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Executive Summary  

 
LǘΩǎ ōŜŜƴ ŀ ŘǊŜŀƳ run for voice in India. India 
positions itself as number two nation in new 
world order. However the broadband 
leadership is dominated by Southkorea, Japan, 
Hongkong, Sweden, Switzerland, Netherlands, 
Singapore, Luxemburg, Denmark and Norway.   
 
India ranked 62 in global broadband leadership 
scale, with average download and upload 
speeds recorded way below than the needs of 
current internet applications. The current 
internet visual applications require consistent 
2Mbps downlink and 1 Mbps uplink data rates.  
 
In our analysis we found that the average 
broadband speed in country is below 600 kbps 
in downlink and 300 kbps in uplink. The leading 
broadband nations were found above 8 Mbps in 
downlink and 2.5 Mbps in uplink and the access 
latencies were found below 80 milliseconds1.  
 
Broadband penetration by number of 
households was estimated between 5 to 6 %. 
The availability of broadband networks has 
especially improved after beginning of Ev-Do 
services in country.  The mobile broadband 
networks were deployed in top 100 cities by 
four wireless operators i.e. Reliance, TATA, 
BSNL and MTS. 
 
The data collected from Ev-Do Networks in five 
metro cities imply average delivery of 300 kbps 
in downlink and 150 kbps in uplink. On 
average, Hyderabad performed best with 250-
350 kbps average download speed and 100-125 
kbps average upload speed and New Delhi was 
at the bottom with 240 kbps for download and 
130 kbps for upload. 
 

                                                           
1
 Cisco, 

http://www.cisco.com/web/MT/news/09/news_021
009a.html  

The number of broadband connections in 
country is less than 10 Million, which is fewer 
than 2 % of the total number of voice 
subscriptions in India. Total internet 
connection in India is about 15 Million as per 
statistics released by regulatory of India, 
representing less than 1% of total population. 
 
The principal challenges in delivering 
broadband to masses are excessively high right 
way charges, fragmented cable operators, non 
cooperation in last mile copper unbundling 
and low data ARPU. The total amount of 
spectrum allocated by regulators for broadband 
application in country was too little to support 
proliferation of broadband services. 
 
The new 3G/BWA spectrum and the advent 
WiMAX and LTE based 4G technologies will 
play crucial role in shaping broadband industry 
in India. Our analysis in this paper exemplifies 
the competence of 4G technologies like WiMAX 
and LTE to deliver broadband in most 
competitive manner. 4G technologies has the 
potential to bridge the digital data gap in India 
and will play very similar role  what 2G 
technologies played in Voice.  
 
A need for strong national broadband policy is 
felt to foster social and economic development 
in India and accomplish broadband leadership. 
Analysis presented in the paper estimates 
allocation of at least 270 MHz of new spectrum 
in next five years and over 450 MHz of 
spectrum in next 10 years for broadband 
applications would be inevitably required to 
take India to top broadband nations.  

http://www.cisco.com/web/MT/news/09/news_021009a.html
http://www.cisco.com/web/MT/news/09/news_021009a.html


Introduction  and motivation   

 
Broadband is the great wireless infrastructure 
challenge of this century and broadband in 
India is no exception. Like electricity a century 
ago, broadband is an underpinning foundation 
for economic development, employment 
creation, universal competitiveness and an 
enhanced way of life.  
 
Availability of ubiquitous broadband enables 
entire new industry and unlocks vast new 
possibilities for existing ones. Broadband is 
changing how we educate children, deliver 
health care, manage energy, ensure public 
safety, engage government, and access, 
organize and disseminate knowledge. The 
number of Indians who have internet access has 
grown from eight million in 2006 to nearly 15 
million in early 2009. Increasingly capable fixed 
and mobile networks allow Indian consumers to 
access a growing number of internet 
applications and helping them in transforming 
their life.  
 
It is unfortunate that broadband in India is not 
all it needs to be. Less than 5 % of the 
household population in India has true 
broadband connection in country and more 
than a billion people has limitation in accessing 
broadband. This in contrast with the number of 
subscriber who has voice connection is 
enormous disparity. Broadband in India is 
catching up but behind many developing 
countries and developed nations. 

 
The situation of broadband has worsened 
further with continual delay in allocation of 3G 
and broadband spectrum in country. 
Government of India has the responsibility to 
design policies which will ensure fair 
competition for consumer welfare, efficient 
allocation of spectrum, right of way to ensure 
network availability and reform laws, policies, 
standards and incentives to maximize the 
benefits of broadband in sectors government 
influences significantly, such as public 
education, health care and government 
operations. 
 
