 
promotional activities.

4. impact:

5. challenges: the major challenges for Mooshak lie in 
ensuring that the app runs faster on slower networks 
like 2g, especially since it is popular in small cities where 
high-speed connections are an issue. this would mean 
additional investments in developing a lighter app that 
consumes less data, and functions well on a slow speed 
connection. the other important challenge is to address 
social perceptions surrounding vernacular languages. the 
founders feel that communicating in English is considered 
more fashionable than communicating regional languages. 
By providing an internet enabled platform for interacting 
purely in Indian languages, Mooshak aspires to address 
the lack of social leadership in making Indians more 
comfortable in communicating in their own language.

iX. mp moBilE
1. Background: the government has been increasingly 

directing its efforts towards digitization of governance 
and empowering citizens with the benefits of technology. 
Initiatives like Digital India have been major steps in 
that direction. Various services have been brought on 
digital platforms. With the increase in smartphone 
penetration in India, digital governance has definitely 
become more efficient and cost effective.

2. addressing the market need: MP Mobile integrates 
government services in Madhya Pradesh into a single 
app. Bringing all governance related services on a digital 
platform bridges the information asymmetry by making 
accessible all directives and services on a single platform, 
saving citizens the hassle of multiple trips to government 
offices. It also helps the government redirect manpower 
and optimizes use of resources as processes become 
automated. It reduces costs for both parties, induces 
transparency and improves efficiency.

3. Business model:

a.  Functionality: MP Mobile is a platform that brings 
together various governments to Citizen Services 

• While the impact of Mooshak has not translated 
into significant revenue generation or employment 
creation, it is working towards a larger goal, which 
is to revive and encourage the use of local languages 
on the Internet. for many, Mooshak serves as their 
first social media experience.

• Mooshak is unique in terms of having been able to 
offer a service that appeals more to users in tier2 
and tier3 cities as compared to the ultra-urban 
apps. Early adapters of the app are all from smaller 
towns and cities. once Mooshak is made available 
in gujarati, they hope to focus their efforts in 
replacing Twitter as a key influencer in the next 
gujarat Assembly Elections.

• Mooshak users comprise an interesting 
demography. the predominant categories are 
students and retired professionals/businessmen 
over the age of 65 years. this is in contrast to other 
popular networks like facebook and twitter that 
are dominated by young adults and the middle-
aged. The app is definitely bringing an unfamiliar 
demography on the Internet.

• Even though popular sites like Google, Facebook 
and twitter are enabling local languages, the content 

ratio of English to vernacular is highly skewed. 
Platforms like Mooshak not only provide free space 
for the non-English speaking population to interact 
comfortably, it also facilitates the creation of a 
more language inclusive internet ecosystem.

• Other apps and platforms that are doing similar 
work include, Pratilipi, which is a self-publishing 
platform to read, write and download free stories, 
books, poems, etc. across eight Indian languages. 
Daily Hunt, a news aggregator platform, makes 
news, books and magazines available in 12 Indian 
languages.
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offered by several government departments 
and public corporations, including those of the 
university of Madhya Pradesh on a single integrated 
and accessible platform. the app provides details 
on school and university level examination results, 
counseling sessions in colleges, scholarship details 
etc. As part of their transport department services, 
driving license downloads, registration certificate 
details etc. have benefited thousands of citizens. 
Services of MP online have helped successfully 
conduct online semester exams in universities in 
the state.

b.  Revenue: the app doesn’t earn any revenue 
currently. Most services are free of cost and for 
transactions that take place through the app no 
separate commission is charged.

c.  Growth: MP Mobile presently has a total of 
2,13,563 downloads and 27,578 active users. It has 
benefited thousands of citizens in the state. The 
app was originally available only on Android but is 
now also available on Windows phones. MP online 
Limited is the app’s technology partner and is also 
co-promoted by tata Consultancy Services (tCS). 
Kiosks in Madhya Pradesh are service delivery 
facilitation centres, where citizens can avail of the 
citizen centric services provided by MP online. 
this is similar to the Common Service Centre 
model. there are 23608 such kiosks offering over 
200 different services. the working language of the 
app is English, however, in case of certain services, 
results are also shown in Hindi.

4. impact

5. challenges: E-governance apps, in general face a 
demand side problem. there is a general lack of 
awareness among people about these apps and other 
digital initiatives of the government. though, the apps 
are a way of bridging this gap, such applications can 
create tangible impact if they are marketed and 
promoted on a big scale. In case of MP Mobile, another 
potential challenge is the lack of language options. If 
the app aims to make governance more inclusive by 
reaching out to people in rural areas, the predominance 
of English might act as a major hindrance.

X.  nEtfliX
1. Background: Internet has changed the way people view 

and consume music and video content. Smartphones 
and tablets are gradually replacing television, to 
become personal media devices that enable access to 
a wide variety of content. Easy accessibility empowers 
consumers to control their viewing experience. 
According to consulting firm, Ernst & Young, India had 
160 million digital video viewers in the end of 2016120.
With increased Internet and smart phone penetration, 
this number is only set to rise in the future.

• The kiosks styled on lines of CSCs are spread 
across urban and rural areas in MP. the potential for 
revenue generation from these kiosks is boosting 
entrepreneurship in the state. there are plans to 
expand the network of kiosks. Currently there 
are 13315 urban and 8404 rural kiosks. Improved 
operations and increased activity at kiosks would 
mean higher income for entrepreneurs running 
these kiosks and more employment to manage 
operations.

• Over 59000 citizens have benefited from 
service providing board exam results and over 
200000 students have taken online counseling 
for engineering on MP Mobile. 1361 citizens 
have benefited from the online electricity bill 
payment system. their web portal, MP online has 
a presence in 51 districts and over 350 tehsils in 
Madhya Pradesh.

120.  Choudhary, V 2017, ‘Hotstar top video streaming app in India: report’, Livemint 25 January. Available from: http://www.livemint.com/Consumer/
PyTKS6GVjiZTmYY9C46hzK/Hotstar-top-video-streaming-app-in-India-report.html (12 June, 2017).

• Mobile based services enable inclusion of the rural 
population due to higher penetration of mobile 
phones in these areas as compared to computers. 
MP Mobile has the added advantage of a selection of 
services such as ‘Know Your Exam result (Madhya 
Pradesh Board of Secondary Education)’, ‘Verify 
Payment (Verification of transactional services 
which is done through MP online) and ‘grievance 
Status (MP online grievance Status)’ available on 
feature phones through uSSD technology.

• Digital governance and integrated platforms like 
MP Mobile have created an integrated system 
involving both government and citizens that 
facilitates dialogue and participation of civil 
society in governance initiatives. the convenience 
factor helps in reducing barriers to public service 
operations, encouraging citizens or service 
providers to make use of technology.

• It also facilitates efficient and transparent service 
delivery by improving information accessibility to 
citizens. The app provides timely notifications on 
government initiatives and required citizen action.

• Operations on digital platforms help save 
resources (time, money and paper) for both 
citizens and the government.
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2. addressing the market need: the Internet has 
enabled a shift from the appointment based cable 
tV viewing to an on-demand platform.121 rapid 
innovations in digital media enable personalized 
experiences and create scope for constant quality 
improvements in video watching. Netflix provides 
consumers instant access to high quality storytelling 
and critically-acclaimed programs from around the 
world. Affordability, dissuades digital viewers from 
downloading pirated content. Personalised, instant and 
affordable video content, by platforms such as Netflix, 
is paving the way for a privacy free media industry and 
also one which encourages new comers.

3. Business model:

a.  Functionality: Netflix membership gives users 
access to unlimited television shows and movies 
at a monthly price. A free trial is offered in the 
first month, after which it is chargeable. With 
the app, users can watch shows of their choice, 
anytime, anywhere and as many times as they 
want. their personalization and discovery tools 
help consumers discover content, tailored to their 
unique tastes and preference, along with a parental 
control feature. there is a download feature on the 
app which enables users to download shows and 
watch them with poor or no connectivity. Netflix 
is fully amenable for use by the disabled.

b.  Revenue: revenue is generated from the monthly 
subscription fee paid by users. One of Netflix’s 
key strategies is production of original content 
that witness great uptake, and attract fresh 
subscriptions.

c.  Growth: Netflix had roughly 4.2 million active 
subscribers in March 2017122. for Indian consumers, 
mobile has been the preferred platform. the 
content varies from drama to comedy series, 
documentaries, stand up specials and films from 
all over the world. Netflix original productions like 
‘Stranger things’ and ‘orange is the New Black’ 
to name a few, have been successful with Indian 
audiences, as with the rest of the world. According 
to data provided by Netflix, Indians devour a TV 
series over 3 days, which is higher than the global 
average of 4 days. This year, Netflix is looking to 
curate a compelling content library encompassing 
original and licensed titles. Partnerships have been 
forged with top industry players like Phantom films, 
red Chillies Entertainment and Viacom, as well as 
with stand-up comedians Vir Das and Aditi Mittal, 
in wake of the genre’s rising popularity. Netflix also 
partners with operators and device manufacturers 
to provide better streaming experience, as well 

as with Smart tV manufacturers like Lg who will 
include a Netflix button on their remotes for 
direct access. Netflix is now available in more than 
1000 different internet-connected devices – from 
a mobile device to a tablet, to a Smart tV or a set-
top box.

4. impact:

121.  Kohli, D 2017, ‘The Rise of Online Content Consumption in India: Looking Beyond Metros’, Inc42 23 March. Available from: https://inc42.com/resources/rise-online-content-
consumption/ (12 June, 2017). 

122. KPMG,’ Media for the masses: the promise unfolds’. Available at: https://assets.kpmg.com/content/dam/kpmg/in/pdf/2017/04/FICCI-Frames-2017.pdf (12 June, 2017).

• Piracy has dropped in countries where Netflix 
started operations. Downloading of torrent 
websites declined by approximately 30%.

• The rise of video services by platforms such as 
Netflix, contribute to the rapid increase in mobile 
video traffic in India, which is forecasted to grow 
11.5 fold from 2016 to 2021, i.e. at a CAgr of 48%.

• Through their ‘Open Connect Program’, Netflix 
invests in its own Content Delivery Network 
(CDN) which is a vehicle for delivering data to 
internet access networks for its transmission to 
end-user customers. this lowers costs and boosts 
efficiency for both Netflix and its ISP partners. The 
‘open Connect Program’ supports hundreds of 
large and small ISPs to directly interconnect with 
the Netflix network for free in regional locations 
rather than going through third party transit 
providers. Local delivery provides immediate 
financial savings for local ISPs.

• Providing local performers a global platform: 
Vir Das is the biggest example of Indian talent 
getting worldwide exposure. He now has his own 
stand-up comedy series with Netflix and recently 
made his debut on American television. Netflix is 
also teaming up with other comedians like Aditi 
Mittal, as well as with independent filmmakers and 
artistes. ‘Sacred Games’ is their first announced 
Indian original series, in partnership with top 
studio Phantom films. other independent series 
like ‘Brahman Naman’ and ‘Visaranai’ which 
is India’s entry to the oscars this year and 
exclusive to Netflix, are set to be accessible to 
audiences worldwide, thus providing exposure 
and strengthening not only the mainstream film 
industry but also facilitating due recognition for 
smaller, independent artistes. their aim is to strike 
a balance between local and mainstream content, 
star-driven and independent films. Users in India 
can view a wide variety of local language content 
including gujarati (the good road), Marathi 
(Sairaat), tamil (Interrogation), Punjabi (Anhey 
ghorhey da Daan) and Assamese (Kothanodi).
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5. challenges: One of the major challenges for Netflix 
lies in network speeds. this problem, however, is not 
unique to India but is faced by them across emerging 
markets. High data costs and caps on data affect their 
business. Jio’s entry into the market has eased the 
connectivity problem in India. Consumers also face 
technical issues while paying the subscription fees 
online because of patchy infrastructure.

Netflix is also closely following the net neutrality 
discussion in India that compares digital media and 
video on-demand to legacy cable and broadcasting 
services. The need for a level-playing field is the most 
debatable aspect of this policy.

Xi. paytm
1. Background: A tremendous surge in digital payments 

took place in India after the government demonetized 
high value currency in November 2016. Digital 
payments recorded a 55% increase in fY 2016-17, thus 
validating observatory conclusions.123 Not only in India, 
but globally, consumers and businesses have gradually 
transitioned from cash to plastic card payments to 
transactions and money transfers being made over 
digital channels, either from dematerialized cards held 
on digital wallets or in the cloud, or from new digital 
payment mechanisms124.

2. addressing the market need: At its core, Paytm 
addresses a payments problem. Carrying cash at all times 
for payments is inconvenient and payments through 
credit and debit cards are expensive for merchants 
for non-cash transactions. this necessitated a platform 
which was provided convenience of transacting without 
added expenditures, on both the consumer and 
producer sides. Paytm provided that platform where 
payments and transactions were being routed through 
the most widely adopted device – smartphones, thus 
enabling on-the-go transactions and transfer of money 
without the hassles of carrying money in the form of 
either cash or cards.

3. Business model:

a.  Functionality: Paytm positions itself as a purely 
consumer app. It enables a user to get a mobile 
recharge, book airline tickets, pay electricity bills, 
and even transfer money to other Paytm users. the 
accounts are linked with mobile numbers and they 

have also introduced Qr code scanning systems, 
where payments can be made a user by simply 
scanning the given code.

b.  Revenue: Paytm earns a commission of 2 to 3% 
per recharge. Paytm controls about 30% of the 
phone recharge market. They have also diversified 
their recharge services to television subscriptions, 
data-card, and metro card recharges. With over 
1,000 brands in their e-commerce business, it has 
also become a major source of revenue. Paytm 
earns a percentage of every sale (made through 
the wallet), as a commission, which differs from 
category to category. revenue is generated by 
holding promotions for sellers. It also charges a 4% 
fee if one deposits their money from Paytm wallet 
to a bank and also charges its sellers an annual 
subscription fee125.

c.  Growth: In a short span of time Paytm has scaled 
to over 220 Million registered users126. total 
payments through digital instruments are expected 
to reach $500 billion by 2020 in India, according 
to a study by Boston Consulting group, with 
customer’s payment to merchants driving this 
growth. It launched online train ticket bookings in 
partnership with IrCtC in october last year and 
is now targeting a three-fold growth this financial 
year. Currently, 90 per cent of the train ticket 
bookings on Paytm are done through the mobile 
platform. Paytm’s traffic increased by 435%, app 
downloads grew 200%, and there was 250% rise 
in overall transactions and transaction value post 
demonetization.127 It has also received reserve 
Bank of India’s payments bank license and the 
launch is due soon.

4. impact:

123.  PTI 2017, ‘Digital payments rise 55% in FY’17: Watal’, The Economic Times 3 July. Available from: http://economictimes.indiatimes.com/news/economy/finance/digital-
payments-rise-55-in-fy17-watal/articleshow/59423162.cms (6 July. 2017).

124.  Accenture, ‘Digital Payments Transformation From transactions to consumer interaction’,  p-4. Available from: https://www.accenture.com/t20150707T195226__w__/us-
en/_acnmedia/Accenture/Conversion-Assets/DotCom/Documents/Global/PDF/Industries_5/Accenture-Digital-Payments-Transformation-From-Transaction-Interaction.
pdf (6 July, 2017).

125. https://paytm.com/business/payments/pricing
126. https://paytm.com/about-us/ 
127.  Sen, S 2017, ‘Mobile wallets see a soaring growth post-demonetisation’, Hindustan Times, 1 January. Available at:http://www.hindustantimes.com/business-news/mobile-

wallets-see-a-soaring-growth-post-demonetisation/story-zwdBi3UGqG1qZD92AEF9GK.html

• Before demonetisation, 60% of Paytm’s users 
came from the top 5 cities and 40% belonged to 
the rest of the 45 of top 50 cities. However, in the 
8-9 months post demonetisation, the distribution 
changed, with 40% users coming from the top 5 
cities, 45% coming from the next 45 cities and 
15% of users coming from very small cities.

• Due to Paytm, smaller shops witnessed a footfall 
of close to 1000 people per day (especially in the 
post-demonetisation period). on the merchant 
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5. challenges: the primary challenge for Paytm and 
digital payments in general, is the aspect of consumer 
behaviour. Especially in the Indian context, people 
are habituated into cash based transactions. Lack 
of digital literacy among many, makes the operation 
of a smartphone difficult for them and with. While 
Demonetization acted as a shock to the economy and 
acted as a stimulus to online payment services and 
mobile wallets like Paytm, whether behavior patterns 
will change and lead to a sustained uptake of these 
services is yet to be seen. Another user concern is that 
of hidden charges on digital transactions. Paytm also 
depends on a network effect, where money transfers 
or transactions can happen only from one Paytm user 
to another. A comparison can be drawn here with apps 
like the government-created BHIM, which has been 
positioned as a public sector alternative to services 
like Paytm. unlike Paytm however, BHIM requires a 
user to integrate their bank account with the app. 
BHIM also allows one to send money to a user who 
doesn’t use the app by using their IfSC code, thus not 
relying as heavily on a ‘network effect’ for the adoption 
of the app. However, a number of concerns have been 
raised regarding the security and ease of use of the 

app. Privacy is also an issue with Paytm as the accounts 
function through mobile numbers and anybody who 
has access to another Paytm user’s phone can log in 
and transfer money from one Paytm wallet to another. 
this risk prevents many from parking large amounts in 
their Paytm wallets in particular and other e-wallets  
in general.

Xii. practo
1. Background: the healthcare sector in India has 

been growing at a tremendous pace. It is expected to 
advance at a CAgr of 26.31 per cent during 2016–
20 to reach uSD280 billion by 2020. the large scope 
for improving healthcare services penetration in India 
presents further opportunities for development of the 
healthcare industry. Some of the factors that are likely 
to improve the growth of the sector are rising income 
levels, ageing population, growing health awareness & 
changing attitude towards preventive healthcare.128 
one of the key tools in enabling growth of the Indian 
healthcare sector is medical technology innovation, 
and this is not restricted to products but also services 
and innovation across the value chain including 
manufacturing, distribution, marketing etc129. 

2. addressing a market need: Practo was founded in 
2008 in response to a crisis, faced by the co-founder 
in sharing medical records with a doctor overseas for 
a second opinion. Practo started with the addressing 
the market need on the supply side, and made inroads 
into the medical practitioners, clinics, and hospitals 
with their practice management software called Practo 
ray, that aided in digitization of medical records and 
data bases. on the demand side, it began the Practo 
platform for finding doctors in a particular area, with 
feedback from their patients and the ability to fix 
appointments on through the platform. Practo has also 
added a number of services such as home delivery of 
medicines, providing healthcare related content etc.

3. Business model:

a.  Functionality: Practo provides two app platforms, 
one dedicated to doctors, and clinics known as 
Practo Pro, and a second focused on patients known 
simply as Practo.  the Practo app provides a platform 
for discovering doctors, fix appointments, chat and 
consultations with doctor online, set reminders 
to take medicines, upload medical records, access 
healthcare articles etc. Practo Pro app houses 
many of the services that Practo offers for practice 
management known as Practo Ray, an online profile 
management service for the doctor/clinic known as 

128.  IBEF, ‘Healthcare June 2017’. Available at: https://www.ibef.org/download/Healthcare-June-2017.pdf 
129.  Deloitte, ‘Medical technology industry in India’. Available at: https://www2.deloitte.com/in/en/pages/life-sciences-and-healthcare/articles/medical-

technology-industry-in-india.html 

side, over 6-7 million merchants have been 
added to the digital payments ecosystem.

