
 

1 

 

SATYASPEAK 

January 2019 

_ 



 

2 

 

SATYASPEAK 
 

 

BLUETOWN Broadband Diary 

 

 
Long Tail        Walking the Extra Mile 

on Rural Broadband Business 
                                            Satya N. Gupta, 

                                                     NGNguru 
Chairman – BLUETOWN, India & BIMSTEC 

 

 

 

  

Jan 2019 



 

3 

 

Conclusion- Beginning from End to Make it Happen 

From this study, it has become obvious that business of rural Broadband needs an ecosystem 
jointly created by multi stakeholders from Public, Industry  as well as Society. The major 
investment for the infrastructure needs to be funded by Government/Public as is the case for any 
other infrastructural project. The Industry has to pitch for the last mile access network making use 
of the existing infrastructure created by Public funding.  

On the issue of constraints, most of these are on supply side and very few on the demand side 
which is not that significant. Therefore, the business model has been suggested from the point of 
view of “Build it and they will come” thus emphasizing the need of rural Broadband ecosystem 
for overall societal benefits. The main challenge is to hand-deliver the Broadband to the rural 
masses at the affordability levels which is of the order of 3 to 6% of the per capita monthly income 
translating into the monthly charges of 1 to 3 USD in the developing countries. For India, it 
averages out to Rs. 125 per month (USD 2) and any revenue requirement over and above this level 
is required to be guaranteed through Govt. agencies as Affordability Deficit Funding (ADF). 
Actually, during the initial phase of roll-outs, guaranteed revenue from Anchor Beneficiaries is 
more important than Capex funding, as it is all about the Opex (ROI). 

Most of the studied models have resorted to Government/USO funding for the national 
Broadband backbone network (NBN) and Public Private Partnership (PPP) for the Access 
networks. Innovative technology solution mostly based on unlicensed spectrum, Wi-Fi system are 
becoming more and more popular due to cost advantage and ubiquity of the Wi-Fi enabled access 
devices. 

In addition to funding of the NBN by Government/USO, the regulatory bodies are required to play 
a facilitating role towards the cost reduction as well as light-handed licensing regime(VNO, 
Class licensing) for service provision in rural area. The regulatory levies/ taxes which eat out a 
fourth of the revenue, have to be forborne in the initial period to make the services more 
affordable. 

There is also need for more spectrum to be unlicensed for Wi-Fi Access for rural areas in line with 
best international best practices. The various implementable recommendations have been provided 
as way forward for the various players to make the business case for rural Broadband 
implementable and sustainable. 
The urgent need for People- Panchayat- Public- Private Partnership calling for each player to 
move Extra-Mile is the starting step to this long walk. 

……… 
                         
  Copyleft @Satya N. Gupta, 2019- Any information in this publication may 

be freely shared in any form, by giving due credit to Author/ Sources.   
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One Victory a Week: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Jan 01 New Year's Day   Apr 06 Ugadi / Gudi Padwa 

Jan 14 Makar Sankranti / Pongal   Apr 13 Ram Navami 

Jan 26 Republic Day   Apr 17 Mahavir Jayanti 

Mar 04 Maha Shivaratri   Apr 19 Good Friday 

Mar 21 Holi   
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One Victory a Week: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

May 01 Labor Day   Aug 15 Independence Day 
May 18 Budhha Purnima   Aug 24 Janmashtami 
Jun 05 Eid-ul-Fitar   

  

Jul 04 Rath Yatra   
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Aug 12 Bakri Id / Eid ul-Adha   
  

 
One Victory a Week: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sep 02 Vinayaka Chaturthi   Oct 27 Diwali / Deepavali 
Sep 10 Muharram   Nov 10 Milad un Nabi 
Sep 11 Onam   Nov 12 Guru Nanak's Birthday 
Oct 02 Mathatma Gandhi Jayanti   Dec 25 Christmas 
Oct 08 Dussehra / Dasara   
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Foreword 
 

A N Rai, ITS (R) 
 Hon. Advisor to 

Minister of Communications & 
Minister of State for Railways,  

Govt. Of India  
 
 

Straight and simple, he has always aired his views on the sector to resolve the teething and complex 
problems. When I saw the title of the booklet – “Extra Mile- Walking the Talk on Rural 
Broadband”, I felt it was “the idea whose time has come”.   

Satyen Gupta, fondly and very rightly known as NGNguru, is the Chief Harbinger of NGN era in 
India and now fully engrossed in taking the Broadband into the hands of rural masses in India. 
Someone has aptly named him “Walking Encyclopedia of Telecom in India” on his Linked-in 
profile. 

Under the Digital India mission of Govt., there is an urgent need for taking the Broadband access 
to the homes/hands of rural masses to work as the Backbone for digitally empowered society. In 
that context, the ideas and recommendations provided by NGNguru appear to be very appropriate 
and implementable. His concept of “Everything on Tower”- creating green public hotspot on a 
rural tower by putting all the systems including power supply, BTS and content in a box is a very 
innovative idea with great promise.   