In this paper we will present the state of 
broadband ƛƴ !ǎƛŀΩǎ Ƴƻǎǘ ǇǊƻƳƛǎƛƴƎ ŀƴŘ ŦŀǎǘŜǎǘ 
growing economy and ǿƻǊƭŘΩǎ second largest 
wireless market only after China.  
 
The greatest motivation to write on this 
particular subject is to present the shape of 
broadband in the country and also give you an 
idea about the broadband opportunity which is 
latent in the country. With advent of 4G 
technologies like WiMAX/LTE and allocation of 
new broadband spectrum in country, the 
development of broadband is expected to grow 
up at a rapid rate.  
 
In this white paper, we will present all aspects 
of broadband in India with our analysis and 
suggestions to take country in to the league of 
top broadband nations.            
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Current shape  of broadband  in 

country  

 
It is been generally understood that broadband 
proliferation is linked to social and economic 
benefits and that countries with high 
broadband availability have broadband on their 
national agenda.  
 
A recent study by University of oxford, and 
Cisco established the fact that high broadband 
penetration drives innovation, labor 
productivity and competitiveness. The Study 
also focused on the minimum performance 
requirement for current broadband connections 
and found that 28 to 30 countries are meeting 
the requirement of current internet 
applications. 
 
In 2009, new insight into who the global 
broadband leaders are by combining data for 
ŜŀŎƘ ŎƻǳƴǘǊȅΩǎ ōǊƻŀŘōŀƴŘ ǇŜƴŜǘǊŀǘƛƻƴ ǿƛǘƘ ŀ 
measure of the quality of broadband services 
actually experienced by its citizens was 
conducted by a team of MBA students from the 
Saïd Business School at the University of Oxford 
ŀƴŘ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ hǾƛŜŘƻΩǎ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 
Applied Economics, and sponsored by Cisco was 
published2.  
 
Highlights and key facts of the study; 
 

 Overall average broadband quality 
increased across the globe in 2009: Global 
average download throughput increased by 
49% to 4.75 Megabits per second (Mbps) 
and global average upload throughput 
increased by 69% to 1.3 Mbps.  

 Global average latency decreased by 21% to 
170 milliseconds  

 
Top 10 nations on terms of Broadband quality 
are; 

                                                           
2
 CISCO and Said; http://bit.ly/dm5RH7  

 
 

Figure 1 : Broadband quality scores   

 
Rank Country Broadband 

penetration(% 
of household) 

Broadband 
quality 
Score 2009 

1 South Korea 97% 66 
2 Japan 64% 64 
3 Hong Kong  99% 33 
4 Sweden 69% 57 
5 Switzerland 90% 40 
6 Netherlands 83% 46 
7 Singapore  96% 32 
8 Luxemburg  99% 27 
9 Denmark  82% 45 
10 Norway  84% 38 
62 India  3% 20 

 

Broadband leadership  Ranking  

  
There is a huge leapfrog opportunity in India 
and other emerging markets as per the findings 
of the studies3. The minimum average 
downloads speed for supporting requirement of 
current application was estimated at 3.75 Mbps 
in downlink and 1.3 Mbps in uplink with latency 
in the range of sub 100 milliseconds in 2010.4  
 
The broadband leadership was dominated by 
Southkorea, Japan, Hongkong, Sweden, 
Switzerland, Netherlands, Singapore, 
Luxemburg, Denmark and Norway. The average 
download speeds of these nations were found 
above 8 Mbps in downlink and 2.5 Mbps in 
uplink and the access latencies were found 
below 80 milliseconds.  

 

                                                           
4
  

3
 Cisco, 

http://www.cisco.com/web/MT/news/09/news_021
009a.html  
 

http://bit.ly/dm5RH7
http://www.cisco.com/web/MT/news/09/news_021009a.html
http://www.cisco.com/web/MT/news/09/news_021009a.html
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39 countries have a Broadband quality scores 
above the threshold required to deliver a 
consistent quality of experience for the most 
common web applications today, such as social 
networking, streaming low-definition video, 
web communications and sharing small files 
such as photos and music.  
 
Nine countries, South Korea, Japan, Sweden, 
Lithuania, Bulgaria, Latvia, The Netherlands, 
Denmark and Romania, were found to have the 
broadband quality required for future web 
applications, such as high definition Internet TV 
viewing and high-quality video communications 
(such as home tele-presence) that will become 
mainstream in the next 3 to 5 years.  
 