• Paytm, being one of the first players in the 
digital payments market, has fostered an entire 
ecosystem of digitized transactions. Almost all 
apps, both online and offline portals, be it for 
ordering food and groceries or for finding a cab, 
allow for payments through Paytm. this saves 
both the consumer as well as the supplier from 
painful bargaining and haggling for change. 

• The most notable impact of Paytm is perhaps, 
on MSMEs and mom-and-pop stores. one of 
the company’s focus areas is on establishments 
that cannot afford point of sale swipe machines 
(which also require buying printing paper and 
ink). Paytm came as a blessing to such small 
businesses, especially after demonetization. Due 
to the massive cash crunch, digital transactions 
were the only way in which they could sustain 
their businesses. 

• The new digital payment system has not only 
enabled transactions sans additional costs, but 
merchants are now also looking at business 
expansions. It has also helped them attract a 
new set of customers who prefer digital over 
non-digital payments.
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Practo Profile, an online service to improve visibility 
and outreach known as Practo reach, and content 
publishing service that publishes and curates health 
articles called Practo Health feed.

b.  Revenue: Practo’s revenue streams are mainly 
through hospitals or medical establishments 
advertising on the platform, software subscriptions 
by doctors, clinics and hospitals, and commission 
based revenue on online consultations, and delivery 
of medicines.

c.  Growth: Practo has grown significantly in terms of 
customer base, geography and services provided. 
over the last three years, it has created a database 
of 200,000 registered doctors, 5,000 diagnostic 
centres and 10,000 hospitals across 50 cities. It 
is now expanding across South East Asia, Latin 
America and the Middle East. It is currently fully 
operational in 35 cities in India. Practo is also 
operating in 18 other countries; it has begun 
providing practice management services in 
Singapore, Philippines, Indonesia, and Brazil, and in 
the remaining countries the patient-side services 
of doctor discovery, booking appointments etc. 
is available. Practo has also begun offering home 
delivery of medicines in certain cities.

4. impact

5. challenges: The verification of doctors and their 
qualifications has been a challenge, and required 
extensive effort on part of the Practo team to ensure 
that Doctors enlisted have the required qualifications 
and documents to support the same. However there are 
still cases of persons without qualifications registering 
on the platform with false documents etc. Another 
challenge that Practo faces is the lack of clarity on the 
government’s policy on e-prescriptions, and telemedicine. 
This has hindered full-fledged expansion of Practo’s new 
services such as home delivery of medicines. the rules 
and regulations have not been able to catch up with the 
innovation in delivery of healthcare services and this 
continues to pose a challenge to Practo, growth.

Xiii. truEcallEr
1. Background: the world is way past the days of 

phonebooks. In the digital era digitally fed contact lists 
are necessities. Bank accounts, e-commerce, feedback 
forms, everything is linked to phone numbers. this has 
helped create databases that are often misused in the 
form of spam calls to market/ promote products and 
services. A study has reported that spam calls could 
amount to 20 million working hours annually for 
small businesses, which is equivalent to $475 million  
each year130. 

2. addressing the market need: truecaller was born 
out of the need to address the uncertainty surrounding 
the identity of the person from whom a call was being 
received. India’s calling habits were different from other 
countries. Mobile numbers are not treated as personal, 
and the liberty to call anyone at any time is exercised 
very liberally131. this also gives rise to the number of 
unwanted calls. the objective of the app is to identify 
the caller, create more transparency and block out 
spam and other unnecessary calls. Crowd sourced 
information helps a build a directory of spam callers, 
which can then by effectively avoided.

3. Business model:

a.  Functionality: truecaller is an app to identify the 
identity of the caller. It is a free phone directory 
and caller identification app132. It serves as a global 
telephone directory and reverse directory that 
has caller ID, social media integration and call 
blocking facility133. With truemessenger, users can 

130.  Don’t Overlook the Hidden Costs of Spam, 2014. Available from: https://www.dialogtech.com/blog/call-routing/dont-overlook-hidden-costs-spam-calls (12 June, 2017).
131.  Subramanyan, N 2016, ‘Customer Delight Is Our No.1 Priority: Truecaller VP’, CXOToday.com 1 August. Available from: http://www.cxotoday.com/story/improving-customer-

experience-through-unique-innovations/ (12 June, 2017).
132.  Truecaller launches its first brand campaign in India, 2015. Available from: http://www.business-standard.com/article/management/truecaller-launches-its-first-brand-

campaign-in-india-115081900222_1.html (12 June, 2017).
133.  https://en.wikipedia.org/wiki/Truecaller (12 June, 2017).

• Practo has nearly 200,000 registered doctors on 
its database. Nearly 25% of its traffic from tier 
2 and tier-3 is directed towards easier access 
to medical facilities in bigger cities with better 
medical facilities.

• The online consultation feature enables doctors 
to see more patients in a day, and also facilitates 
easier consultations for patients with qualified 
doctors for minor ailments.

• The app has provided doctors and medical 
practitioners greater visibility and access to a 
wider client base.

• The app now allows people outside India to book 
appointments with ease and has eased and promoted 
medical tourism in an unprecedented way.
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also identify and block spam messages. the app 
is available in over 40 languages worldwide, 7 of 
them being Indian languages. there is also a Hindi 
transliteration feature. truecaller Priority services 
were launched in 2016 to help distinguish important 
calls made by companies from spam calls.

b.  Revenue: truecaller runs on external funding. It has 
raised $80 million so far, across four rounds from 
the likes of Atomico, Sequoia Capital and Kleiner 
Perkins, Caufield & Byers among others.134 their 
primary sources of revenue are advertisements 
and the truecaller Pro subscriptions which is an ad-
free version with additional features like Contact 
request where a user can ask for the contact 
information of any other truecaller user135.

c.  Growth: the Swedish company set up in 2009 was 
an effort by founders to find a better solution to 
look up phone numbers for the missed calls they 
received from family members living abroad.136 
today, it has over 200 million subscribers, out of 
which approximately 130 million are from India, 
making the country, its top market137. truecaller 
today is an integration of truecaller, truedialer and 
truemessenger as well as its recent entry into 
digital payments and recharge. turecaller users are 
spread across metropolitan, and tier 1 and 2 cities. 
the ratio of male to female users stands at 70:30.

4. impact:

5. challenges: one of the primary challenges faced by 
truecaller was to convince its users of data privacy 
after the app was hacked in 2013 by a group called 
Syrian Electronic Army and released some user 
information on twitter143.  truecaller has overcome this 
challenge by strengthening system security. In the days 
to come, voice over IP and integration of technology 
might warrant fresh investments from truecaller to 
upgrade its caller identification system which currently 
runs on a network that continues to be dominated by 
traditional voice calling.

XiV. umang
1. Background: A primary objective of the Digital 

India campaign is to make government services more 
accessible to citizens electronically. E-governance 
initiatives strengthen the relationship between the 
citizen and the government. they increase awareness 
among citizens about government services and make 
governance more efficient, cost-effective and accessible. 

134.  Paul, S 2016, ‘India is Truecaller’s second home’, Forbes 7 June. Available from: http://www.forbesindia.com/article/boardroom/india-is-truecallers-second-home/43393/1 (12 
June, 2017).

135. Ibid.
136. https://www.truecaller.com/about (12 June, 2017).
137. Paul, India is Truecaller’s second home, 2016.
138. https://blog.truecaller.com/2016/05/18/trueinsights-new-spam-filters-from-us-less-spam-for-you/ (12 June, 2017).
139. https://blog.truecaller.com/2017/02/22/truecaller-spam-call-research/ (12 June, 2017).
140. https://blog.truecaller.com/2017/02/22/truecaller-spam-call-research/ (12 June, 2017).
141. https://developer.truecaller.com/ (12 June, 2017).
142. Paul, India is Truecaller’s second home, 2016.
143.  D’Monte, L 2014, ‘Truecaller’s biggest challenge lies in scaling up hiring: CEO Alan Mamedi’, Livemint 7 April. Available from: http://www.livemint.com/Companies/

TkgFNLe6saq403IzHX788I/Truecallers-biggest-challenge-lies-in-scaling-up-hiring-CE.html (12 June, 2017).

• More than 450 million spam calls have been 
identified in India. About 70% of spam calls are 
captured by Truecaller’s automatic spam filter138. 

• Worldwide, 2.5 billion spam calls have been 
blocked using truecaller over a span of one year. 
there are country based spammer lists that are 
regularly updated139. 

• The Callkit integration feature that came with 
ioS 10 allowed truecaller to feature live spam 
identification. There was a 90% increase in spam 
coverage for iPhone users in certain countries. 
for India, the number rose from over 50% in the 
pre-ioS 10 stage to 80% in the post-ioS stage140. 

• Truecaller Priority has benefited over 20 
companies by ensuring frictionless communication 
with their e-commerce customers.

• Partners of Truecaller have seen great impact 
through trueSDK which is their tool for app 
developers who want to reduce the friction and 
complexities of getting new users on board141. for 
apps that are trueSDK integrated, about one third 
of their sign-ups come via truecaller. these include 
startups like Quikr, redBus, goibibo, ShopClues, 
Naukri.com and oYo rooms142.

• User testimonials on social media platforms 
like twitter show that people have been able to 
identify fake calls from banks and have avoided 
involvement in fraudulent activities.

• It has also been hailed as a go to app for women’s 
safety as it helps identify and block unknown and 
unwanted callers (gSMA).
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With the increase in the use of smartphones and low 
data costs, the technological environment in India is 
promising for such initiatives.

2. addressing the market need: The Unified Mobile 
Application for New Age governance (uMANg) is a 
mobile application that acts as a single point of access 
for a citizen to avail government provided services. this 
initiative also makes it easier for government bodies to 
reach citizens and potentially lower costs of operation 
and increase efficiency.

3. Business model:

a.  Functionality: the app acts as a platform for 
services provided by the Central government, State 
governments and local bodies as well as important 
utility services from corporates. While the app is 
available on popular platforms like the Play Store 
and the App Store, it can also be downloaded by 
scanning a Qr Code, giving a ‘missed call’ to a 
designated phone number or a download link that is 
sent over SMS if one’s phone number is submitted 
on the official website for the app144. 

b.  Revenue: the app can be downloaded for free. 
While the project to build uMANg is funded 
entirely by the government, the creation of the 
app was outsourced to a private firm through a 
thorough tendering process.

c.  Growth: uMANg currently integrates 18 services 
on the app. the application supports 12 Indian 
languages in additional to English145 which will 
make adoption of the app much easier for citizens 
across the country. the app is also hosted on the 
cloud to improve scalability. While a formal launch 
is yet to be carried out for the app, a Beta release 
is currently available on all major application 
platforms. thus, heavy promotions have not yet 
been undertaken by the government. there have 
been 10000 downloads of the app from google Play 
Store since June 2017146. It aims to do increase the 
number of services to 200 by December 2019147. 

4. impact:

5. challenges: Since the app uses an internet connection 
to load the various services the current low rate of 
internet penetration may act as an impediment in the 
adoption of the app. Since the nature of the app is that 
of an integrator of services, there is a risk that the size 
of the app may become too large to function smoothly.

XV. urBanclap
1. Background: Home services are the newest members 

to enter the camp of on-demand applications and are 
perhaps the next big market. there has been a surge in 
such applications over the past couple of years, the most 
prominent ones in India being urbanClap, Housejoy 
and Localoye. they offer a wide range of services, 
from salon services at home and providing carpenters, 
electricians and support staff for house cleaning to 
even hiring nutritionists and yoga instructors.

2. addressing the market need: urbanClap seeks 
to redefine the way local services and servicemen 
are hired. The founders identified fractures in the 
existing market where on the demand side, people 
had to depend on recommendations from friends and 
relatives to hire reliable people for delivering home 
based services and on the supply side, many talented 
professionals lacked the resources and the exposure 

144. Ibid
145. https://web.umang.gov.in
146. Play Store Page
147. https://web.umang.gov.in

• A myriad of government services are available 
as apps on various platforms. uMANg obviates 
the need to download each app separately and 
makes available multiple services on a single app. 
for example, a citizen who downloads uMANg 
to check CBSE results may also access services 
under the National Pension Scheme without 
downloading an additional app.

• It is easier for government bodies to provide 
their services electronically. By providing their 
services through uMANg, departments will no 
longer have to undertake tendering processes for 
individual applications and will be integrated with 
Aadhar, DigiLocker, Payment gateways and rAS at 
no cost. this will also enable smaller government 
bodies and utility providers to reach citizens.

• The digitization of processes make it easier 
for citizens to avail government schemes. the 
DigiLocker feature that allows one to save 
documents potentially eliminates the need to 
create multiple copies of official documents and 
submit them in person. this is specially helpful for 
the elderly and the differently-abled.

• The app also helps in information dissemination and 
raising awareness among citizens about changes in 
policies, notifications which are receives on-the-
go on their smartphones. It creates a platform for 
healthy dialogue between the government and its 
citizenry.
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148.  Chopra, A 2017, ‘How UrbanClap grew one on-demand service at a time’, Live Mint, 20 March. Available at: http://www.livemint.com/Companies/
ck6h9KKDL9Aw1SCgzvMLRM/The-building-of-UrbanClap-one-ondemand-service-at-a-time.html 

149.  Press Trust of India 2016, ‘UrbanClap hopes to turn profitable in the next two years’, Business Standard, 28 December. Available at: http://www.business-standard.com/
article/companies/UrbanClap-hopes-to-turn-profitable-in-the-next-two-years-116122800830_1.html 

150. Ibid.
151.  Chopra, ‘How UrbanClap grew one on-demand service at a time’, 2017. Available at: http://www.livemint.com/Companies/ck6h9KKDL9Aw1SCgzvMLRM/The-building-of-

UrbanClap-one-ondemand-service-at-a-time.html 
152.  Sharma, N 2016, ‘It’s A Long Road To Profitability For UrbanClap’, Bloomberg Quint, 31 December. Available at: https://www.bloombergquint.com/business/2016/12/31/

UrbanClaps-fy16-balancesheet-is-nothing-to-laud-about 
153. Ibid.
154.  Chopra, ‘How UrbanClap grew one on-demand service at a time’, 2017. Available at: http://www.livemint.com/Companies/ck6h9KKDL9Aw1SCgzvMLRM/The-building-of-

UrbanClap-one-ondemand-service-at-a-time.html 
155. Ibid.
156. Exhibit, 2017, ‘Abhiraj Bhal – Founder, UrbanClap’, TheTechy.com, 23 January. Available at: http://www.thetechy.com/abhiraj-bhal-co-founder-UrbanClap/ 
157.  Agarwal, S 2016, ‘Online home services start-ups create a new generation of entrepreneurs’, Live Mint, 22 November. Available at: http://www.livemint.com/Companies/

VznwzhTV9ZygmL9lpxkPnK/Online-home-services-startups-create-a-new-generation-of-en.html

• UrbanClap has partnered with 65000 professionals 
across 8 cities and served over 1.5 million 
customers in the last two years.

• Its flagship service is salon-at-home. There are 
800 empanelled beauticians across 8 cities. their 
average earning is rs. 40,000 per month, which 
is a significant improvement from Rs. 15,000 – 
rs. 20,000 which was the range of their earnings 
before they partnered with urbanClap.

• In a typical beauty parlour, the beautician gets 
15%-20% of the earnings, while the parlour retains 
80%154. However, with urbanClap, this scheme is 
reversed and the beauticians retain 80% of their 
earnings, thus increasing their effective income by 
2-4 times155. this model helps these beauticians 
unlock their full potential. 

• UrbanClap has helped enhance businesses of over 
60000 service professionals by moving away from 
the aggregator model to an individual model156.

• UrbanClap has facilitated formalisation of the 
sector. By eliminating middlemen, it has led to the 
evolution of a value chain where service providers 
interact directly with their customers, leading 
to more transparency and better information 
sharing. urbanClap, and similar other platforms 
have helped service professionals create micro 
brands of their own by listing and marketing their 
skills157, thus facilitating the creation of a larger 
network of micro-entrepreneurs. on the demand 

to capitalize on their expertise and had to rely on 
aggregators which exploited their potential for profits. 
Hence, urbanClap sought to remove middlemen by 
shifting from an aggregator model to an individual 
model and organize the market by introducing service 
wise standardizations in pricing, service and experience 
and rating/feedback systems to create transparency 
in the system, thus addressing both the demand and 
supply side problems.148

3. Business model:

a.  Functionality: urbanClap is a one stop app for 
hiring professionals delivering a range of services 
in plumbing and electricity that are home based to 
beauty, photography and other lifestyle services. It 
partners with trusted service providers, empanelled 
after a proper screening procedure. Payments 
are based on pre-approved quotes and there are 
seamless payment options. Services can be booked 
at home by customers at their convenience.

b.  Revenue: their major source of revenue is from 
the commissions charged on the value of services 
provided by professionals empanelled with 
urbanClap. It is a sliding commission and ranges 
from 5% to 25%. According to co-founder Varun 
Khaitan, urbanClap is transacting a gross service 
value of rs. 50 crore a month on average, and offers 
in excess of 100 services149. As of December 2016, 
it has raised uSD 37 million from three rounds of 
funding, with the largest one worth uSD 23 million, 
led by Bessemer Venture Partners150.

c.  Growth: Since its inception in 2014, urbanClap 
has witnessed surging popularity. It is operational in 
Delhi – NCr, Mumbai, Bangalore, Pune, Hyderabad, 
Chennai,  Ahmedabad and Kolkata, with the first 
three cities being its top markets. It currently 
lists about 107 services151 and serves about 6000 
customers every day152. their revenues increased 
from rs. 2 lakh in 2015 to a straight rs. 2.8 crore in 
the year ending March 2016153. for their empanelled 
partners, urbanClap provides training for skill 
enhancement. Every city has a trainer and training 

sessions have 9 day durations. Each selected partner 
is provided with a smartphone, data plan and 
other tools required for carrying out business on 
urbanClap. their marquee services include salon-
at-home, EPC (Electrician, Plumber, and Carpenter), 
appliance repair, yoga-at-home and wedding services. 
Among long-tail services, there are physiotherapists, 
tutors, hobby/language classes etc.

4. impact:
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5. challenges: the fragmented nature of the local services 
market, especially in terms of quality makes it difficult 
to determine a single measure of standardisation, 
which further affects the way their pricing158. there 

are various levels of skill acquisition, which varies 
from person to person. Due to the unavailability of 
formal training institute for the EPC category, they 
suffer from lack of confidence in their ability to deliver 
services satisfactorily. the other challenge is the trust 
deficit in the collective mindset of consumers about 
the reliability of portals like urbanClap. though, every 
empanelled partner has to pass through stringent 
verification procedures, individual character traits 
can hardly be captured by any sort of method. this 
applies to both service providers as well as customers. 
There are also challenges related to identification and 
more importantly retention of professionals offering 
high quality services and ensuring the engagement of 
service providers by maintaining the demand supply 
balance.159 this presents the need for urbanClap and 
other similar platforms to stay true to their vision, 
refrain from quality compromises and build a robust 
service guarantee system along with suitable grievance 
redressal mechanisms.