India ranked 62 in global broadband leadership 
scale with average download and upload speeds 
way below the threshold of current internet 
applications requirement. Broadband 
penetration by number of households was 
estimated at 5 to 6 %   
 
Figure 2 : Broadband leadership scores5  

 

                                                           
5
 Said Business School , 

http://www.sbs.ox.ac.uk/Pages/Search.aspx/Results.
aspx?k=broadband%20quality  
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Figure 3 : Broadband penetration  

Broadband Penetration  in India   

 
Broadband penetration in India is about 6 % of 
total household which has improved more than 
3% as compared to similar period in 2008. 
Wireless technologies in last one year have 
facilitated in expanding coverage footprint and 
availability of mobile broadband networks in 
India. By far the largest network is CDMA based 
Ev-Do Rev A, and after the launch of Rev A 
networks in country, the coverage penetration 
has increased to 6% . 
 
Over 75% of the internet connections in the 
country are facilitated by state controlled 
operator BSNL/MTNL6.  
 
 

 
Figure 4:  Total Internet connections in country   

 
The coverage of broadband networks has 
especially improved after beginning of Ev-Do 
services in country.  The Ev-Do based mobile 
broadband networks were deployed in top 100 
cities by four wireless operators i.e. Reliance, 
TATA, BSNL and MTS. The coverage is mostly 
limited to city centers or areas high in 
broadband potential; nevertheless it has higher 
reach as compared to wire line deployments.  

 
Figure 5 : Reliance Ev-Do Coverage 7 

                                                           
6
 BP Tiwari; http://www.beyond4g.org/india-

wireless-market-update-2h-2009  
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Figure 6 : Tata Ev-Do Coverage 8 

 

 
 
State owned largest operators BSNL has Ev-DO 
network in 76 cites.  
 
Figure 7: BSNL Ev-Do Coverage 9 

 
However the potential of broadband 
development is massive as several of top 
broadband nations like South Korea, Japan, 
HongKong, Sweden, Switzerland, Netherland, 

Singapore, Luxembourg, Denmark, Norway, 

                                                                                       
7
 Reliance;  http://bit.ly/cSeSP5  

8
 Tata ; http://bit.ly/dwkHj9   

9
 BSNL; http://bit.ly/aVsjou  

Malta, Iceland, Australia, Lithuania, United 
States, Ireland, Canada, France, Estonia and 
Belgium has achieved broadband penetration 
over 80% of their household as compared to 6% 
in India. 

 

Average Broadband Speed in 

Country  

 
Country has deployment of ADSL, Fixed WiMAX, 
Metro E and other wire line broadband 
technologies but those wire-line technologies 
are not enough in extending coverage to large 
number of households due to deployment 
challenges as presented in next section of the 
paper. Our internal studies indicate that 
country lacks the minimum required broadband 
threshold speed to support the growing 
demand of internet applications. In contrast, 39 
countries have average download speeds above 
3.75 Mbps and 1.3 Mbps in uplink as presented 
in Figure 9. The average broadband speed in 
India was recorded less than 600 Mbps in 
downlink in 2009 as compared to global 
average of 4.75 Mbps in 2009.   
 
The leading broadband nations like Japan, 
South Korea, Sweden, Netherland and 
Switzerland have average downlink speeds of 
10 Mbps and above. Broadband connections of 
these countries are capable of supporting 
future web applications, such as high definition 
Internet TV viewing and high-quality video 
communications (such as home tele-presence) 
that will become mainstream in the next 3 to 5 
years.  
 
Russia, Germany, UK, Tiawan, Canada, US, 
Norway, Denmark, Singapore, HonkKong, 
France has average download speeds of 5Mbps 
and above.  

 
Wireless technologies are playing an imperative 
role in delivering broadband to underserved 
areas but their capability to deliver faster 

http://bit.ly/cSeSP5
http://bit.ly/dwkHj9
http://bit.ly/aVsjou
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speeds are limited by available technology, 
spectrum and other parameters. To give our 
readers an idea of their capability to deliver 
broadband we have collected data from 
different cities to show achievable speeds. The 
speeds can vary depending on the time of the 
day, technology used, traffic conditions, 
topology, etc.  
 
In the collected samples across different 
metros, we found that the average speeds were 
on the lower end as compared to their 
announced10 values with average measured 
download and upload speed was  300 kbps and 
150 kbps. The download speed touched as high 
as 650 to 700 kbps while the upload speed 
touched 460 kbps with Ev-Do networks 
recording the highest peaks on non busy hour 
period.  
 