XVi.  wynk
1. Background: the global music industry is booming. 

2016 witnessed a 5.9% growth in global revenues, 
of which 50% was attributed to digital music. Digital 
revenue in itself, increased by 17.7%.  With the advent of 
cheaper smartphones and internet enabled devices that, 
Internet is set to take over media and entertainment, 
and become a major driver of growth.

2. addressing the market need: According to a 2016 
report by KPMg, in India, only 1-2% of the music is 
legally purchased and the rest 99% is illegal or pirated. 
As much as internet and smartphone penetration has 
enabled access to digital content, it has also enabled 
internet browsing which allows for free download of 
music from certain websites, the most common of 
the lot being the erstwhile ‘songs.pk’ which, due to 
repeated blocking has changed its urL, but is not yet 
off the hook. Much like Netflix, the market need here is 
two-fold – one, is the clear objective of curbing piracy 
and the other is to facilitate digital consumption of 
music. Wynk came up as an innovation to drive digital 
consumption of music, becoming an important source 
of revenue for its parent company’s Internet service 
provision business.

3. Business model

a.  Functionality: Wynk was launched in late 2013. 
It is not very different from other competing 
music apps such as gaana or Saavn. It has an 
additional mp3 format and can run on 2g and data 

158.  Prasad, P 2015, ‘UrbanClap: Clap to get help’, Business Standard, 10 August. Available at: http://www.business-standard.com/article/companies/UrbanClap-clap-to-get-
help-115081000034_1.html 

159.  Kavlekar, P 2016, ‘Responding to the Urban clap’, TheSmartCEO.in, 1 February. Available at: http://www.thesmartceo.in/starting-up/responding-to-the-urban-clap.html 

side, too, it reduces time costs of searching for 
services. 

• Many of their empanelled service providers have 
not had access to even basic education. for them, 
to be able to handle a smartphone and even 
read messages and instructions is a challenge. By 
providing training sessions to them, urbanClap 
ensures that they are equipped not only with 
the physical resources but also the knowledge to 
operate on a digitized platform. their Electornics, 
Plumbing and Carpenter category of services, 
which possibly has a high percentage of servicemen 
without any formal education, receives the highest 
Net Promoter Scores, which also encourages 
them to perform better.

• UrbanClap has a unique target group of women in 
the age group of 25-40 years who are independent 
professionals as well as relocating residents. the 
convenience of booking from home at one’s 
suitable time, without hassles of bargaining has 
been the key uptake factor. Even for those who 
migrate to new cities, a platform like this saves 
them the trouble of repeated trials and errors 
with unreliable service providers.

EmployEE storiEs:

Naziya - Naziya, a beautician empanelled with 
urbanClap, is a single mother with two children. 
Before joining urban Clap in August 2015, she used 
to run her own parlour and had taken a loan for her 
daughter’s marriage. Her earnings were hardly rs. 
20,000 a month. However, after joining urbanClap, 
she started earning around Rs. 50,000 from the first 
month itself and not only cleared the loan but also 
bought a car for her son.

one of their other beauticians was in an abusive 
marriage when she joined urbanClap. However, joining 
the platform gave her the financial independence and 
the courage to walk out of her marriage, illustrating 
how portals like urbanClap have helped many women 
achieve financial independence accompanied with a 
sense of social empowerment. 

UrbanClap’s first beautician is now a proud owner of 
a flat in Gurugram.
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160.  Ispos Connect & International Federation of the Phonographic Industry, 2016,Music Consumer Insight Report. Available from: http://www.ifpi.org/downloads/Music-
Consumer-Insight-Report-2016.pdf (12 June, 2017).

161.  Deloitte, n.d., Digital Media: Rise of On-Demand Content. Available from: https://www2.deloitte.com/content/dam/Deloitte/in/Documents/technology-media-
telecommunications/in-tmt-rise-of-on-demand-content.pdf (12 June, 2017).w

saver modes. users can stream 2.6 million songs 
across Indian and International music. Playlists are 
curated by mood, genre etc. for users who do 
not know how to use the app, there is an auto-
play feature which enables the app to play music 
automatically once installed. Paid subscribers can 
enjoy advertisement free music streaming and 
downloads. A user interface in English and Hindi 
allows non-English speaking users to comfortably 
navigate the app.

b.  Revenue: their main sources of revenue are 
advertising, subscriptions and B2B revenue. owing 
to near decade long associations of music labels 
with Airtel, content curation was an easier task for 
Wynk. the music industry gets paid on the basis 
of per play and not per user or per download. 
the subscription fee on Wynk is 100-120 rupees 
which is standard across music apps. Subscription 
to Wynk comes free with certain Airtel data plans. 
Monetisation through advertisements has only 
started in April 2017.

c.  Growth: Since its launch in 2013, Wynk has seen 
considerable growth. It is a third party ott app 
and is accessible to non-Airtel users, which is 
its source of bulk growth. the app has about 50 
million installs till date. According to data from 
app analytics firm App Annie, Wynk has been the 
largest ott music app in the form of installs over 
the last 16 months, barring brief periods where it 
was overtaken by other music apps. the average 
Wynk user spends about 75 minutes per day on 
the app, which is the highest in the category. they 
also have the highest number of daily users.

4. impact:

• Piracy in music has been curbed by 30%-
35%. there are declining trends in free music 
download websites like songs.pk. In April 2015, 
approximately 4 million songs were being played 
per month on music apps, as opposed to 40000 
songs in April 2014. 20% of this growth can be 

5. challenges: one of the major challenges that 
hinder the growth of music streaming apps in India is 
bottlenecks surrounding piracy and licensing of content. 
for apps like Wynk, there is no legal framework for 
licensing content. Cases filed in courts against piracy 
take very long to get resolved and blocking of websites 
hosting pirated content is countered by the websites 
changing their urLs and functioning as usual. However, 
with an increasing number of consumers paying for 
licensed content, music labels are easing their licensing 
policies. Monetisation continues to challenge since the 
penetration of music subscriptions is still quite low and 
a major portion of revenues of the apps go to content 
labels and rights publishers. the other challenge is to 
penetrate deeper into the regional music industries, 
so as to also attract consumers beyond urban regions, 
which presently comprises nearly 60%-70% of Wynk’s 
user base. tamil, telugu and Punjabi are presently the 
strongest regional languages in music, however, they 
lack of depth in content.

attributed to Wynk. As of April 2017, 12 million 
songs are being played per month on music apps.

• About 75%-80% of Wynk’s users belong to the 
non-English speaking semi-literate category. 60% 
of the content on Wynk is Hindi/Bollywood.

• Music streaming apps like Wynk, allow new music 
to be discovered. Although Youtube is the most 
used music service, its usage is limited mostly to 
known music unlike the new age streaming apps 
that allow for music discovery160. It has helped 
regional content reach the masses. 

• The consumer mindset in India is presently less 
of ownership and more of rental via streaming 
and subscriptions. globally, streaming has helped 
in increasing the depth of content through 
partnerships with music labels/artistes. the Asia-
Pacific music industry revenues are projected 
to reach beyond $2 billion by 2020, in which 
streaming revenues are expected to be the 
dominant component161. 
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Executive Summary
India is on the fast track to digitization. Internet penetration has been growing exponentially: according 
to the Telecom Regulatory Authority of India (TRAI), the number of people with access to the internet had 
reached 422.19 million at the end of March 2017. At the same time, India’s Gross Domestic Product (GDP) 
growth has outpaced the global average. However, subscription to an internet service alone does not 
result in any significant value for consumers. It is the applications that they can access and use frequently 
that creates or supports the added value for them and hence for the economy. Today, India is considered 
to be the third largest app economy after the US and China with about 6.5 billion app downloads in 2016.

The present study is the first to focus directly on the value added for consumers in India by Rich Interaction 
Applications (RIAs), such as Google Hangouts, iMessage and WhatsApp, as well as India-based applications 
such as Hike Messenger, JioChat Messenger, Lookup, Flock and Nimbuzz, which have become increasingly 
popular means of personal and business interaction. 

First, our study establishes that these applications play a disproportionately important role in India when 
compared to other Asia-Pacific (APAC) countries. In fact, a consistently larger share of internet subscribers 
in India than in any other APAC country uses these applications. Our own representative survey of internet 
subscribers in India further confirms that RIA users typically utilize at least five out of six RIA functions. 

The six core functions of RIAs analyzed in our survey are (1) ordinary calling, (2) video calling, (3) texting, 
(4) sending pictures, (5) sending videos, and (6) group chats. To understand the value added in detail, 
our study estimates the consumer surplus stemming from using these functions instead of traditional 
alternatives. The results of our consumer surplus survey and analysis show that RIA usage saves on average 
803.9 minutes per week. Based on the average annual income in India (INR94,130), this translates into 
an annual consumer surplus of US$98 billion in 2017. Thus, each user of RIAs in India receives on average 
US$249 of consumer surplus annually. Applied to the entire population—not just RIA users—this results 
in US$74 per capita. 

Hike, an India-born ‘unicorn’, is part of this success story. The firm behind the popular RIA is providing many 
local jobs and is pushing innovation by engaging in local start-up financing. They have recently announced 
their acquisition of Creo, another innovative start-up founded by former Hike employees. Flock (focused 
on collaboration) and Lookup (an app giving small and medium-sized enterprises (SMEs) visibility for local 
consumers featuring various RIA functions) are further examples of the thriving and extremely innovative 
digital economy in India.

Furthermore, our study highlights significant social benefits created by RIA usage. Both specialized and 
general purpose RIAs can play an important role in education and knowledge transfer when direct face-
to-face interaction is not possible. RIAs can bridge the digital divide by offering new options to individuals 
who otherwise have limited access to telecommunications services and little knowledge about more 
complex computers. Indeed, if used well, RIAs could be a critical tool to drive the Digital India Programme.

All of the benefits stemming from RIA usage are a result of the high levels of competitive innovation that 
has driven product and feature development and expansion among RIAs. The popularity and extensive 
use of RIAs in India indicate that consumers, who recognize the value that these services add to their 
lives, are the ultimate beneficiaries. In order to protect and sustain this consumer value, innovation and in 
particular innovation in the internet economy must remain a top priority for policy makers. Heavy-handed 
regulation may stifle innovation, and policy uncertainty could discourage investment.

 5The Economic and Societal Value of Rich Interaction Applications in India
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Internet adoption in India has expanded rapidly over 
the last few years, growing from 21.37% (267.39 million 
people) at the end of December 2014 to 32.86% (422.19 

million people) at the end of March 2017, registering a 
quarterly growth rate of 6.54% (TRAI 2015, 2017). One 
of the most significant benefits for these internet users 
is the immediate, real-time interaction that it supports. 
Applications such as Flock, Google Hangouts, Hike, 
iMessage, JioChat, KakaoTalk, LINE, Lookup, Nimbuzz, 
Signal, Skype, Snapchat, Threema, Viber, WhatsApp and 
WeChat have become increasingly popular means of 
personal and business interaction.

Overall, India’s app economy is considered one of the 
largest in the world. According to App Annie (2017), 
almost 6.5 billion apps were downloaded in India in 2016. 
This number is expected to rise to nearly 23 billion in 
2021, growing annually by almost 28%. Simultaneously, 
consumer spending on apps is going to increase. App 
store spending amounted to almost US$100 million 
in 2016. In 2021 the amount will be US$2.1 billion. 
However, despite the growing popularity of RIAs, there 
is comparatively little systematic knowledge about their 
socioeconomic impact. The present study builds on the 
insights gathered by Arnold et al. (2017)1 to explore the 
socioeconomic impact of apps in India.

For the purpose of this study, we collectively refer to 
these applications using the term Rich Int-eraction 
Applications (RIAs) as they enable consumers to interact 
in ways not possible through traditional communications 
channels, using features such as group chat and high-
definition photo and video sharing. Moreover, as 
providers of such applications have competed with 
each other by innovating and rapidly adding new 
functionalities, the range of features developed and 
offered has grown to include nearly the full range of 
common internet activities, including integration with 
services such as advertising and payment.2

The Digital India Programme launched by the 
government of India in July 2015 aims to transform 
India into a digitally empowered society.3 While 
availability of  broadband (fixed and mobile) is 
essential  to this aim,  it is in fact the applications that 
people can use on  the internet that create additional 
value. As the  present study will show, RIAs play a 
significant role in creating added value through 
enhanced connectivity.

1.1 Summary of the global study on RIAs
RIAs are sometimes mischaracterized as a “free calling 
application” or “improved SMS”, but this does not 
reflect the fundamental nature and evolution of these 

1. Introduction

1. For a detailed description see Section 2.3.   
2.  We have chosen this term deliberately as it is of greater use than the commonly used phrase “Over the Top” (OTT) services. The phrase OTT 

originates in the telecoms industry and simply describes any application or service traveling across telecoms infrastructure. That imprecise 
phrase therefore applies to any and all services running over the internet from banking to government services. RIAs correspond more 
accurately to the focus of the present study on applications that are used for a wide range of functions, allowing two or more parties to 
interact with each other in numerous ways. We delineate RIAs from other terms such as rich mobile applications, rich communications 
services and rich internet applications: 
https://en.wikipedia.org/wiki/Rich_mobile_application 
https://en.wikipedia.org/wiki/Rich_Communication_Services 
https://en.wikipedia.org/wiki/Rich_Internet_application

3. See http://www.digitalindia.gov.in/content/vision-and-vision-areas. 

Overall, India’s app economy is 
considered one of the largest in 
the world. According to App Annie 
(2017), almost 6.5 billion apps were 
downloaded in India in 2016.
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applications that enable a full suite of interactive 
options.4 Indeed, consumer research indicates that the 
breadth of functions of RIAs plays an important role in 
their success (Arnold, Schneider, & Hildebrandt 2016). 
Even though RIAs offer text and calling functionalities, 
they are in fact not the same service and therefore are 
not a substitute for traditional telecommunications 
services, just as computers are not a direct substitute for 
typewriters.

Arnold et al. (2017) map the functions of 139 RIAs 
globally. What is immediately clear is the broad range 
of interactive options that RIAs can offer. The most 
comprehensive RIA in their sample (WeChat) features 
23 functions. Figure 1-1 demonstrates that 30% of he 
RIAs studied feature ten or more functions, and the 
average RIA has almost nine functions.

Arguably, developers of RIAs create new features to 
keep up with or stay ahead of the competition, focusing 
on niche features when necessary. In fact, one may be 
reminded of a supply-side depiction of Rogers’ seminal 
innovation curve (Rogers 1962); in this instance, the 
innovators are found at the right-hand side and laggards 
on the left-hand side of the curve.

4.   The following section is mainly based on the findings from the global study of RIAs conducted by Arnold et al. (2017). 
5.  See also Helsper, Deursen, & Eynon (2016) and McKinsey & Company (2010). The following chapter gives more detail about the relevance of these uses and 

corresponding functions in consumer behavior.
6.  Hike is a local RIA popular in India. Ola is the Indian equivalent of Uber. 

The evolution of RIAs also means that they provide an 
increasingly full suite of common internet functions. 
Taking the UK Office of Communications’ (Ofcom’s) 
typology of internet use as an example, we see that profile 
pictures and timelines accord with personal use; rich 
messaging functions, photo and video sharing (including 
through group chats), and even translation services 
correspond to  consumers’ communication and social 
networking  usage; payment and purchasing functions 
match transaction use (Ofcom 2015); integrated games 
offer entertainment use; and integration with news feeds 
reflect information and leisure-related usage.5

In addition to the organic expansion of functionality, 
RIAs are also beginning to integrate services provided 
by commercial partners, such as hailing an Uber taxi 
ride through Facebook Messenger or an Ola taxi ride 
through Hike.6

Given the competitive pressure originating from 
the multitude of actors in the market, as well as the 
demonstrated economic benefits of intermediaries 
(Hildebrandt & Nett 2016), it is likely that more and 
more creators of RIAs will look to integrate other 
services to enrich the consumer experience.

Figure 1-1: Number of functions of RIAs
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At the same time as the functionality of RIAs is expanding 
organically or through tighter integration with third-
party applications, we also see that other online services, 
including games, e-commerce and content distribution, 
are incorporating rich interaction features to enhance 
the functionality (and consumer appeal) of their services. 
For instance, YouTube recently introduced a test phase 
for in-app messaging to enable consumers to interact 
with others about the content they are watching.7

The analysis conducted by Arnold et al. (2017) on the 
impact RIAs have on GDP rests on the finding that RIAs are 
developing to integrate almost all of the functionalities 
associated with a “full internet experience”. In the 
study, in order to calculate the impact, an econometric 
model was applied on a panel of 164 countries over 16 
consecutive years (2000 to 2015) featuring more than 
2,600 observations in total. Since usage intensity of  
RIAs varies across countries, the analysis accounts  
for this by introducing a weighting factor based on the 
usage numbers presented in the GlobalWebIndex data.

This early 2017 study found that, on average, a 10% 
increase in the global usage of RIAs leads to an increase 
in global GDP per capita by (approximately) 0.33%. This 
corresponds to an average global increase in GDP of 
US$5.6 trillion from RIAs over the 16-year period. These 
are conservative estimates, given that many uses and 
impacts of the RIAs are not captured in GDP.

In the present study, we extend the literature and 
understanding of the economic impact of RIAs by 
estimating their impact on consumer surplus in 
India. This is a unique exercise that has not been 
attempted for the Indian internet sector before and we 
believe it will help build a broader and more nuanced 
understanding of the impact of RIAs on the  lives of 
consumers. The consumer surplus measure seeks to 
capture estimates of not only the added economic 
value to consumers (e.g. by being able to send a video 
quickly and at practically no separate monetary cost 
via a RIA instead of recording it and sending a DVD by 
mail), but also the consumers’ own qualitative estimate 
of value added in their lives.

Again, the global study on RIAs provides some insights 
into the routes to qualitative added value from RIAs as 
perceived by users. Arnold et al. (2017) discuss group 
chats as a particularly salient example of qualitative 

added value for consumers. Social groups fulfill 
many functions in our lives. These functions range 
from pragmatic purposes, such as teamwork in the 
office or a group to organize someone’s wedding,  to 
groups set up to share phatic8  experiences with 
close friends and family to whom one has strong 
emotional ties. All of these situations are difficult if not 
impossible to negotiate in the type of limited one-to-
one communication that SMS (text messages) offer.9 
However, RIAs enable group chats, sometimes with 
audio or audiovisual features. For instance, groups 
can be set up for a specific topic or occasion (e.g. 
“John and Jane’s wedding”) (König 2015). Due to the 
one-to-many communication and vivid interaction 
in such groups, social behavior can be enacted and 
experienced (O’Hara et al. 2014). With the popularity of 
this feature and users thus being part of many group 
chats at once, consumers may sometimes find such 
groups burdensome. However, they report enjoying 
following the thread of messages with close friends 
(Smith & Tang 2015).