The results varied by Device/city/route /  time of 
day. On average, Hyderabad performed best 
with 300-350 kbps average download speed 
and 100-125 kbps average upload average 
speed and New Delhi was at the bottom with 
240 kbps for download and 130 kbps for 
upload.  

 
 
Figure 8 : Average mobile broadband speeds in 

metros cities  

 
                                                           
10

 Peak Data ; http://bit.ly/dwkHj9   

There were occasional peaks observed while 
collecting data. The download speeds reached 
as high as 650 to 700 kbps while the upload 
speeds touched 460 kbps with Ev-Do networks 
recording the highest speeds on non busy hour 
period. Data throughput presented above was 
averaged for number of samples over time.  

 

 
 
 
Figure 9 : Distribution of speed tests 
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Figure 10 : Average National Broadband Speeds  

 

 

The principal  Challenges  

 

The economy of India is one the fastest growing (in 

terms of GDP) & is the twelfth
11

   largest economy in 

the world by market exchange rates and the fourth 

largest by purchasing power parity (PPP) basis.
  

Figure 11 : GDP based on PPP per capita 

 

The last mile (connecting end-users to service 

providers), except in top 100 cities is primarily 

non-existent in country. In metro cities, copper 

cabling is available which can support lower 

variants of DSL such as ADSL2. More than 90% 

ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǳǊōŀƴ ŎƻǇǇŜǊ ƴŜǘǿƻǊƪ ƛǎ ƻǿƴŜŘ 

by incumbents such as BSNL and MTNL 

(Mahanagar Telephone Nigam Limited) and was 

deployed for telephony purposes. Multi-tenant 

unit (MTU) type homes have implied large 

distances ς of the order of 1000+ feet from the 

nearest POP, thereby limiting the use of 

advance variants of DSL such as VDSL which can 

give 10 Mbps or so of connectivity. DSL (Digital 

Subscriber Line) remains the most widely used 

technology to deliver broadband Internet 

services. For those tier 1 and tier 2 cities 

without copper infrastructure, some initial 

deployments of Fixed WiMAX, Ev-Do Rev A, 

MMDS and other wireless broadband 
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technologies has started appearing as a 

alternative to wireline.  

Our analysis points to the following key factors 

which is prohibiting use of broadband in India.  

 Wire line last mile domination by PSE 
incumbents & Local Cable Operators  
ό[/hΩǎύ 

 LCO market which control the cable last 
mile is highly fragmented with over 
100,000+ LCOs across the country 

 The current cable TV network is Arial and of 
low quality, backed with the lack of 
organization makes it difficult to upgrade be 
used for reliable broadband lines.  

 Lack of strong national broadband policy to 
support low and more uniform rental rates 
for access to poles and reduce cost of right 
of way charges to enable deployment of 
wire line in country.  

 Numerous delay in allocating necessary 
spectrum to support wireless broadband 
deployments in India. 

 

Limited Wire line  

 
The prevalent challenge in the country is to 
deliver broadband at affordable tariffs. 
Exorbitantly high hight of way charges and lack 
of necessary attention from government bodies 
has prohibited buried DSL penetration in 

country as compared to other nations.      
 
Figure 12 represents right of way charges in top 
metro cities of the country. To make business 
case of broadband appealing alternative models 
of deployment like Arial fiber and copper were 
also experimented in top cities of the country 
where exorbitantly high right of way charges 
prohibited buried copper for residential 
consumers.   
 

 
Figure 12: Indicative right of way charges 

 
Other factors which have worsened situation of 
broadband is non cooperation to unbundle the 
last mile local copper from state owned 
operators  like BSNL and MTNL who controls 
more than 90% of the last mile copper in 
country.  
 

άWhether we like it or not, excessively high 

right way charges, fragmented cable operators, 
non cooperation in last mile copper unbundling 
and low data ARPU has made operators in India 
to realize, that  Wireless is the most effective 
way to provide affordable broadband to 

masses in country.έ 
 

 
Figure 13: Capex per subscriber  
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Scarce Broadband Spectrum  

 
  
The amount of spectrum allocated for 
broadband application in country is really 
narrow as compared to other nations. The only 
spectrum which was allotted to operators was 
in the band 3.3 GHz for broadband MMDS and 
LMDS. Each operator assigned nearly 6 MHz 
TDD or FDD spectrum in 3.3 GHz.  
 
The 3.3 GHz spectrum suffers from high path 
loss and poor indoor coverage. Deploying a 
nationwide wireless broadband networks is this 
spectrum would require substantially high 
capex as compared to sub 2 GHz spectrum. 
Poor indoor characteristic of 3.3GHz has made 
most of the deployments fixed in nature. Fixed 
3.3GHz WiMAX/MMDS in country is providing 
connectivity to SME and enterprise customers.   
 
The other spectrum allocated for broadband 
applications was in 10.15 to 10.65 GHz for 
LMDS technology. The 3G and BWA spectrum is 
under auction process and should be available 
very shortly for operators to deploy new 
wireless data networks. Our analysis advocates 
that the total amount of spectrum made 
available for 3G and Broadband wireless access 
systems is way toƻ ƭƻǿ ǘƻ ǎǳǇǇƻǊǘ ŎƻǳƴǘǊȅΩǎ 
data demand.  
 
Figure 14: India Spectrum allocation chart   
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Part of this band being investigated 
for potential allocation to cellular 
mobile 

1880-1900 
MHz 

Micro cellular systems TDD 

1920-1980 & 
2110-2170 

MHz 

IMT-2000 (3G) FDD mode (still to be 
allocated 3 to 4 slots to be 
auctioned) 

2010-2025 
MHz 

IMT-2000 (3G) TDD mode (still to be 
implemented) 

2.4-2.4835 GHz EIRP 4W over 10+ MHz (250 
mW/MHz) Delicenced  (WiFi) 

2.535-2.655 
GHz 

Indian satellite applications, LMDS 
and MMDS 

2.7-2.9 GHz Available for MMDS if protection 
ensured for Aeronautical radio 
navigation, location services 

3.3-3.4 GHz Broadband MMDS, LMDS 

5.150-5.350 & 
5.725-5.875 

GHz 

Max EIRP 200 mW (10 mW/MHz) 
Delicenced  

5.470-5.725 
GHz 

Indoor and outdoor wireless access 
(incl. RLAN) Max EIRP 1W (50 
mW/MHz)  

10.15-10.65 
GHz 

Broadband LMDS 

24.5-26.5 & 
27.5-29.5 GHz 

Broadband LMDS, MMDS (High 
capacity only LoS systems) 

 

Low Data ARPU  

 
For some leading operators, data is now 
contributing over 40% of the overall revenues. 
However increase in data ARPU is not 
completely offsetting the drop in voice ARPU 
for most operators. From the true and tested 

SMS messaging to the new services such as 
Mobile Advertising, Social Networking, 
Commerce, Mobile Wallet, and others, different  

 
 
 
services helped in adding billions to the 
revenues generated in 2009.  
 
US, Japan, Australia and Singapore continue to 
lead in data ARPU.  
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Figure 15: Global Data ARPU   

 
 
Most of the major operators around the world 
have double digit percentage contribution to 
their overall ARPU from data services. 
Operators like DoCoMo, and Softbank are over 
44%. KDDI, 3 Australia, 3 Italy, 3 UK, Vodafone 
UK, O2 UK, KTF, Telstra, and 3 Sweden 
exceeded 30% and many others are on the 
verge of crossing the 30% mark. Indian 
operators Bharti , Vodafone and reliance are 
improving data revenues and today stand at 10 
% mark12. India operators data ARPU from 
wireless services is less than 1 US$.  

 
Figure 16: Data ARPU of global operators  
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 Chetan , http://bit.ly/dt5R0T  

 
We collected samples of different broadband 
operators to calculate average data 
consumption of broadband in country. It was 
found that an average connection in country is 
consuming around 3-5 gigabytes per month and 
corresponding revenue is around US $ 12.  

 

 
 
Figure 17:  Average Data Packages in India 

 
The utmost challenge in the country is to deliver 
broadband at affordable prices. Current 
broadband fee in India is already moving 
towards some of the most competitive prices 
around the globe and operators are increasingly 
finding enormous challenge in delivering data at 
current prices levels while meeting the growing 
demand of new internet visual applications. 
 
The observed median average price of 
broadband in different countries is presented 
below to give the standpoint of challenging13 
broadband delivery cost in India.  The prices 
presented below are the median price of lowest 
and highest observed tariff in that country.  
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 OECD ; http://bit.ly/drA5AN  

0

10

20

30

1 Gig 3 Gig 5 Gig 10 Gig 

Average ARPU

http://bit.ly/dt5R0T
http://bit.ly/drA5AN