These findings indicate that consumers do not use 
RIAs simply because they want to send texts and make 
phone calls for no direct monetary cost. Such a narrow 
focus on economically optimizing consumer behavior 
(Fishbein & Ajzen 1975, Ghose & Han 2011) does not 
account for the actual origin of RIA communication 
behavior or the fundamental differences in usage 
between SMS and RIA communication channels 
previously described. The relevance of social factors 
in the adoption of innovative technologies (Glass & 
Li 2010) is reflected in Church and de Oliveira’s (2013) 
finding that the adoption of WhatsApp hinges on 
several factors beyond cost, such as intent, community, 
privacy, reliability and expectation. As explained by 
O’Hara et al. (2014: 2), it is necessary “to capture the 
quiddity of the experiences sought for and enabled by 
these applications [RIAs] in ways that reaches beyond 
economic or technological determinism and which 
accounts both for scale and the purpose of this use 
in ways that colours how that use is experienced and 
oriented to; how it is lived, if you like”.

7. https://techcrunch.com/2017/08/07/youtube-roll-out-in-app-video-sharing-and-messaging-to-users-worldwide/ 
8. Denoting or relating to language used for general purposes of social interaction, rather than to convey information or ask questions.  
9.  The SMS protocol (SMS-point-to-point or SMS-PP) can only carry one mobile number. There is an additional GSM specification SMS-CB (CB = Cell Broadcast) 

that allows bulk SMS to be sent e.g. to a dedicated geographic area (this is what is used for hazard weather warnings for example). SMS-CB does not allow 
for individual users to engage in group chat because it is only one way. There are, however, various RIAs, including iMessage, that can (besides sending IP-
based messages) emulate SMS into group chats. Technically, multiple SMS have to be sent each time. 

 

The early 2017 study found that, 
on average, a 10% increase in the 
global usage of RIAs leads to an 
increase in global GDP per capita by 
(approximately) 0.33%.
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10. We discuss how and why this number differs from our finding referring to consumer surplus in Annex 3. 

1.2 Brief literature review of economic 
impact studies
While there are an increasing number of studies on the size of 
the app economy, studies investigating the economic impact 
of RIAs on the lives of consumers and society specifically are 
scarce. The global study on RIAs conducted by Arnold et al. 
(2017) approximates the impact of RIAs on GDP by assuming 
that due to their dynamic and evolutionary character, 
RIAs enable consumers to fulfill an increasing share of the 
activities they perform as part of a “full internet experience”. 
Therefore, RIAs are moving further away from traditional 
telecommunications. In order to estimate the impact of RIAs on 
GDP, the authors estimated two endpoints, namely the impact 
of telecommunication usage (voice and text functionality) on 
GDP and the impact of internet usage on GDP as a proxy for the 
“full internet experience” (overall functionality). The impact of 
RIAs had to range between these two endpoints. The endpoints 
were estimated using a fixed-effects Cobb–Douglas production 
function framework using panel data for 164 countries from 
2000 to 2015. They found that each 10% increase in RIA usage 
added an average US$5.6 trillion in global GDP (0.33% of GDP).

The second study that investigates one particular RIA 
(WhatsApp) is Rafert & Mate (2017). The authors present 

findings from data covering the period 2012–2015 for 157 
countries to estimate the relationship between WhatsApp 
usage and GDP using panel regressions and instrumental 
variables. Their results suggest that a 5 percentage point 
increase in WhatsApp penetration in 2015 is associated with 
a US$22.9 billion increase in global GDP.

For India specifically, the latest study by ICRIER (2017) is 
noteworthy in the context of the present research. Unlike our 
study, it has a wider focus covering all applications. However, 
as RIAs are a part of these applications, the study’s results can 
also provide an indication of their impact in India. The authors 
performed a panel analysis across 19 Indian states from 2013 
to 2016 using an instrumental variable regression to assess 
internet usage elasticity. In addition to the input variables 
of labor and capital, the authors integrated total and mobile 
internet traffic into their model specification. They found an 
economic impact of a minimum of US$20.4 billion in India.10

All of these studies attempt to quantify the direct impact of 
RIA usage on the economy, measured in GDP. This approach 
is considered to be one of the conventional ways to estimate 
the economic impact of specific goods or services and is 
also commonly used for the impact assessment of related 
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segments, like telecommunications, broadband and internet 
as a whole.

Examples of studies that investigate the GDP of 
telecommunications or the internet include, but are certainly 
not limited to, the following. Roeller & Waverman (2001) provide 
evidence from 21 Organization for Economic Co-operation 
and Development (OECD) countries over a 20-year period for 
a significant positive causal link between telecommunications 
infrastructure and economic activity. Sridhar & Sridhar (2007) 
investigate the relationship between telephone penetration 
and economic growth using data for developing countries 
and find a robust positive impact of telecommunications 
penetration on economic output. With a regression on panel 
data of 192 countries from 1990 to 2007 using a production 
function with a system of simultaneous equations, Gruber & 
Koutroumpis (2011) find that mobile telecommunications’ 
contribution to annual GDP growth is 0.11% for low-income 
countries and 0.20% for high-income countries. Czernich et 
al. (2011) estimate the effect of broadband infrastructure that 
enables high-speed internet on economic growth in OECD 
countries from 1996 to 2007 and find that a 10 percentage 
point increase in broadband penetration raises annual per 
capita growth by 0.9 to 1.5 percentage points. Farhadi, Ismail, & 
Fooladi (2012) find evidence for a positive relationship between 
growth rate of real GDP per capita and internet usage within 
a dynamic panel data approach with 159 countries over the 
period 2000–2009. They estimate that a 1% increase in the level 
of internet usage compared with the previous year will increase 
the economic growth rate of GDP per capita by 0.09%.

Our study seeks to make a significant and unique 
contribution to the above research by estimating the 
consumer surplus generated by the use of RIAs in India. 
Consumer surplus is an economic measure of consumer 
benefit, which is calculated by analyzing the difference 
between what consumers are willing and able to pay for 

a good or service relative to its market price, or what they 
actually do spend on the good or service.11 It is therefore an 
estimate of the consumers’ perception of value of the service 
relative to other available alternatives.

1.3 Structure of the study
This study is structured as follows:

 ♦ Chapter 2 is an analysis of the consumer surplus added 
by RIAs in India. The economic impact of RIAs is further 
explored by analyzing other relevant studies that have 
investigated the economic impact of RIAs or the internet. 
We find that RIAs add US$98 billion in consumer surplus 
for RIA users in India. Key insights from other studies and 
usage data on RIAs in India suggest that the economic 
impact of RIAs in India today exceeds the economic 
benefits of basic telecommunication services. Moreover, 
we argue that as mobile broadband penetration increases 
in India and RIAs evolve to provide many of the functions 
of a “full internet experience” with lower bandwidth 
and hardware requirements (particularly relevant for a 
spectrum-hungry market like India), the value generated 
by RIAs will become even more significant.12

 ♦ Chapter 3 is a description of how RIAs create additional 
value for the Indian economy using case studies. While 
the insights gathered in this chapter qualify the findings 
of the economic impact analysis, they also point to value 
creation that is not typically covered by GDP or consumer 
surplus analysis. In this chapter, we draw on case studies 
as well as research from sociology and psychology to 
understand how the impact of RIAs relates to the World 
Bank’s framework of the internet’s impact along the 
dimensions of inclusion, efficiency and innovation in 
emerging economies.

 ♦ Chapter 4 is a summary of our results and provides an 
outlook on policymaking in India.

11. www.investopedia.com/terms/c/consumer_surplus.asp
12.  Overall, Indian operators have 20 MHz spectrum less at hand compared to the global average and will need at least an additional 100 MHz spectrum to cover 

the demand. Despite this inadequate availability of spectrum, just 62% was sold in 2016 because of the high reserve prices.
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2.1 Accelerating digitization in India
India still has to catch up with many other countries as 
regards the share of inhabitants with internet access. 
World Bank (2016) data show that in 2015, around 26 
in 100 inhabitants had access to the internet in India. 
In comparison, in Brazil, South Africa, China, Nigeria 
and Indonesia, it was 59%, 52%, 50%, 47% and 22% 
respectively. 

According to the Telecom Regulatory Authority of India 
(TRAI), the total number of internet subscribers had 
increased to 422.19 million by the end of March 2017, 
registering a quarterly growth rate of 7.84%. While 21.58 

13. Based on data from the World Bank database.

million were wired internet subscribers and 400.62 million 
were wireless internet subscribers, the subscriber base for 
broadband internet increased to 276.52 million (growth of 
17.12% compared to previous quarter) but narrowband 
internet subscriptions decreased to 145.68 million (decline 
of 6.26% compared to previous quarter) (TRAI 2017). 

This coincides with a strong acceleration in India’s 
growth of per capita GDP outperforming the worldwide 
average as shown in World Bank statistics (Figure 2 1). 
Facilitated by sharply decreasing prices for broadband 
access and mobile handsets, it is likely that internet 
adoption will further increase rapidly. 

2. Economic Impact of RIAs in India
Key insights

 ♦  Since 2009, the share of Indians with access to the internet has been increasing exponentially. This sets a 
positive environment for digital inclusion, innovation and economic growth.

 ♦  Our study finds that RIAs create a consumer surplus of US$98 billion in India. This is equivalent to 4.3% 
of India’s GDP of $2.264 trillion in 2016.13 

 ♦  Globally, a 10% increase in RIA usage will lead to US$1 billion in additional GDP daily. With increasing 
adoption and use of RIAs in India, the country is set to reap similar benefits (Arnold et al. 2017). 

Figure 2-1: Development of GDP growth rate and internet users in India.
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Access to the internet in India is predominantly 
a mobile story. TRAI reports show that in the 
years 2014, 2015 and 2016, over 90% of internet 
subscriptions in India were wireless (see Figure 2 2). 
The vast majority of subscribers use mobile broad- 
and narrowband to connect to the internet. Notably, 
almost all growth in internet subscriptions in India 

stems from mobile connections. This trend will likely 
continue. 

The dominance of mobile internet access technology in 
India pushes consumers to mainly use mobile apps for 
their online activities. Figure 2 3 shows that the share 
of internet subscribers who use RIAs in India has been 

Figure 2-2: Share of wired and wireless internet subscriptions in India.
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Figure 2-3:  Growth of RIA usage (share of internet subscribers) in APAC and India (Index = 100 equals APAC average 
in Q1 2013)
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two consumer activities that will essentially lead to the 
same outcome. Our methodology follows the concept of 
an experiment conducted at the University of Michigan 
(Chen, Jeon, & Kim 2014) that estimated the consumer 
surplus gained by using online search engines instead 
of offline searches. Specifically, Chen, Jeon, & Kim (2014) 
had participants perform online and offline searches 
in an experimental setting. They established that the 
average time saved per day is 3.75 minutes. Assigning 
that time to the average wage in America, the consumer 
surplus accounts for almost $500 per user annually.16 
 
To arrive at the consumer surplus estimate for India, we 
followed the basic idea of Chen et al. (2014). However, 
rather than conduct an actual experiment, we captured 
the time saved in a representative survey among Indian 
internet users in June and July 2017. In total, we received 
1,019 usable questionnaires from a representative 
online panel. A professional international field institute 
programmed and curated the survey. The details of the 
methodology and analysis are provided in Annex 3.

The aim of the survey was to explore the alternatives that 
consumers would use if RIAs were unavailable to them and 
what additional time cost this would entail. In other words, 
we were interested in knowing how much time consumers 
currently save by using RIAs compared to the available 
alternatives they identified. For each RIA function, we 
used the most likely alternative activity as indicated by 
respondents in the survey to calculate the time saved.

The results of our consumer surplus analysis show that 
RIA usage saves on average 803.9 minutes per week. 
Based on the average annual income in India (INR94,130) 
(Government of India 2017), this translates into an 
annual consumer surplus of US$98 billion in 2017. Thus, 
each user of RIAs in India receives on average US$249 
of consumer surplus annually. Applied to the entire 
population—not just RIA users—this results in US$74 
per capita. 

Arnold et al. (2017) provide estimates for the per capita 
consumer surplus across a selection of OECD countries 

consistently higher than the APAC average. Notably, 
APAC is the world region with one of the highest 
average shares of RIA users.14  

The importance of RIAs for consumers in India can be 
explained by the great variety of functions they offer. 
As discussed earlier, RIAs cover nearly the full range 
of common internet activities. Typically, RIAs provide 
these functions without high requirements on either 
the hardware or the internet connection.15  Given the 
state of broadband infrastructure and many high-end 
mobile devices being unattainable for the majority 
of consumers, it is not surprising that these apps are 
among the most popular in India. 

2.2 RIA functions create consumer surplus
The functions that RIAs offer create added value for 
consumers as they significantly reduce transaction, 
search and information costs. Furthermore, they 
bundle communication needs in one place, offering 
rich interaction with pictures, videos or recorded voice/
video messages. All of these help users communicate 
more effectively than one could in a world without RIAs. 
Furthermore, RIAs enable new formats of communication 
and new opportunities and occasions for communication. 

As discussed in Section 1.2, various studies have already 
looked at the GDP impact of the internet, apps and 
RIAs in particular. However, so far the existing literature 
has failed to recognize the added value for consumers 
stemming from RIA usage. For instance, this added 
value can be the time and money one saves by sending 
a video via a RIA instead of sending a DVD by post. 
These effects cannot be captured in the GDP impact. 
The present study captures them for the first time for 
RIAs in India using a representative survey of consumers 
with internet access. The study measures the consumers’ 
perception of value added through the use of RIAs by 
estimating their perception of the consumer surplus 
generated by their use of RIAs. 

The underlying idea of consumer surplus is to capture 
the difference in money spent or time required between 

RIA consumer surplus in India 
Time saved by RIA usage 803.9 minutes per week

Consumer surplus (per user) US$249 annually
Consumer surplus (per capita) US$74 annually
Total consumer surplus from use of RIAs in India US$98 billion in 2017

Table 2-1: Consumer surplus results overview

14.  Own calculations based on data from the GlobalWebIndex. 
15.  Notably, various RIAs are also available as “light” versions, e.g. Facebook Messenger or Skype. 
16.  For more details see Annex 3.

Source: Representative survey of consumers in India (n=1,019), WIK analysis.
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for 2015. The consumer surplus ranges between US$32 
for Greece and US$132 for Slovenia.17  To compare 
our result for India, one first has to apply it to the full 
population, which results in US$18 per capita.18  In light 
of the difference in income levels across the countries 
considered, the consumer surplus for India may appear 
relatively high. However, one has to account for the fact 
that RIAs play a much more important role in India 
than in the selection of OECD countries. This also 
transpires from the results shown in Table 2-2, which 
indicate that there is no direct correlation between 
average wages and consumer surplus from RIAs. 

In fact, we argue that our analysis is conservative as 
we only capture the consumer surplus stemming from 
the most likely counterfactual activity19 for a selection 
of RIA functions.20 Various additional functions such 
as payment, money transfer, translation services or 
getting access to third-party services are not accounted 
for in our analysis. Furthermore, it should be noted that 
for comparability, the analysis refers to the average 

income in India as a whole. The average income in 
our representative sample of internet users in India is 
significantly higher. If the time saving was applied only 
to this sample, the absolute monetary value of the time 
saved would increase. 

2.3 Impact of RIAs on GDP
These findings underscore the estimated impact of RIAs 
on GDP globally as identified in Arnold et al. (2017) (see 
Figure 2 4). They find that a 10% increase in RIA usage 
will grow GDP by US$1 billion daily. The total impact 
registered is US$5.6 trillion for 164 countries for the 
years 2000 to 2015. Notably, this impact exceeds that of 
basic telecommunications services (US$4.8 trillion). The 
“full internet experience” is estimated to have a global 
impact of US$7 trillion. 

This is a conservative estimate of the economic impact 
of RIAs on global GDP. First and foremost, only part of the 
impact of these applications is actually captured in the 
GDP. Second, increased usage and steady innovation of 

Country Estimated consumer surplus  
2015 in US$

Average annual wages nominal US$ 
 (OECD in 2015)

Greece 32 18,880
Austria 40 59,449
Germany 45 41,840
Italy 63 31,950
United States 64 59,691
Netherlands 68 51,558
Spain 69 30,553
Denmark 72 62,944
France 73 40,208
Belgium 79 48,165
Poland 83 11,533
United Kingdom 86 45,678
Finland 87 45,396
Switzerland 91 85,886
Hungary 97 10,525
Slovak Republic 101 13,588
Norway 105 64,282
Sweden 118 46,120
Slovenia 132 24,587

Table 2-2: Selected OECD countries’ RIA consumer surplus estimates and average wages

17.  Notably, the approach taken by Arnold et al. (2017) to arrive at these estimates is different from the methodology used in this study. They extrapolate from a 
conjoint analysis conducted by McKinsey in 2010 aiming to capture the difference between consumers’ willingness to pay for specific functions on the internet 
and their actual price. 

18.  The figure for India refers to 2017 just as the figures in the table above it. 
19.  See Annex 3 for methodological details.
20.  We selected six typical RIA functions based on Arnold et al. (2017): RIA call, RIA text, RIA video call, RIA picture message, RIA video message and RIA group chat. 

Notably, 86% of respondents in our sample use five or six functions out of the six tested typical RIA functions.

Source: Arnold et al. (2017); OECD database.
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RIAs suggests that their impact has grown substantially 
over the observed period. This effect is particularly 
pronounced in India, where internet penetration has 
accelerated only recently and RIAs are more important 
than in other APAC countries (see Figure 2 3) and are used 
by a consistently larger share of consumers (see Figure 2 
5). At the beginning of 2013, the share of internet users 
using RIAs and other applications21 was almost the same 
(26% and 27%); however, in recent years, the share of 
internet users using RIAs increased more rapidly than 
the share for other applications (81% and 57%). 

The impact of RIAs in India indicated in Arnold et al.’s 
(2017) econometric model refers to the years 2000 to 
2015. Given India’s recent exponential growth in internet 
penetration and the importance that RIAs have today in 
the country, it can be expected that the impact on GDP 
in 2017 is substantially larger and in fact relatively close 
to that of the “full internet experience”. 

To understand the size of the current GDP impact of 
RIAs, one can refer to other studies that have estimated 
the economic impact of the internet and applications 
in India. The most recent study was conducted by 
ICRIER (2017), which is the first to estimate the impact 
of New Generation Internet-Based Applications 
(NGIBAs) (including RIAs) on national GDP for India. 
They performed a panel analysis across 19 Indian states 
from 2013 to 2016 using a Cobb–Douglas production 

function framework. In addition to the traditional input 
variables of labor and capital, total internet traffic and 
mobile internet traffic in petabytes per month were 
added to the model specification as proxies for internet 
usage. They found that a 10% increase in India’s total 
internet traffic will lead on average to an increase in 
India’s GDP of about 3.3%, and a 10% increase in India’s 
mobile internet traffic specifically may lead to a 1.3% 
increase in India’s GDP. 

Counterbalancing these values by the time spent on 
mobile and desktop devices and the proportion of 
traffic that can be assigned to apps, the authors estimate 
an economic impact of next-generation internet-based 
applications at a minimum of US$20.4 billion in India 
in 2015–2016. They further predict that this impact is 
likely to increase in the future. 

The usage of apps could contribute a minimum of 
US$270.9 billion to India’s GDP in 2020 (ICRIER 2017). 
Our study, which finds a consumer surplus value of 
US$98 billion in India on RIAs alone, underscores the 
view that this measure is able to capture consumer 
perceptions of value that go beyond those that are 
captured in macroeconomic estimations of GDP impact. 
For the internet in general, ICRIER (2016) estimates 
that a 10% increase in the rate of growth of internet 
subscribers leads to an increase of 1.08% in the rate of 
growth of GDP. 

Figure 2-4: Average impact of telecommunications, RIAs and the internet on global economic output from 2000 to 2015

21.  For example video and music streaming, shopping apps or navigation apps.
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Rafert and Mate (2017) focus on one specific RIA 
(WhatsApp). They estimate that a 5 percentage point 
increase in WhatsApp penetration is associated with 
US$10.6 billion in Asia.22

The Indian government recognizes the economic 
and societal potential of the internet and digitization 
in its Digital India Programme.23 McKinsey (2014) 
estimated that the adoption of new technologies and 
innovative ideas across sectors through the Digital India 
Programme will help India boost its GDP by US$550 
billion to US$1 trillion by 2025.

Already today, the internet economy is a significant sector 
in India. According to BCG (2015), it represented US$60 
billion in 2013, which equaled 2.7% of India’s GDP at 
the time. They predict that the Indian internet economy 
will grow to over 4% of GDP by 2020.24  Focusing on 
the potential value of online intermediaries in India, 
Copenhagen Economics (CE 2014) estimates a potential 
value of US$41 billion in 2015, which corresponds to 
1.3% of GDP. Revenue accrued by firms working in the 
local internet economy is an example of the immediate 
impact on local value creation of the internet in general.25

Arnold and Schneider (2016a, b) find a significant 
indirect impact of consumers’ usage of RIAs and 
streaming services for music and video. Based on a 
representative sample of German consumers, they show 
that with increasing usage intensity of online services, 
consumers’ willingness to pay for telecommunications 
and data services increases. Their analysis also shows that 
consumers with high usage intensity of online services 
are more likely to have purchased a new (and likely more 
expensive) data plan. For India, these results suggest 
that consumer demand for data plans stems from their 
demand for online services. Thus, telecommunications 
providers benefit ultimately from innovative online 
services being available to everyone in the country. Given 
their importance for Indian consumers, RIAs likely play an 
important role for consumer demand for data services. 

In summary, numerous studies suggest a strong 
impact of RIAs and other online applications on GDP. 
In addition, our approach adds further insights into the 
value that is added by RIAs for consumers beyond what 
is measured in GDP. The following chapter explores the 
impact of RIAs on local value creation in more detail 
using case study insights.

Figure 2-5: Use of RIAs vs. other applications in India

22.  Measured at purchase power parity (PPP) referring to 2015: A 5 percentage point increase in WhatsApp penetration is associated with the following increases in 
GDP: US$22.9 billion globally (PPP 2015); regionally: US$10.6 billion in Asia; US$5.4 billion in North America; US$3.9 billion in Europe; US$1.1 billion in the Middle 
East; US$1.0 billion in South America; US$0.8 billion in Africa. 

23.  http://digitalindia.gov.in/content/about-programme.
24.  BCG (2015) estimated the value of the internet economy as a whole, considering several subsegments like e-commerce, online content, advertising, government 

spending, devices, infrastructure and connectivity. 
25.  CE (2014) estimated the impact of online intermediaries on India’s GDP. The authors divided online intermediaries into five categories: internet access and service 

providers; data processing and web hosting providers; internet search engines and portals; third-party platforms for e-commerce; and social media. In order to quantify 
the GDP impact of online intermediaries, the authors identified all activities related to online intermediaries and then concluded its contribution to GDP growth. 

Source: Own representation based on WIK calculations based on data from the GlobalWebIndex.
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3.  Local Value Creation by  
RIAs in India

The preceding chapter positioned the economic impact 
of RIAs close to that of the full internet in developing 
countries and in particular in India. It also highlighted 
the significant consumer surplus that RIAs add in India. 
These findings rest on the fact that RIAs develop and 
adopt more and more functions typically fulfilled by 
applications and websites on the internet as well as the 
fact that RIAs are the most commonly used applications 
in India. The present chapter further underpins RIAs’ 
proximity to the internet as it demonstrates how their 
local impact mirrors that of the internet. 

For the internet’s socioeconomic impact and its effect 
on businesses, people and governments, the World Bank 
(2016) establishes three basic mechanisms: inclusion, 
efficiency and innovation (see Figure 3-1). To describe 

how RIAs put these three mechanisms into practice, this 
chapter will use case studies from India to illustrate the 
World Bank Framework. 

3.1  Local value creation through increased 
inclusion
RIAs like Lookup (see case study) meaningfully extend 
the inclusion mechanism of the internet. For many 
small shops in India, a fixed broadband connection and 
a desktop computer with appropriate software may be 
difficult to get. Instead, RIAs offer an easily accessible 
platform to such local businesses that bears almost no 
financial risk. They can successfully use RIAs to connect 
to existing and new customers, access local, regional 
and possibly international markets or negotiate with 
suppliers. While businesses profit from the subscriber 
base of RIAs, the subscribers benefit from seamless 
integration of purchases or even their daily shopping 
into apps that they use most often. A recent Zinnov 
(2017) study underscores this argument as it shows that 
RIAs help online reselling businesses run by housewives 
to achieve US$9 billion in revenue. 

Key insights
 ♦  RIAs help to overcome obstacles to good health outcomes created by poor infrastructure, like in the case 

of water accessibility. Specific RIAs like Waattr and NextDrop are supporting clean water supply in several 
Indian cities. 

 ♦  RIAs can play an important role in education and knowledge transfer when direct face-to-face 
communication is not possible (e.g. Teno and Arch-The Way).

 ♦  RIAs increase productivity and efficiency within organizations. RIAs like Flock increase transparency and 
reduce email transfer and in-person meetings by a considerable amount, leading to a significant cost 
reduction for small and large enterprises. 

 ♦  Each new and innovative RIA entering the Indian market will create many new jobs. Hike alone is estimated 
at having created about 2,000 jobs in India and is expected to create even more positive spillover effects 
at the regional level, e.g. supporting start-up businesses. 

 ♦  RIAs are simplifying trade, job searches and citizen participation in policy formation. RIAs like WhatsApp 
and Lookup help new businesses enter the market, increase their visibility and connect them to potential 
customers. Reportedly, SMEs using WhatsApp generate 30% of their sales through this channel. Upwork 
enables businesses to find freelancers across the world. The lifetime value of jobs posted in India amounts 
to almost US$167 million. Citizen engagement (for example sharing ideas and participating in policy 
formation) with the government is enabled via the application MyGov. 

 ♦  RIAs offer new communication options for those facing communication barriers, for example people with 
disabilities.

A recent Zinnov (2017) study 
underscores this argument as it 
shows that RIAs help online reselling 
businesses run by housewives to 
achieve US$9 billion in revenue. 
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Lookup connects customers to nearby stores
Lookup provides a platform that enables customers to connect to nearby shops. In 2015, the messaging 
application already attracted 1.2 million users who were using the app to connect with around 80,000 
merchants across Bangalore, Pune, Delhi and Mumbai. While customers can reach local businesses that cannot 
afford other means of online marketing, such as their own website or online advertising, businesses are given 
the opportunity to increase their visibility and customer base and thereby to grow. The service also enables 
hyperlocal deliveries in cooperation with another India-based venture. Today, more than two million requests 
have been sent and thousands of additional local businesses have joined the platform.26 

1.5 million users
2 million requests

90,000 local merchants
Lookup Cash

Source: Lookup and press reports.

Figure 3-1: Three mechanisms of the internet’s socioeconomic impact

One of the most important characteristics of RIAs is that 
they enable companies of all sizes, but especially SMEs, 
to interact with customers and provide information 
quickly as well as real-time support. As a result, RIAs 

significantly improve the customer service experience, 
which helps companies to increase sales and lower 
marketing costs. According to Abeer Media (2016), 30% 
of sales generated by SMEs are created by using RIAs. 

26.  http://lookup.to/company/about/ 
https://techcrunch.com/2015/10/14/lookup-a-chat-app-that-connects-retailers-and-customers-in-india-raises-2-5m/ 
http://lookup.to/faq/ 
http://blog.lookup.to/post/128184137430/lookup-introduces-hyperlocal-deliveries-in
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As Rafert and Mate (2017) find in their study of 
WhatsApp’s economic impact, around a fifth of 
WhatsApp users interact with businesses via the 
application, mostly to confirm an appointment or 
make a purchase. Businesses reportedly benefit from 
this direct contact by using the app to tailor customer 
services that resonate well with consumers.

As regards the inclusion of people, the World Bank 
identifies job opportunities as the most relevant 
inclusion mechanism. Of course, RIAs create local jobs 
in India. Hike employs more than 2,000 people in India. 
Facebook has generated 335,000 jobs in India through 
its marketing, platform and connectivity efforts 
(Deloitte 2015). Furthermore, by increasing data usage, 
RIAs are also partly responsible for the growth of major 
telecommunications providers in India who in turn 
employ more people. 

Most of these jobs are part of the prospering IT sector 
in India. In total, the IT sector employed close to 3.7 
million people in the financial year 2016.27 According 
to the World Bank (2016), people with jobs in the IT 
sector typically enjoy above-average salaries. More 

importantly, however, IT sector jobs tend to have one of 
the highest multiplier effects on adjoining industries. For 
comparison, in the US and in Germany, around 4.9 jobs 
are created in other industries for every existing IT job. 
It can be expected that these effects are similar in India. 
Government support for the IT industry by setting the 
right framework conditions for innovation and growth 
could consequently have significant multiplier effects for 
the economy as a whole. 

Beyond this direct impact, RIAs also help freelancers to 
find new projects. A particularly noteworthy example 
for India is Upwork, a platform for freelancers that 
uses its own messenger app to advertise jobs, present 
profiles of freelancers and negotiate the freelance 
job details, payment and so forth. According to the 
World Bank (2016), 44% of freelancers on Upwork are 
women who would otherwise find it hard to gain an 
income since it allows them to balance family and work 
commitments. Furthermore, Rafert and Mate (2017) 
conducted a consumer survey among WhatsApp users 
and found that 42% of Indians use WhatsApp for job 
and business-related communication. By doing so, 
they are able to simultaneously reduce costs and boost 
efficiency and productivity. 

For the government, RIAs create a completely new 
level of citizen reach and participation. For instance, the 
Indian government launched the MyGov application 

27. http://www.sganalytics.com/blog/automation-in-indian-it-industry/ 
28. https://en.wikipedia.org/wiki/Upwork
29. https://www.elance.com/trends/skills-in-demand/geo#GeoRanking
30. https://phys.org/news/2016-06-exploring-global-digital-labour.html
31.  https://www.elance.com/q/online-employment-report 

https://en.wikipedia.org/wiki/Freelancing_in_India
32. https://www.elance.com/trends/skills-in-demand/geo#GeoRanking
33.  https://www.upwork.com/blog/2015/06/upwork-messenger-app-android/ 

https://play.google.com/store/apps/details?id=com.upwork.android&hl=de

Connecting employees and employers
Upwork, formerly Elance-oDesk,28 enables businesses to find suitable freelancers across the world. In August 
2014, the lifetime value of jobs posted amounted to more than US$5 billion, with 4.9 million jobs posted in 
total.29 While the majority of the demand for online labor came from high-income countries, the majority of the 
supply came from low-income countries. India, however, is an exception.30  The country has ranked favorably 
on both sides of the market. In 2013, India was ranked as the second largest country with freelancers.31  The 
lifetime value of jobs posted in India amounted to US$167 million. In 2013, 112,378 jobs had been posted in 
total, making India one of the top five countries using Upwork in terms of job value.32 

In 2015, the company launched an Upwork Messenger App to connect businesses and freelancers in a more 
immediate way.33 The application enables users to react and interact faster, which in turn speeds up the 
recruitment process and ultimately increases the number of signed freelance contracts.

Source: Elance, Upwork and press reports.

For the government, RIAs create a 
completely new level of citizen reach 
and participation.
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that offers citizens the chance to share their ideas and 
participate in policy formation. A central part of the 
application is the two-way communication feature 
for exchange between government and citizens. The 
Right to Information (RTI) group also launched an app 
that facilitates communication between citizens and 
RTI activists.34 Beyond specialized applications, RIAs in 
general enable social interaction of citizens and access to 
information and knowledge exchange, thus supporting 
the democratic process. 

3.2  Local value creation through increased 
efficiency 
For businesses, the most important aspect of increased 
efficiency through Information and Communication 
Technology (ICT) implementation is cost reduction. 
As Rafert and Mate (2017) show, companies using 
WhatsApp for business purposes by and large agreed 
that using this RIA lowers the cost of production and 
marketing. They furthermore agree that internal and 
external communications become more efficient. The 

WhatsApp improves business performance of local merchants
Countless entrepreneurs in India started using WhatsApp to further promote their businesses and engage 
with both potential and repeat customers. The majority of these businesses use WhatsApp to market their 
products and increase sales. For instance, Sachdeva Resource Management does not own a website but has 
been able to create a pan-Indian presence through WhatsApp, which triggers 60% of the company’s business. 

Another reason for the increased usage of WhatsApp by several ventures is to provide real-time support and 
customized services to their clients. Bonn’s Photography uses WhatsApp this way. As a photography service 
provider, the ability to share photos and videos helps him to react quickly to his clients’ needs and wishes. The 
firm generates almost 60% of its sales through WhatsApp. 

WhatsApp further enables customers to order online or give feedback. The food delivery service Ujjain On 
Wheels is located in Madhya Pradesh. It employs 12 people. To be able to provide timely deliveries, seamless 
teamwork is required. WhatsApp enables just that. Customers also use it to provide feedback and this is used 
to constantly improve the firm’s service. After using WhatsApp for almost a year, around 30% of Ujjain On 
Wheels’ sales are generated through the app. 

Queen’s Wedding Invitation Cards uses WhatsApp to replace email. The app is the owner’s primary customer 
communication channel. This cuts costs and time spent on communicating with their worldwide customer 
base. Around 90% of their sales are generated on WhatsApp.

Source: Abeer Media Pvt. Ltd. (2016).

34. http://exams.careerlauncher.com/6-mobile-apps-indian-government/

following case study illustrates the various effects of 
WhatsApp usage in companies. 

For individual workers, RIAs can significantly increase 
labor productivity. For instance, communication via 
RIAs can reduce travel expenses, save time and ease 
collaboration. Everything from simply collecting and 
exchanging information and ideas about scheduling 
and confirming meetings to sending documents 
can now be done via RIAs. Flock is a RIA dedicated to 
business usage. The case study illustrates its impact on 
internal and external efficiency.

RIAs can also increase the efficiency of public service 
delivery. In particular in developing countries, this can 
be of critical importance. Clean drinking water is an 
essential precondition for a healthy and productive 
population. Although significant progress has been 
made on water supply, in many areas it is only 
intermittent and sometimes not clean enough to drink. 
Information about when water is available or alerts when 
the water may not be drinkable are crucial, as this can 
help avoid wasting time waiting for water or walking to 
another more remote water supply. Apps such as Waattr 
can provide exactly this type of information.
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Every drop counts
In 2010, the United Nations University indicated that more people own a cell phone in India than have access to 
a toilet. This shocking finding raised international awareness of the poor infrastructure conditions in developing 
and emerging countries. 

While according to the WHO and UNICEF there is some improvement globally, the situation is still difficult for 
many people living in India. Water supply there is intermittent and sometimes of poor quality. This is due to 
a predominantly manual system of valves in the Indian cities, which makes water supply unpredictable. Thus, 
information about when good clean water is available is crucial. The Indian-based service NextDrop has been 
providing this kind of information to its subscribers via SMS for almost six years now, reaching more than 75,000 
households in four Indian states. After interacting with the people operating the valves, NextDrop sends out a 
text message to its subscribers with information about when and where to expect water. In 2015 the venture also 
launched a smartphone app called Waattr36 that allows users to find and share information about water quality 
and supply with the local community.

Integrating this system into a RIA could further empower the crowdsourcing approach with pictures and 
videos of leaks or other faults in the system. This additional information may improve the overall quality of the 
infrastructure as early intervention could reduce maintenance costs. Furthermore, picture analysis algorithms 
could help people to evaluate the quality of the water they receive.

Source: Press reports.

WhatsApp reunites families 
After a train derailed in northern India in 2016, doctors used WhatsApp to reunite victims with their relatives. 
Most of the injured passengers were separated from their families and friends after they were rescued and 
rushed to different hospitals in the same area. Doctors in those hospitals immediately took pictures of each 
patient coming in and shared their names and identities on WhatsApp. This meant that families were reunited 
within just hours. This was the case for an eight-year-old girl traveling with her grandfather and uncles. Her 
brother was able to track her down quickly due to the doctors’ approach.37 

Source: Press reports.

35.  https://www.flock.co/?utm_expid=.xkVwepncRaSL712xkITykA.0&utm_referrer=https%3A%2F%2Fwww.google.de%2F 
http://www.dqindia.com/flock-a-start-up-aiming-to-improve-efficiency-and-productivity/ 
http://www.marketwired.com/press-release/flock-launches-flockos-worlds-first-chat-operating-system-2184600.htm 
https://www.crunchbase.com/organization/flock-2#/entity 
http://startup2day.in/story-fullview/ceo-bhavin-turakhia-has-decided-to-invest-25-million-in-flocks-team-messenger-app

36.  http://www.npr.org/sections/goatsandsoda/2015/08/29/434649468/no-more-standing-by-the-spigot-messaging-app-alerts-water-availability;  
http://www.firstpost.com/business/startups-business/nextdrop-a-startup-that-informs-you-what-time-water-will-be-supplied-in-your-area-1615803.html;  
http://www.moneycontrol.com/news/business/startup/world-environment-day-here-are-8-indian-startups-that-are-making-the-earth-better-2296137.html;  
http://www.thealternative.in/society/waattr-nextdrop-a-start-up-to-solve-water-problem-through-modern-technology/

37.  http://www.dailymail.co.uk/indiahome/indianews/article-3958312/Doctors-turn-WhatsApp-reunite-survivors-India-train-disaster-children-families-separated-
chaotic-scenes-following-derailment.html

Flock improves efficiency and productivity of businesses 
Flock was launched in 2014 and has already attracted users from more than 25,000 companies. This messaging app 
for teams intends to simplify communication. According to a survey among users, the deployment of Flock has 
raised collaboration, efficiency and productivity by 30%. The application is also increasing transparency at work, as 
well as reducing email transfer and in-person meetings by 50%. This in turn will reduce costs. Originally founded in 
India, Flock serves clients across the world, thereby creating value for both the localized and globalized economy.35 

Source: Flock and press reports.

+30%  
PRODUCTIVITy

IN-PERSON 
MEETINGS

-50%
EMAILS
-50%
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Furthermore, responding to crises and providing 
education are two other major areas of public services 
provided by governments that can benefit from RIA usage. 

3.3  Local value creation through increased 
innovation 
As regards the local business environment, the 
World Bank (2016) links increased competition to 
the innovation mechanism of the internet. Indeed, 
RIAs benefit from the generally low entry barriers 
and significant scaling potential that the internet 
offers. In addition, among RIAs themselves there is 

significant competitive pressure. Established RIAs 
creators develop new functions continuously. New 
startups sometimes introduce completely new ways 
to interact  or focus successfully on a specific target 
group. Indian startups have also been very successful 
in the area of RIAs. Table 3 1 highlights some examples 
of local RIAs. 

Most of the firms in Table 3-1 are young, locally 
born companies that can be characterized as highly 
innovative, responsible for creating new services, and 
empowering the local Indian economy. While some of 
the RIAs above have already been considered in earlier 

NGCS Est. in Description
Flock 2014 Communication app for teams
Hike Messenger 2012 Cross-platform instant messaging service
JioChat Messenger 2015 Messaging app
Lookup 2014 Chat-based platform connecting customers to nearby stores
Nimbuzz 2008 Free chat and calling app

Table 3-1: RIAs from India

case studies, the following case study highlights Hike’s 
local impact. In addition to its economic impact, Hike 
is also very innovative in terms of the new functions it 
introduced in its app. 

RIAs also contribute substantially to consumer welfare 
by improving the quality of life and social cohesion. 

Education is a key enabler of economic progress 
(Shaw & Allison 1999). Consequently, improving the 
success and impact of education is one of the top 
priorities in both developed and developing countries. 
Communication is a fundamental requirement of 
knowledge transfer and thus plays an important role in 
education. However, there are various situations when 

Source: Own representation based on press reports.

Hike Messenger (launched in Dec 2012)
Month/Year Functionality implemented
Dec 2012 Texting; videos/photos; group chats; SMS
Jan 2013 End-to-end encryption and voice messages
Jun 2014 File transfer
Jan 2015 Voice calls
Sep 2015 Group conference calls
Oct 2015 Hike direct
Dec 2015 Multilingual interface, keyboard
Jan 2016 Carpooling/ride sharing
Mar 2016 Gaming
Oct 2016 Video calls
Nov 2016 Sharing stories (timeline)

Table 3-2: Hike Messenger innovation timeline 

Source: Arnold et al. (2017) based on press reports; the functionalities listed above represent major steps in the development of Hike Messenger and are not meant as a 
full reflection of all it offers.
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direct face-to-face communication is not possible, 
either because pupils live in remote areas or when the 
learning is to be extended beyond the classroom. This 
is where RIAs can play an important role. The most 
common application of RIAs in education is to distribute 
educational material. However, RIAs are also used 
to improve the overall interaction process between 
teachers, parents and pupils. To this end, various 
specialized RIAs, so-called classroom communication 
apps, exist. These are messaging apps, like Teno39 and 
Arch-The Way40 in India, that connect teachers with 
students and their parents. In general, the classroom 
apps enable teachers to broadcast messages, images, 
videos, tabular schedules and files to the entire class 
or receive feedback from the students and parents. 
Participants have to sign up via an app to connect in 
a secure manner. These apps support critical aspects 
of interaction between schools, students and parents, 
like controlled distribution of data and filtering of 
information that might harm children. 

Besides these specialized RIAs, mainstream RIAs are 
often used to achieve similar results. In many developing 
countries, general purpose RIAs play the main role since 
specialized services are rarely available. The following 
case study demonstrates this point.

Hike offers localized stickers and two-way chat themes and has been developed to solve cultural and 
infrastructural problems such as lack of privacy and inconsistent data connectivity. In addition, it is the only 
messaging app in India that allows users to send messages from smartphones to feature phones and vice 
versa. With the introduction of Diwali coupons in 2015, which users can get from online shopping websites 
such as Amazon, eBay, Jabong, Domino’s and Pizza Hut, over 100 local shops and restaurants are supported by 
such coupons, thus creating value for the localized economy.38

Source: Hike Messenger and press reports.

Hike Messenger creates local value in India 
Hike Messenger is creating significant local value in India. As a fast-growing Indian company with a market 
capitalization of US$65 million in March 2016 (SoftBank Group 2016), Hike is expected to create new jobs and 
generate other positive spillover effects at the regional level. In January 2016, Hike crossed the 100 million user 
mark in India.

Telling the story of education success: 
RIAs in teaching 
In India, two development organizations, Voluntary 
Services Overseas (VSO) and Pratham, developed 
a training plan41 to improve reading and writing 
skills for children in the rural district of Bundi. For 
seven weeks, teachers received a daily language 
lesson plan via SMS and WhatsApp. The plans 
became more complex as the weeks went by, and 
in the latter stages of the pilot, WhatsApp was used 
to deliver audio and song-based teaching aids, and 
to provide a forum for educators’ discussions. 

The results were impressive: after seven weeks, 63% 
of the children at participating schools were able to 
correctly read words and sentences compared to 
35% at the beginning of the seven-week program. 
This is significantly higher than results at other 
schools (an increase from 35% to 42%) that did not 
participate in the learning program. In addition, the 
learning program is very cost-effective at just 10 
Indian paise per child, which is only 1.4 euro cents.

Source: VSO International.

38. http://indianexpress.com/article/technology/social/hike-messenger-introduces-special-diwali-coupons-for-its-users/
39.  https://tenoapp.com/
40. https://yourstory.com/2016/01/arch-the-way/ 
41. See full report: https://www.vsointernational.org/sites/default/files/sms_report_final_v1_4.pdf
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Finally, RIAs also support people with disabilities that 
potentially face some barriers to interacting with 
others. For example, with respect to deaf people and 
those hard of hearing, there is only a limited population 
base that speaks sign language, and there are variations 
of sign language all across the globe. RIAs create new 
and enriching ways for those who are deaf or hard of 
hearing to communicate and connect with others, 
giving them a voice that they otherwise may not have 
had. There is an increasing trend among individuals with 
communication disabilities to use standard commercial 
devices Bornman et al. (2016). Standard commercial 
technologies such as touchscreens and speech 
recognition are playing an increasingly important role in 
supporting people with specific access needs, in many 
cases replacing the more expensive Augmentative 
and Alternative Communication (AAC) technology 
previously used for these purposes (Raja 2016). Alper & 
Haller (2017) have found that mainstream technologies 
are comparatively more powerful, compact, and have a 
longer battery life, which is essential for communicating 
without having to stop and recharge a device, as is 
often the case with specialized AAC devices. However, 
it should also be noted that in the Bornman et al. (2016) 
study, negative perceptions of mainstream devices 
also resonated with participants. Despite adaptions to 
the mobile devices, participants identified frustrations 
using them, like having difficulty entering a lot of text 
(30%), and having difficulty reading something on their 
device because the screen was either too small or the 
screen reader could not read the text aloud (17%).

There have been dedicated developments, such as 3D 
touchscreens and cell phones that can be turned on by 
voice command or manipulated with head movements 
like the Sesame phone, but developers of RIAs are also 
working to provide equal access for everyone. An app 
called Ava translates spoken language into written 
language displayed in the app on the smartphone of a 
person who is deaf or hard of hearing. Another app called 
Five allows users to use sign language (existing or new) 
and send the message to friends in Five or connect with 
Facebook Messenger.

(Bornman et al. 2016) also found that 40% of the studied 
population used one or two apps on their wireless 
devices, with the most popular being social networking 
apps; 67% of the individuals have a profile on Facebook, 
Twitter and/or LinkedIn and 43% visit these sites 
several times a day. This is in line with other studies, 
like Caron & Light (2016) and Light & McNaughton 
(2014), which suggest that social media via networked 
mobile technologies give individuals with significant 
communication disabilities opportunities to increase, 
maintain or improve their own communication in 
everyday contexts. Indeed, RIAs can also play a crucial 
role in this respect. For instance, the Australian app 
Hireup enables rich interaction between people with 
disabilities and potential professional care workers. The 
app facilitates socializing before the actual interaction 
commences. This means that common interests can be 
explored, resulting in an improved matching process for 
care workers and people with disabilities. 
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India appears to be on the fast track to becoming a 
digital country, with mobile phones at the center of this 
revolution.42 Internet adoption is growing exponentially 
and is showing a measurable effect on India’s economic 
development as the country has been outpacing the 
worldwide economic growth trend over recent years, 
coinciding with a strong growth in internet penetration. 
As the present study has shown, RIAs play an essential 
role in India’s digitization and economic and social 
welfare. Besides various globally successful RIAs, local 
innovators like Hike, Flock, Lookup, JioChat Messenger 
and Upwork play an important role in developing locally 
relevant RIAs. 

RIAs provide consumers with numerous innovative 
functions that traditional communications services 
cannot offer. Arnold et al. (2017) find that RIAs indeed 
follow a separate evolutionary path from traditional 
communications services, from desktops to mobile 
devices. Given their rapid innovation and adoption of 
innovative functions, RIAs’ distance from traditional 
communications services is bound to grow. The study 
also reaffirmed the significant economic impact of RIAs 
on GDP globally. 

For India, the present study highlights the consumer 
surplus that these applications create by reducing 
information, search and transaction costs for consumers. 
For 2017, we estimate a total consumer surplus by RIAs 
in India of US$98 billion, a surplus of US$74 per capita 
and time savings of about 13 hours per week. Thus, 
each user of RIAs in India receives on average US$249 of 
consumer surplus annually. This corresponds to almost 
two monthly incomes, which was about US$122 in 2016. 

Mostly importantly though, this is not the only way 
in which the local economy benefits from RIAs. Local 
businesses can significantly increase their market 
access and consequent sales. Groups like housewives 
who previously did not have access to the job market or 
found it hard to balance family commitments with paid 
employment can use RIAs to overcome typical barriers. 

Finally, RIAs help India to achieve its sustainable 
development and digitization goals. Innovative RIAs 

4. What’s Next for RIAs in India?

are particularly relevant in India to overcome the 
challenges of scale and scope as well as gaps in India’s 
physical infrastructure. In fact, RIAs may represent 
a very cost-effective and efficient way to drive the 
Digital India Programme. For example, digital illiteracy 
is a significant barrier in India. RIAs can help to tailor 
devices and services with multilingual interfaces as well 
as interfaces that are appropriate for citizens with less 
formal education and limited digital experience. 

Innovation is engraved in the DNA of RIAs as the Hike 
case study (among others) in Chapter 3 shows. Only 
through constant innovation, in a market with low 
barriers to entry, can these applications stay ahead 
of their competition and generate local value. This is 
likely to drive demand for data services, increasing 
opportunities for telecommunications providers to gain 
additional revenue. It also pushes the Indian internet 
economy to be the best it can be. The popularity and 
increasing use of RIAs in India is testament to the fact 
that these innovative products and features have added 
perceptible value to consumers’ lives and welfare. 

As the functionalities of RIAs expand and develop to 
get closer to the full internet experience, it becomes 
increasingly important that these innovations are 
allowed to grow unhampered. A highly regulated market 
not only affects the existing market, but also affects 
negatively the willingness of people to try to become 
entrepreneurs. To ensure that the internet economy 
flourishes, and that consumers, entrepreneurs and the 
market see sustained benefit, policies that encourage 
innovation must remain a top priority for policy makers. 
Heavy-handed regulation will stifle innovation, and 
policy uncertainty could discourage investment. While 
there has been intense debate in many countries 
surrounding regulation of this sector, given its fast-
evolving nature, the general direction of this has been 
through informal and light-touch regulation. 

42. ICRIER (2017) has substantiated this in their recent report. 

RIAs provide consumers with 
numerous innovative functions 
that traditional communications 
services cannot offer.
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Annex 1: Overview of key studies on the economic impact of telecommunications services, 
the internet and RIAs

Authors Methodology Dependent 
variable

Key explanatory variable  
(and covariates)

Range of impact on GDP

Roeller & 
Waverman 
(2001)

Regression on panel data 
from 21 OECD countries 
from 1970 to 1990 using 
a production function 
framework with fixed effects

GDP Stock of telecommunications 
infrastructure (stock of capital 
net of telecommunications 
capital, stock of human 
capital, exogenous time trend, 
geographic area, government 
surplus, investment in 
infrastructure, price of 
telephone service, waiting list 
for main lines per capita) 

A 10% increase in 
telecommunications 
penetration will lead to 
economic growth by 0.34%

Sridhar & 
Sridhar (2007)

Regression on panel data 
of 63 developing countries 
from 1990 to 2001 using a 
production function with 
a system of simultaneous 
equations with and without 
country fixed effects

GDP Telephone penetration (capital, 
labor, total telephones per 100 
population)

A 1% increase in telephone 
penetration increases GDP 
by 0.15% without country-
specific fixed effects and by 
0.10% with country-specific 
fixed effects

Gruber & 
Koutroumpis 
(2011)

Panel data regression of 
192 countries for a time 
period of 18 years (1990–
2007) using a production 
function with a system of 
simultaneous equations

GDP Level of mobile penetration in 
100 inhabitants (capital, labor, 
population living in urban areas, 
mobile subscriptions, mobile 
revenue)

Adoption in mobile 
telecommunication will 
lead to an average annual 
GDP growth of 0.19% for 
low-income countries and 
0.35% (non-OECD) to 0.39% 
(OECD) for high-income 
countries

Czernich et al. 
(2011) 

Logistic panel regression on 
OECD countries between 
1996 and 2007 using 
production function with 
year and country fixed 
effects and an instrumental 
variable 

Per capita GDP 
growth 

Broadband penetration (pre-
existing traditional networks, 
capital, labor, human capital) 

A 10% increase in broadband 
connectivity is associated 
with an increase of per capita 
GDP of between 0.9% and 
1.5% 

Farhadi, Ismail 
& Fooladi 
(2012)

Dynamic panel data model 
with country fixed effects 
covering 159 countries 
between 2000 and 2009 

GDP ICT use measured by number of 
internet users, fixed broadband 
internet subscribers and the 
number of mobile subscriptions 
per 100 inhabitants (previous 
year’s GDP) 

If a country improves the ICT 
use index by 1%, economic 
growth will increase by 0.09%

Rafert & Mate 
(2017)

Regression of panel data of 
157 countries from 2012 to 
2015 using year fixed effects

GDP per capita WhatsApp penetration 
(government expenditure 
(% of GDP), gross capital 
formation (% of GDP), inflation, 
worldwide governance indicator, 
fixed broadband subscription 
(%), mobile and cellular 
telephone subscriptions (%), 
proportion of people living in 
urban areas, population density)

A 5% point increase in 
WhatsApp penetration is 
associated with the following 
increases in GDP: 
-US$22.9 billion globally 
(PPP 2015)
-And regionally: US$10.6 
billion in Asia; US$5.4 billion 
in North America; US$3.9 
billion in Europe; US$1.1 
billion in the Middle East; 
US$1.0 billion in South 
America; US$0.8 billion in 
Africa

Annexures
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In order to estimate the impact of RIAs on GDP, we have 
to estimate the two endpoints, namely the impact of 
telecommunications (voice and text functionality) on 
GDP and the impact of the “full internet experience” 

Arnold et al. 
(2017)

Regression on panel data of 
164 countries from 2000 to 
2015 using time and country 
fixed effects

GDP per capita Telecommunications usage 
index and internet usage index 
and capital/labor ratio

A 1% increase in 
telecommunications leads to 
a 0.028% increase in GDP per 
capita and for internet usage 
the increase is 0.041%

ICRIER (2017) Regression on panel data of 
23 countries from 2011 to 
2015 and a panel regression 
of 19 Indian states from 2013 
to 2016 using a production 
function framework with 
country fixed effects

GDP Total and mobile internet traffic 
(capital/labor ratio)

A 10% increase in global 
internet will lead to a 1.3% 
increase in global GDP, 
whereas a 10% increase in 
global mobile internet traffic 
will lead to a 0.7% increase 
in GDP.
A 10% increase in India’s total 
internet traffic is associated 
with a 3.3% increase in India’s 
GDP. India’s GDP will rise 
by 1.3% when India’s mobile 
internet traffic increases by 
10%

(overall functionality) on GDP. In the second step, we 
approximate the impact of RIAs, which is assumed to 
range between these two endpoints.

Annex 2: Methodology for the estimation of the global economic impact of RIAs

(1) telecom (2) internet

VARIABLES Log(GDPpc) Log(GDPpc)

Log(K/L) 0.168*** 0.141***
(0.039) (0.037)

Log(IndexTelecom) 0.028**
(0.013)

Log(IndexInternet) 0.041***
(0.008) Multilingual interface, keyboard
Constant 6.818*** 7.188***

(0.406) (0.386)

Observations 2,616 2,607
Number of countries 164 164
R-squared 0.800 0.814

Table A2-1: Global impact of telecom/internet usage on GDP per capita

Source: Arnold et al. (2017). Robust standard errors in parentheses.   *** p<0.01, ** p<0.05, * p<0.1
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The table A2-1 presents the results of the econometric 
estimation of the impact of telecommunications and the 
internet on global economic output per capita over the 
16-year time span for 164 countries. The overall models 
as well as the individual coefficients are statistically 
significant in both equations. R-squared (the share of 
the variance in the sample that can be explained) is 
around 80% in both specifications. Further tests were 
conducted and all of them supported the robustness of 
the estimates.

Column 1 presents the results for the common logarithm 
of the telecom index. The estimated coefficient for the 
telecom index is statistically significantly different from 
zero at the 5% level. According to this coefficient, a 
10% increase in the global level of the telecom index 
leads to a 0.28% increase in the level of global GDP per 
capita. On average, this 10% increase corresponds to an 
economic magnitude of about US$4.8 trillion of global 
GDP over the 16-year period.

Column 2 shows findings for the common logarithm 
of the internet index. The estimated coefficient for the 
internet index is statistically significant at the 1% level 
and reveals an even higher impact on economic output 
than telecommunications. The coefficient indicates 
that a 10% increase in the internet index results in a 
0.41% increase in the level of global GDP per capita. 
On average, this 10% increase relates to an economic 
magnitude of about US$7.0 trillion of global GDP over 
the 16-year period.

Our findings are consistent with the economic 
literature that telecommunications and internet usage 
are positively correlated with economic output. Our 
results can be interpreted as conservative estimates, 
in particular for the internet impact on GDP, since 
there are several non-monetary aspects of internet 
functionality, such as reduced information, search and 
transaction costs, and further efficiency gains, such as 
rather large spillover effects due to time saved. These 
non-monetary aspects that are not considered in GDP 
tend to have quite a large effect in economic terms at 
a global level.

For the estimation of the impact of telecommunications 
and the internet on GDP, we use the World 

Development Indicators database of the World Bank 
for macroeconomic data such as the purchasing-
power-parity-adjusted (PPP-adjusted) GDP per capita 
(GDPpc) and labor (L) and the Penn World Table data 
for the PPP-adjusted capital stock (K). International 
Telecommunications Union (ITU) data for five indicators 
are used for the construction of two indices: an index for 
telecommunications and an index for internet usage.43 
For the indicators selected for the construction of our 
two indices, the normalization of the data is based on 
the recommendations of the ITU. Normalization of the 
data is necessary before any aggregation can be made to 
ensure the data set uses the same unit of measurement. 
The weighting of the indicators is also based on the ITU 
recommendations to construct both indices.

The telecom index covers indicators that provide an 
indication of the available telecom infrastructure 
and individuals’ access to basic telecommunications 
services.44 The internet index covers indicators that 
capture internet usage.45 Overall, the ITU obtained 
the data for countries through national household 
surveys that are either provided directly to ITU by 
national statistical offices or obtained by ITU through 
its own research. There are certain data limits to some 
indicators, insofar as estimates have to be calculated 
by ITU for many developing countries that do not yet 
collect ICT household statistics.

Our panel data set covers 164 countries with a time span 
from 2000 to 2015. We use an aggregate production 
function framework (Cobb–Douglas setting) that 
captures the effects of the inputs—capital, labor, and 
telecommunications or the internet (see equation 1)—
on the output measure GDP:

Thus, we relate national aggregate economic activity to 
the stock of capital K and the stock of labor L as the two 
main production/input factors and a Telecom index or an 
Internet index (see equation 2) as well as an exogenous 
time trend t. Therefore, we have the PPP-adjusted GDP 
per capita as a function of the capital/labor ratio (K/L) 
and an index for telecoms or an index for internet usage 
(based on the ITU indicators). 

43.  The ITU ICT Development Index is a composite index (based on 11 indicators) designed to be global and reflect changes taking place in countries at different 
levels of ICT development. It therefore relies on a limited set of data that can be established with reasonable confidence in countries at all levels of development.

44.  Indicators used for the telecom index are the following: fixed telephone subscriptions per 100 inhabitants; mobile cellular telephone subscriptions per 100 
inhabitants.

45.  Indicators used for the internet index are the following: percentage of individuals using the internet; fixed broadband subscriptions per 100 inhabitants; active 
mobile broadband subscriptions per 100 inhabitants.
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The econometric model is a fixed-effects (FE) 
specification with a Cobb–Douglas production function 
framework (logarithmic scale) to estimate the effect of 
several inputs (capital, labor, and telecommunications 
or internet) on the output measure (GDP per capita). 
Our econometric model is the following:

estimate average deviations from the mean. Taking 
the common logarithm of the dependent variable 
GDPpcjt and the independent variables (Kjt/Ljt) and 
Indexjt means focusing on an elasticity analysis. The key 
assumptions are that unobservables are time-invariant 
and that all controls are exogenous with respect to the 
outcome and hence uncorrelated with the residual 
εjt. Here, γt stands for a set of time dummies and αj is 
a vector of country binary variables. Coefficient β2 is 
the parameter of interest and measures the elasticity 
of GDPpcjt to variations in the level of the respective 
Indexjt for either telecom or internet usage. Thus, 
our specification uses the variation from differences 
across country-specific economic activity with respect 
to developments in the respective index. The model 
may be subject to endogeneity bias: while telecom/
internet usage may cause GDP per capita growth, the 
reverse may also be true. Since there are strong positive 
network externalities from telecommunications and 
the internet, the first effect strongly dominates the 
other one according to the economic literature. Thus, 
we can refrain from identifying the causal relationship. 
To account for several methodological issues, we 
conducted several tests on our model specification. The 
results are qualitatively similar to those reported in the 
table A2 1. 

Figure A2 1 displays the global GDP per capita for 
each year along with the development of the five ITU 
indicators incorporated in our two indices over the 
sample period 2000–2015.

Figure A2-1: Global developments in telecommunications and the internet sector

In equation 2, log (GDPpcjt) is the dependent variable 
referring to the PPP-adjusted level of GDP per capita 
(common logarithm of economic output) for country 
j in year t. β0, β1 and β2 are the parameters to be 
estimated. The independent variables are log (Kjt/Ljt) 
as the common logarithm of the PPP-adjusted capital/
labor ratio for country j in year t and log (Indexjt), which 
refers to either the logarithmic telecom index or the 
logarithmic internet index for country j in year t. αj 
are country FE removing time-invariant effects out of 
the 164 countries; j in this sample and γt are time FE 
controlling for macroeconomic changes in the sample 
period 2000–2015. Last but not least, εjt is the residual 
for country j in year t consisting of unobserved effects. 
Robust standard errors are clustered at the country 
level. The unit of observation is the country year.

The empirical method is based on a linear panel FE 
model that enables analysis of causal relationships 
under relatively weak assumptions. FE models 
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The purpose of Figure A2 1 is to show that we experience 
different rates of GDP growth and volatility in telecommu-
nications and internet usage with respect to the different 
indicators. Using country FE and time FE in the analysis, 
the main contribution comes from global shocks with di-
verse impacts on the different countries. Thus, the figure 
illustrates the identifying variation we are going to use 
in the estimation procedure. It indicates that it should be 
possible to draw inferences from these data patterns.

The global average impact of these technologies 
ignores the differences at the micro-level. As a result, 
looking at the difference between developing and 
developed countries reveals more insights about the 
relative economic impact of RIAs. The following two 
figures show the development of the indicators, in the 
first figure for developing countries and in the second 
figure for developed countries.

Figure A2-2: Developments in telecommunications and the internet sector in developing countries
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In both figures, the increasing trend in the indicators 
“individuals using the internet”, “mobile cellular 
telephone subscriptions” and “active mobile broadband 
subscriptions” is apparent. Mobile internet usage 
and RIAs are on the rise in both developing and 
developed countries. In contrast, fixed telephone 
subscriptions and fixed broadband subscriptions are 
losing impact in relative terms. Moreover, they have 
stagnated in developing countries in recent years, 
therefore supporting the important role of economic 
development in mobile broadband infrastructure. As a 
result, there is a higher relative value creation of adding 
new users and further encouraging the adoption of 
RIAs for developing countries in economic terms than 
for developed countries. This implies that the potential 
of RIAs to transform the economy is many times greater 
in developing countries than in developed countries.

Since RIAs act as intermediaries that evolve 
continuously by incorporating more (new) functions 
that provide economic value, they will finally converge 
to the “full internet experience”, and therefore the 
impact of RIAs on economic activity will continue to 
increase in the future. 

Annex 3: Methodology for the estimation of 
consumer surplus created by RIAs in India
Two of the most commonly used methods to quantify 
the economic impact of a specific good or service is to 
estimate its contribution to the economy expressed 
as a proportion of GDP or consumer surplus. The first 
approach is the more conventional one and mainly 
measures the direct impacts. The consumer surplus, 
however, measures the exceeding personal value of or 
the utility gain from consuming a good or service, thus 
the indirect impact. Hence, these two concepts capture 
different aspects of economic welfare. 

To the best of our knowledge, to date only two studies 
have attempted to quantify the economic impact of 
Rich Interaction Applications (RIAs) and New Generation 
Internet Based Applications (NGIBAs) using solely the 
first direct approach. Arnold et al. (2017) approximated 
the impact of RIAs on global GDP by assuming that 
RIAs are constantly evolving and adding new functions. 
Therefore, they are moving further away from traditional 
telecommunications and becoming applications able to 
provide a “full internet experience”. In order to estimate 

Figure A2-3: Developments in telecommunications and the internet sector in developed countries
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the impact of RIAs on GDP, the authors had to estimate 
the impact of telecommunication usage on GDP and the 
impact of internet usage on GDP as a proxy for the “full 
internet experience” first. The impact of RIAs had to range 
between these two. The impact of telecommunication 
usage and internet usage was estimated using a fixed-
effects Cobb–Douglas production function framework 
using panel data for 164 countries from 2000 to 2015. 
The authors found that each 10% increase in RIA usage 
added on average US$5.6 trillion in global GDP (0.33% 
of GDP). 46

To derive the economic value of NGIBAs in India, ICRIER 
(2017) conducted an approach different from Arnold 
et al. (2017). The authors performed a panel analysis 
across 19 Indian states from 2013 to 2016 using an 
instrumental variable regression with a Cobb–Douglas 
production function model specification. Besides labor 
and capital, the authors used total and mobile internet 
traffic as additional input variables. They found that a 
10% increase in India’s total internet traffic increases 
India’s GDP on average by 3.3%, and a 10% increase in 
India’s mobile internet traffic leads to a 1.3% increase 
in India’s GDP. Derived from these findings, the authors 
estimate an economic impact of new-generation 
internet-based applications of a minimum of US$20.4 
billion in India in 2015–2016. 

Focusing on the consumer surplus as a way of 
estimating the economic impact of RIAs is, to the best 
of our knowledge, a new approach. It is also rarely 
applied for similar analysis of related subjects like the 
internet economy as a whole. McKinsey & Company 
(2010) estimated the consumer surplus of free internet-
based services by conducting a conjoint analysis on a 
total of 3,360 online interviews in Europe and the US. 
BCG (2015) also used a conjoint analysis to estimate 
the impact of mobile internet in Europe. However, as 
far as we are aware, approaches directly addressing the 
consumer surplus of RIAs are missing from the literature. 

Traditionally, the consumer surplus is defined as the 
difference between the consumer’s willingness to pay 
for a specific good or service and its actual price. For 
example, consider a person who is willing to pay around 
US$8 for a given good, even though the market price 
for that good is only US$5. In this case, this person’s 
receiving surplus is US$3. Figure A3 1 illustrates this 
simple equation graphically. The downward sloping 
aggregated demand curve indicates the quantity of 

a specific good or service consumers are willing to 
buy for any given price. The red line depicts the actual 
market price of that specific good or service, shown 
here as p. On the right side of the demand curve, the 
consumers are willing to pay more than they actually 
have to. Therefore, the blue area between the demand 
curve and the price line depicts the aggregated 
consumer surplus. 

However, the value of goods or services cannot 
always be quantified in monetary terms. This 
problem is particularly prevalent with services that 
can be accessed or used via the internet. To address 
this issue, a second common approach to calculate 
consumer surplus is to determine the time savings 
enabled by using a product. Researchers from the 
University of Michigan used this approach when 
estimating the consumer surplus gained by search 
engines. They conducted an experiment to compare 
the time needed for searching online with the time 
needed for the corresponding offline search. While an 
online search takes on average around 7 minutes, the 
offline search takes more than three times as long (22 
minutes). In this scenario, time may equal price, while 
quantity may equal the usage amount. They find that 
a typical user might save around 3.75 minutes per day. 
Assigning that time to the average wage in America, 
the consumer surplus accounts for almost US$500 per 
user annually.47

To estimate the consumer surplus created by RIAs in 
India, we adopted a similar approach. For this analysis, 

46.  For detailed information see Annex 2.
47.   See Arnold & Schiffer (2011), Chen, Jeon, & Kim (2014) and  

https://www.economist.com/news/finance-and-economics/21573091-how-quantify-gains-internet-has-brought-consumers-net-benefits.

Figure A3-1:  Graphical representation of consumer 
surplus estimation

Source: Own representation based on Arnold & Schiffer (2011).
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a survey was conducted among Indian internet users in 
June and July 2017. In total, we received 1,019 usable 
questionnaires from a representative online panel. 

The questionnaire consisted of five questions. The 
aim of the survey was to explore the alternatives that 
consumers would use if RIAs were unavailable to 
them. The questionnaire mainly focused on six core 
functionalities of RIAs: (1) ordinary call, (2) video call, (3) 
texting, (4) videos, (5) pictures, and (6) group chat. After 
indicating the frequency of use for each functionality, 
participants were asked about the potential alternatives. 
A pre-defined set of alternatives was provided to 
the participants from which they could choose, with 
multiple responses being allowed. The alternatives were 
“make a regular phone call”, “pay a visit”, “send a letter/a 
CD-ROM/DVD-ROM”, “send an SMS”. The last three 
questions gathered information about the participants’ 
perceived cost of using the alternatives expressed in 
time and money as well as the value they would assign 

Figure A3-2: Estimation of time savings by Arnold & Schiffer (2011)

to the RIAs. In particular, we were interested in how 
much time consumers would be able to save by using 
RIAs when compared to the (traditional) alternatives if 
RIAs were unavailable to them. 

The approach of the calculation of the consumer surplus is 
graphically illustrated in Figure A3 3. Here, t_(RIA )denotes 
the time spent using a RIA function, t_(A )denotes the time 
spent using the corresponding alternative and q_(RIA )
denotes the number of times that same RIA function 
has been used in a specific time frame.By considering 
secondary data from the Telecom Regulatory Authority 
of India (TRAI) and Indian postal statistics, we designed 
time caps for the alternatives to adjust the data for 
outliers. To derive the time savings per occasion created 
by each RIA functionality, the average of the weighted48 
differences between the time spent on the specific RIA 
function and the pre-selected alternatives was calculated. 
The time savings corresponding to the considered core 
functionalities are listed below in Table A3 1. 

48.   The weighting factor was based on the frequency with which the pre-selected alternative was chosen by the respondents.
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Figure A3-3: Graphical representation of the estimation of consumer surplus in terms of time savings

RIA functionalities Alternatives Time savings per occasion*

RIA calls

Regular call
Visit
Letter
Regular SMS
Other

3.37 minutes

RIA video calls

Regular call
Visit
Letter
Regular SMS
Other

4.83 minutes

RIA texts

Regular call
Visit
Letter
Regular SMS
Other

3.52 minutes

RIA pictures

Visit
Letter
Regular SMS
Other

10.46 minutes

RIA video Letter
Other 0.56 minutes

RIA group chat

Regular call
Visit
Letter
Regular SMS
Other

6.65 minutes

Table A3-1: RIA functions and most likely alternatives

Source: Own representation; *based on average time spent on each RIA function and its counterparts across the entire sample. The most frequently chosen alternative is 
marked in blue. The alternatives are not displayed in a ranking manner. 

Source: Own representation based on Arnold & Schiffer (2011). 
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The total weekly time savings for each functionality is 
calculated by multiplying those time savings by the 
corresponding frequency of use. Since RIAs integrate 
many functions that are used side by side depending 
on the occasion, the average time saved across all 
functions was used to calculate the consumer surplus. 
Notably, 86% of respondents in our sample use five or 
six functions out of the six tested typical RIA functions.

2go Hood Rush
Air Chat Howfar Saya
AireTalk ICQ Sendboo
Airplanemessenger iMessage Signal
Alien chat IMOnow Silent Phone
AV by AOL Instagram SimsMe
Avaamo Invi Skype
Badoo Jaxtr Slack
BBM JioChat Snapchat
BeepTool Jongla SOMA
BeeTalk Jott Surespot
Bleep JusTalk Talkatone
Blend KakaoTalk Talkray
BM Chat Kids in Touch Talkshow
Briar Kik Tango
Bridgefy KingsChat Telegram
Care Messenger Koda Chat Telepathy
Charge Messenger Life Text Me
Chat Line TextPlus
Chat offline Lookup The Serval Mesh
ChatCall Loud-Hailer Threema
Chatscene Maaii Tinder
Coco Maily Tinychat
Confide Mara Online Tox
Cryptocat Meet4U Trillian
Disney MIX MeetMe Twnel Messenger
Dust Mico UppTalk
Ekiga Mig Me Viber
Facebook Messenger Monster Messenger Vk.com Messenger
Facetime MySMS VMC Next Messenger
Fire Message NearPeer Vobee
FireChat N-gage Vojer
Fleep Nimbuzz Voxer
Flock OfflineChat Waplog
Flows OgO Wave ‘Off The Grid’ Chat
Fring Omlet Chat WeChat
GeckoLife OoVoo WhatsApp
Gigglemail Pelichat Wickr
Glide Pinch Wire
Google Hangouts Pinger Yahoo! Messenger
GroupMe PlayMessenger YeeCall
HeyTell QQ YikYak
Hi Rawr YO!
Hike React Zalo
HipChat Reel Zipt
Hipe Rounds ZombieChat

Annex 4: Alphabetical list of RIAs analyzed for this study

In total, the consumer surplus created by RIAs in India 
amounts to US$98 billion in 2017. To arrive at this result, 
the time saved was valued at the average income in 
India (INR94,130) and the assumption that the actual 
time frame for using RIAs will be 15.1 hours a day for 52 
weeks of the year.49 RIA users in India are saving almost 
13.4 hours per week due to RIAs. 

49.   Time spent sleeping in India accounts for about 528.1 minutes per day according to data provided in the OECD database. 
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Albania Guinea Poland
Algeria Finland Portugal
Angola France Pakistan
Argentina Gabon Panama
Armenia Gambia Paraguay
Australia Georgia Peru 
Austria Guinea-Bissau Qatar
Azerbaijan Haiti Republic of Moldova
Bahamas Honduras Romania
Bahrain Hong Kong, China Russian Federation
Bangladesh Hungary Rwanda
Barbados Iceland Saint Lucia
Belarus India Sao Tome and Principe
Belgium Indonesia Saudi Arabia
Belize Iran (Islamic Republic of) Senegal
Benin Iraq Serbia
Bhutan Ireland Sierra Leone
Bolivia (Plurinational State of) Israel Singapore
Bosnia and Herzegovina Italy Slovakia
Botswana Jamaica Slovenia
Brazil Japan South Africa
Brunei Darussalam Jordan Spain
Bulgaria Kazakhstan Sri Lanka
Burkina Faso Kenya St. Vincent and the Grenadines
Burundi Kuwait Sudan (Former)
Cabo Verde Kyrgyzstan Suriname
Cambodia Lao (People’s DR) Swaziland
Cameroon Latvia Sweden
Canada Lebanon Switzerland
Central African Republic Lesotho TFYR of Macedonia
Chad Liberia Tajikistan
Chile Lithuania Thailand
China Luxembourg Togo
China, Macao SAR Madagascar Trinidad and Tobago
Colombia Malawi Tunisia
Comoros Malaysia Turkey
Congo Maldives Turkmenistan
Costa Rica Mali U. R. of Tanzania: Mainland
Croatia Malta Uganda
Cyprus Mauritania Ukraine
Czech Republic Mauritius United Arab Emirates
Côte d’Ivoire Mexico United Kingdom
D. R. of the Congo Mongolia United States of America
Denmark Montenegro Uruguay
Djibouti Morocco Uzbekistan
Dominican Republic Mozambique Venezuela (Bolivarian Republic of)
Ecuador Myanmar Vietnam
Egypt Namibia Yemen
El Salvador Nepal Zambia
Equatorial Guinea Netherlands Zimbabwe
Estonia New Zealand
Ethiopia Nicaragua
Fiji Niger
Germany Nigeria
Ghana Norway
Greece Oman
Guatemala Philippines

Annex 5: Alphabetical list of the countries used for the econometric analysis
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exeCutIve 
Summary
globally, the satellite industry is 
growing by leaps and bounds. the 
overall space market is about uS$ 
323 Billion, of which nearly 40% s for 
commercial communications. the 
rest are for various strategic seg-
ments like scientific, military, naviga-
tion, earth observation etc. there are 
about 1400 satellites in operation, 
of which 37% are commercial com-
munication satellites. India’s share in 
the communications satellites is far 
below its need for achieving Digital 
India. there is a serious mismatch 
between supply and demand. as per 
the Chairman, ISRo & Secretary, DoS, 
India has less than 50% of the satel-
lite capacity it needs. While India is 
currently making excellent progress 
in the strategic segments, we are lag-
ging behind in the commercial com-
munications segments. Indian satel-
lites are still operating in the Ku band 
and are low capacity platforms in the 
gigabits range whereas the world 
moved to higher capacity and more 
efficient Ka band over 2 decades ago 
and, unlike us, is using and launching 
High throughput Satellites (HtS) in 
the range of 100s of gigabits. 

there is considerable spare capacity, 
in the range of 10gbps, over the vis-
ible Indian arc, which if gainfully ex-
ploited, will meet some of the capacity 
shortfall to begin with and can be suit-
ably harnessed to deliver affordable, 
reliable and ubiquitous broadband 
all across the country. Progressively 
through open competition and by way 
of introduction of new and innovative 
technologies - viz. use of Ka band, 
HtS satellites, leo/Meo Satellite con-

stellations - satcom user tariffs could 
be brought down substantially. 

India is a vast country consisting of 
Hostile Hilly terrain, Island s and re-
mote areas. It is an established fact 
that it would cost many more times to 
connect the last 10-20% population 
of any country, especially a country 
as diverse as India with many remote 
and far flung areas. Satellite commu-
nication helps connect this last 10-
20% population in a very cost-effec-

Satellite Communications for is-
lands and remote areas have been 
used since late 70s-early 80s in In-
dia. their efficacy needs no further 
authentication. the satellite service 
providers have an installed base of 
more than 250,000 terminals. they 
serve as the communication back-
bone to the banking industry, large 
distributed enterprises, small and 
medium businesses that are depen-
dent on the internet for conducting 
their business (including filing of 

gSt returns). the telecom service 
providers use satellite as a backhaul 
medium to expand their coverage 
to the rural, remote and difficult to 
reach areas, in particular the islands; 
and lastly the government itself for 
the rollout of various social initia-
tives. the government can do its bit 
to un-lock this potential by tweaking 
its policies and provide the much-
needed impetus to the sector for 
providing the last mile connectivity 
to the unconnected. . 

India has reached a point of inflexion 
where it simply needs to accelerate 
the penetration of accessible, available 

tive way. Satellites can not only cover 
remote and inaccessible areas but 
can also bring reasonable Broadband 
services quickly to many other areas 
where optical Fiber based services 
would take some time to reach. Sat-
coms can be used to create points of 
presence for distribution of capaci-
ties by wireless or wireline in the last 
mile radii of 50 to 100 kms. Satcoms 
are an excellent substitute until con-
ventional means of connectivity ar-
rive. they could either be redeployed 
or used as standby connectivity even 
after more conventional connectivity 
is deployed. 
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and affordable broadband to all to pro-
vide the power and usefulness of the 
Internet to all its 1.3 Billion citizens so 
as to digitally empower them and act 
as a catalyst to transform their lives. 
History has demonstrated that Con-
nectivity is virtuous, be it by land, sea 
or air and now cyber. With the pres-
ent level of 20% broadband penetra-
tion all our lofty goals and targets of 
achieving Digital India, Smart Cities, 
100% Financial Inclusion and others 
shall remain un-fulfilled. Should there 
be no availability of true broadband to 
all its 1.3 Billion citizens, as articulat-
ed by union telecom Secretary Mad-
am aruna Sundararajan, we would be 
depriving our citizens of a powerful 
tool to grow, summing up she added 
“Digital transformation is not a luxury 
but a dire necessity today.” It is in this 
context that the Role of the upcoming 
ntP 2018 becomes very significant 

and important. among the several ar-
eas which ntP needs to focus on, is 
the Role that Satcom can play in pro-
viding affordable, accessible and al-
ways available broadband to not just 
the far flung, rural and remote areas 
of our country but in equal measure 
to enterprise sector besides govern-
ment offices. 

Broadband India Forum (BIF) has 
been working for the cause of pro-
liferation of broadband and sees im-
mense potential in the use of satellite 
as a medium for broadband and for 
acceleration of government’s Digital 
India program. one of its Core beliefs 
is that we need to unlock the true po-
tential of Satellite Communications, 
not just by gainfully exploiting the 
spare capacities over the visible In-
dian arc but also by pro-active space 
policy as matter of urgent priority.

unlike the Mobile telephony Prolif-
eration which was based on a single 
technology/media, it is clear that in 
a vast and diverse country like India, 
100% broadband penetration cannot 
be achieved with a single technol-
ogy or media and that a combination 
of multiple technologies and me-
dia would be required depending on 
the terrain, the environment and the 
distance from the mainland. one of 
the most useful but much neglected 
technologies that could help connect, 
especially the far flung, remote and 
inaccessible areas could be Satcom.  
With new technologies and innova-
tions in satellite communication that 
are currently available, India could 
leapfrog to a new broadband pen-
etration level not just by connecting 
remote areas but also be able to of-
fer an affordable choice of access to 
customers in urban areas as well. n

Preface
Hon’ble PM of India’s Digital India vision includes the 
fundamental premise that affordable broadband access 
shall be available throughout the country including the 
rural areas. there isn’t any country in the world that 
couldn’t benefit from the advances in satellite broadband. 
India, with its vast geographical expanses and huge 
population, is a shining example of a market that is ripe 
for Satcom. Broadband satellites are proliferating in 

the region, and High throughput satellites are providing 
bandwidth that can not only fill gaps in terrestrial 
infrastructure but also provide competitive broadband 
infrastructure in an expeditious manner. Satcom can play 
in transformation of the Broadband spaceand to review 
policies and regulations for active deployment of Satcom 
based applications & solutions for the overall growth of 
broadband in the country. n
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rOle Of 
SaTcOm 
In DIgItal 
InDIa
In mobile telephony, India has been 
the envy of many countries. While 
analogue mobile telephony was well-
developed and operational in many 
countries including our neighboring 
ones since the mid-1980s, India 
had no mobile telephony. However, 
when gSM digital telephony was 
commercialized even in europe only in 
1993, India, with remarkable foresight, 
took a giant leap to mandate gSM in 
its first mobile telephony licenses in 
1994 and 1995. the rest is history. 
In the 20 years since, despite many 
trials and tribulations on the way, 
we have become the world’s second 
largest mobile market and probably 
the fastest growing, with intense 
competition and lowest user tariffs. 
truly a success story.

However, for an inclusive DIgItal 
InDIa we have to deliver connectivity 
and broadband to the remote and 
difficult-to-access parts of the 
country, such as Jammu and Kashmir, 
assam, the northeast, Chhattisgarh, 
andaman and nicobar Islands, 
lakshadweep, and rural hinterland 
and naxalite areas in various states. 
It is estimated that there are 38,000 
gram panchayats which fall into this 
category. In view of the formidable 
challenges in rolling out expensive 
digital networks in remote parts, the 
digital divide between urban and rural 
India is actually widening—the ‘digital 
haves’ are getting more while the 
‘digital have-nots’ remain excluded.

provide connectivity to unconnected. 
Satellite communication can playan 
active role in providing high speed 
access to gram panchayats for the 
Bharatnet program, in rural mobile 
coverage over satellite, egovernance 
services like nRega, JDY and nRHM 
to remote areas where terrestrial 
connectivity cannot reach. n

Satellite communication has sig-
nificant role in all the pillars of Digi-
tal India. government’s ‘Digital India’ 
programme envisions to “transform 
India into a digitally empowered so-
ciety and knowledge economy”. Pro-
viding reliable broadband connectiv-
ity is one of the key backbones of the 
Digital India project, which aims to 

1. Broadband Highways
2. universal Mobile access
3. Public Internet access Programme
4. e-governance: Reforming govt through technology
5. e-Kranti – electronic Delivery of Services
6. Information for all
7. electronics Manufacturing – target net Zero Imports 
8. It for Jobs
9. early Harvest Programme

Digital India consists of nine pillars:
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SatCoM InnovatIonS:  
new TechnOlOgIeS anD IOT
With advanced technology on the 
ground and in space, satellite service 
providers are meeting the broadband 
needs of rural and urban populations, 
the oil and gas industry, maritime mar-
kets, emergency management, edu-
cation, civil and military government 
and more. new Innovation in Satel-
lite technologies like Ka and Ku band 
High throughput Satellites with spot 
beams and frequency reuse, non geo 
Satellite (ngS) constellations, flexible 
payloads, flat panel antennas and a 
host of other developments are mak-
ing broadband available and afford-
able throughout the developed world. 

HtS Ka/Ku band satellites are opti-
mized for delivering broadband ser-
vices. the HtS capacity varies be-
tween 5-300 gbps today, with even 
1000gbps (1 tB) Satellites being 
built, with frequency reuse in mul-
tiple spot beams. Since the cost of 
HtS satellite is the similar to that 
of a regular wide beam satellite, the 
cost per Mbps is by far lower and 
thus optimized for Broadband ser-
vices. the inherent delays associated 
with geo-stationary satellites, HtS 
or otherwise, has paved the way to 
a new breed of satellites: the ngSo 
(non geo Stationary orbit). origi-
nally the commercial ngSo satellites 
were aimed to provide voice services 
mainly due to very low latency, how-
ever gradually as more and more data 
services requirements appeared, new 
business models for ngSo satellites 
have appeared. 

the new HtS ngSo constellations 
require lots of developments such 

as: swarm manageability, steerable 
beam flat antenna systems on the 
ground, and low cost satellites in or-
der to make the business case viable. 

the current global commercial leo/
Meo constellations are: Iridium, globe-
star, orbcomm, o3B whereas the ones 
in planning are the constellations such 
as: oneweb, Spacex and leosat.

Internet of Things (IOT) :
another field of innovation which 
shall attract a lot of interest and in-
vestment  is Iot. Iot refers to the 
devices, other than computers and 
smartphones, connected to the Inter-
net. Despite the roll-out of terrestrial 
networks to many parts of the world, 
there are many regions that remain 
unconnected which rely on satellite 
connectivity. Satellite technology has 
a key role in enabling new applica-
tions and business processes that 
are making the Iot a reality.

Cisco report predicts 50Bn devices of 
Iot are likely to be deployed by 2020 
and the nSR 2016 report  on Iot 
predicts around 4.7Bn devices glob-
ally. Satcom based Iot links would 
be around 9.5% out of total number of 
links. By 2020, Deloitte believes indus-

tries such as utilities, manufacturing, 
automotive, transportation and logis-
tics are expected to see highest adop-
tion levels of Iot in India.

Satcom mobility: Planes, Ships, 
trains and the connected cars
Satellite communications is ideal 
where terrestrial technologies cannot 
be implemented or as an early fast 
deployment strategy. Broadband 
services on planes and on ships can be 
provided only by satellite. Broadband 
on trains can be provided by terrestrial 
communication as well, however 
it depends on the train route. For 
India, which has the largest railways 
tracks many of the routes don’t have 
terrestrial communication coverage 
and thus satellite communication is 
the only solution to provide seamless 
connectivity. 

India has one of the largest number 
of commuters in the world. as for 
Indian Railways there are 23 million 
passengers daily on board trains. 
India saw the highest growth in the 
world of domestic air passenger 
traffic in 2016 (23.3% double than in 
China). a 100Mn passengers flew in 
domestic flights in 2016 which means 
around 275,000 passengers a day. as 
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per Directorate general Civil aviation 
(DgCa) there are 6Mn passengers on 
board domestic flights between Delhi 
and Mumbai, which makes the Delhi–
Mumbai route one of the busiest in 
the world. 

Since 2014, Prime Minister narendra 
Modi  emphasized the importance of 
developing ports to address the surge 
in trade volumes. the government 
plans to mobilize an investment of Rs 
1 lakh crore in the port sector to more 
than double port capacity to 3,000 mil-
lion tonnes by 2025.

Combining the data of growing com-
muters on planes, ships and trains as 
well as growing demand for Internet 
usage the conclusion is quite obvious 
as for need of mobile connectivity on 
these platforms. 

as satellite communications is the 
principal means of communication 
to enable connectivity services on 
these platforms, this is a big business 
potential for Satcom. 

the regulatory environment in India 
which is highly regulated is a ma-

jor challenge in using new innovative 
satellite technologies in delivering 
new services to the Indian market. to 
unleash the power of satellite com-
munication, India needs to revisit 
its Satcom policy. a liberal Satcom 
policy would help achieve the objec-
tives quickly and also bring about 
wider participation by global service 
providers creating competition and 
lowering of tariffs thus increasing the 
much-needed affordability and bring-
ing about penetration of broadband in 
rural areas and would help in meeting 
the objectives of Digital India. n

Double port capacity to  

3,000 mIllIOn  
tonnes by 2025

India has one of the  

largeST number  
of commuters in the world

100mn  
passengers flew in  

domestic flights in 2016
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SuggeStIonS FoR MaKIng 
SaTellITe brOaDbanD VIable
1. Open the Supply of Satellite capacity

a. the ntP 99 was a big milestone for the vSat industry opening up the Ku Band and allowing foreign satellites 
to augment the domestic capacity. the ntP 99 recognized the consultative role of DoS in the satellite space. 
However, this consultative role over time has become a canalizing role for DoS/antrix in providing capacity. this 
has led to a number of issues that are impeding the growth of the satellite broadband industry. DoS is a licensor, 
regulator and service provider, which leads to many conflicts of interest. 

B. open the supply of satellite capacity from private players aimed to ease the way of doing business and 
making the latest and innovative technology available to all at an affordable cost. like in all other sectors, 
the government should be involved in facilitating the growth and development of the sector.

C.  open competition must be allowed into the sector by permitting direct contract between the service providers 
and suppliers of satellite capacity based on the requirement without presence of any intermediary.

2.	 	Remove	artificial	barriers	that	are	impeding	the	growth	of	the	industry

a. the teC IR Document (teC/IR/SCB-08/03.oct 2013) restricts the speed of broadband via satellite to 2 Mbps. 
these licensing barriers are artificial in nature especially when satellites world over can deliver upwards of 
50-100 Mbps to a subscriber. . . Ideally, the ground network should be allowed to optimally use the satellite 
resources to maximize the utility for the end-users.

B. Similarly, the licensing conditions need to be agnostic to bands and satellite orbital locations. all bands that are 
permitted by the Itu for India should automatically be adopted for satellite broadband. 

C. the licensing and regulation needs to be an enabler and not a dampener. all artificial barriers restricting use of 
new technologies from being deployed in the country should be done away with. availability of technology should 
be the only limiting factor. this will pave way for lower cost satellite broadband that will be affordable for all.

3.	 	Allow	VSAT	Services	to	be	provided	without	any	restrictions	and	in	any	combination	across	India,	irrespective 
of whether the service is - to extend voice and broadband services to consumers and businesses in remote areas, 
and/or to provide backhaul services to telecom Service Providers or ISPs, and/or part of a larger hybrid telecom 
network service provided to an enterprise through a telecom Service Provider

a. the vSat service providers should be allowed to offer backhaul services to the other telecom Service Providers 
without the need for a separate nlD license and set-up. 

B. at the same time, a satellite based communication service can cost-effectively deliver broadband along with 
voice to a small or medium business in the underserved or un-served areas. Such a service should be allowed 
on vSats. 

C. Simplify the SaCFa/WPC compliance by making it a self-certification. For the gateways, provide a time bound 
and single window clearance not exceeding 60 days from the date of application. this will result in a much 
faster roll out of the service and reduction of costs which will help bring down the cost of the service.
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4. De-license the VSaT terminals so that the import/local manufacturing and sale of terminals can be easily done.

the biggest inflection point for the growth of mobiles came in when the government decided to de-license the 
mobile handset.. today, satellite is yet another wireless alternative. In many countries, satellite terminals are in 
homes, very similar to a DSl/Cable/FttH modem/equipment. this sort of a revolution is only possible when the 
government de-licenses the terminal itself. this means, the terminal can be easily imported and deployed. also 
going forward, local manufacturing should be facilitated in the area of vSat terminals also. 

5.	 	Expand	 the	 scope	 for	 existing	 Service	 Providers	 so	 that	 they	 can	 grow	 the	market	 and	 proliferate	 satellite	
broadband access across the Saarc countries

the Hon’ble Prime Minister has a great vision to donate a satellite developed by India to the SaaRC countries. With 
a gateway in India, vSat service providers can expand their scope by providing services to customers in the SaaRC 
countries without the need for an International long Distance license.

6.	 	All	uplink	teleports	for	broadcast	services	should	be	permitted	to	plan	for	contingencies	such	as	natural	disasters	
by	entering	into	arrangements	with	similar	facilities	located	in	other	jurisdictions	and	transponders	on	alternate	
satellites respectively.

It’s a universally accepted fact that satellite based communications services including broadcast can be very 
effective medium to transmit useful information to large populations in case of any natural disaster/emergencies. 

7.  Inclusion of broadcasting Satellite Service (bSS) Plan frequency bands so as to augment the total satellite 
capacity available over India

  It is recommended that Broadcast services to be moved to BSS Plan bands that have been languishing without use 
in India (spectrum is wasted when not used) so that FSS Plan bands can be freed for vSat communications. there 
is artificial scarcity created in the FSS Plan bands due to this. 

cOncluSIOn
Satellite Communication can play a big role in India’s 
ambition to transform itself into a country empowered 
by digital technologies. With the available foreign and 
indigenous satellite capacity over India, within 18 months, 
all the 150,000 gPs of Bharat net Phase II can be connected. 
the satellite connectivity can be maintained till these gPs 
will be connected with optical fiber. Satellite communication 
is the only way to connect remote villages with cellular 
connectivity. Satellite communication is the major 
technology to connect commuters on trains, airplanes and 
ships. Satellite communication can be a major enabler for 
Digital Money in rural India as connectivity to atMs and 

micro atMs. Satellite communication based classroom is 
a crucial facility for “e-education & skilling” pillar in Digital 
India. new Satellite technologies like HtS Ka/Ku satellite 
over India with a combination of non geo Satellites such 
as leo and Meo satellites are crucial to provide affordable 
Satellite Broadband Services in India.But to unleash the 
power of Satellite communication we need to have liberal 
Satcom policy. a liberal Satcom policy would help in faster 
adoption of new technologies in India and help in providing 
high speed reliable connectivity not just in cities but 
reaching the end points of the country at affordable prices 
thus meeting the objectives of Digital India. n
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This report has been produced under one of BIF’s thrust areas - “Broadband 
including telecommunications and Satellite Communication”. this work 

adds to the considerable stock of carefully crafted empirical evidence generated 
by BIF under this theme and we hope it will add to the keen policy discourse on 
the Internet that is ongoing in India.

opinions and recommendations in the report are exclusively of the authors 
and not of any other individual or institution including BIF. this report has 
been prepared in good faith on the basis of information available at the date 
of publication. all interactions and transactions with sponsors and their 
representatives have been transparent and conducted in an open, honest and 
independent manner as enshrined in the BIF Memorandum of association. BIF 
does not accept any corporate funding that comes with a mandated research 
area which is not in line with BIF’s research agenda. the corporate funding of 
a BIF activity does not, in any way, imply BIF’s endorsement of the views of 
the sponsoring organization or its products or policies. BIF does not conduct 
research that is focused on any specific product or service provided by the 
corporate sponsor.
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Broadband India Forum (BIF) functions as a policyfo-
rum and think-tank that works for the development & en-
hancement of the entire broadband ecosystem in a holistic 
technology-neutral and service-neutral manner. BIF seeks 
to be a thought leader and a credible and effective voice 
to help propel the nation to achieve the country’s ambi-
tious vision of creating a Digital India. To achieve this, BIF 
works to promote the rapid development of policies to 
promote affordable and high speed ubiquitous broad-
band throughout the country.

Registered as IPTV Society, its brand - BIF was formed 
in October 2015 and is a fairly nascent but dedicated 
Forum with participation from all stake holders, including 
Technology Providers, Telecom Operators, Internet 
Service Providers, Value-Added Service Providers, 
Satellite Operators and service providers, MSO, 
Broadcasters, startups and professional entities as well 
as seasoned Industry professionals who are familiar 
with different technologies, operations, regulations and 
policies.

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 Secretary-
Telecom, is the current Chairman 

3.  Mr. T. V. Ramachandran, Hon. Fellow of the IET 
(London), former Resident Director-Regulatory 
Affairs and Government Relations, Vodafone, and 
first Director General of COAI, is the President of the 
Forum.

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. 

5. Mr Anil Prakash is the Director General. 

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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