Also, the making use of existing infrastructure of BSNL and other Telcos to fill the connectivity 
gap through “Managed Hotspot Service Provider” is a win-win formula to enable the delivery 
of Broadband services to rural masses in cost effective, timely and affordable manner. 

Another Out-of-Box idea of “Gaon Job Factory-Converting unemployment into 
entrepreneurship”, a social-enterprise concept by availing support from various missions of 
Govt. like Digital India, Make in India, Skill India and Start up India is marvelous one and has 
potential to create 1 Million jobs in rural India. And last-but-not-least “Extra-Mile, People-
Panchayat-Public-Private-Partnership”, Walking the Talk together, is what Govt. is 
encouraging and will like it to happen it sooner than later.   

I really hope, all the stake holders will derive guidance and motivation from the suggestions and 
recommendations of this report and help nation to move forward toward what the author has 
termed “Bharat Broadband Gold”. 

God bless us all 

A.N. Rai 
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Introducing NGNguru- As we know SNG 
 

India presents tremendous opportunities in the area of Broadband penetration. While today barely 
160 Mn people are connected to Broadband, a large market of close to one Billion people is waiting 
to be provided Broadband connectivity with 700-800Mn of them living in rural & remote areas 
which are both difficult and expensive to reach. So, while clearly there is a huge scope for growth 
of Broadband, this opportunity is also fraught with challenges. One would surely need top class 
guidance and mentoring to be able to tap the potential. 

It is in this context that the entry of Mr. Satya N. Gupta (Satyen) with his Study Report entitled " 
Extra Mile-Walking the Talk on Rural Broadband " is extremely timely and relevant.  This 
excellent report focuses on various issues before deployment of sustainable rural broadband, 
various technological alternatives, the relevant broadband services, different business models as 
well as funding options etc. All these are discussed keeping in mind the fact that rural ARPUs are 
typically quite low. 

This compilation has innovatively attempted to examine the above issues through the practical lens 
of extensive case studies of various relevant networks and using the wealth of information 
available in many ITU/World Bank/OECD/Broadband Commission/TRAI reports on the subject. 
In addition, ideas from some innovations in the new cost effective Access technologies have been 
illustrated. 

SNG is very rightly known as NGNguru started bringing awareness about NGN way back in 2005 
wherein he authored a comprehensive consultation paper on NGN which was called the  "Magna 
Carta'" in some quarters. In fact, around then, I happened to be the Chairman of the ITU Regional 
Working Group for Asia-Pacific and was privileged to have SNG’s excellent presentation on the 
subject at a Bangkok RWG Meeting and the entire audience was enthralled to listen to his 
perspectives. 

SNG has also served as the Member of the ITU Expert Group on their International publication on 
NGN in 2007. 

His concept of Everything-on-Tower (EoT), is a truly great concept, which could definitely yield 
wonderful results when implemented on large scale in rural areas. It has the potential to be a game 
changer in the real sense.  

An International expert in NGN technologies, SNG is a Regulation, Interconnection and 
Broadband policy  expert with over 35 years experience in all aspects of Telecom, including 25 
years with  the Govt. and Regulator (TRAI). 
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SNG is also Founder of NGN Forum in India with the mission to spread awareness about NGN all 
across. Presently he is heading Bluetown’s India operation with overall responsibility to deliver 
its  vision of   “ Connecting  People in Rural Areas of World”. one could not ask for a better Mentor 
for the Indian Broadband Journey to Bharat 

Since over 1 Billion out of approx. 4 Billion people in the world who are outside the ambit of 
broadband connectivity happen to be in India, SNG's treatise on Rural Broadband Business is 
indeed extremely timely and would act as a 'Margdarshak' (guide) to the makers of Policy & 
Regulation besides Global  technology and funding agencies all of whom have single minded focus 
to 'broadband ' Rural India. 

I wish SNG, - my Friend, Philosopher & Guide, all the very best in his endeavor to lead us to a 
new India which will be ' Broadband-enabled ' everywhere.              

T V Ramachandran 
President, 

Broadband India Forum. 
Chairman, Telecom Committee, 

European Business Group, India. 
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Preface- ‘Moving the Boat Faster’ 
 

Rural broadband has been the most talked about buzz word for last 5 years in all quarters of Govt., 
Industry and Civil Society but has not delivered on ground and so called ‘Digital – Divide’ 
between Urban and Rural areas still persists as ever. I will term it as inclusive failure of 
conventional wisdom. That’s why need for out of box working and ‘Walking the Talk’. Through 
my discussions with all type of intellectuals who are sensitive to this issue, the ubiquitous reason 
for this not happening is ‘Lack of the Business Case’.  

In this context, I am reminded of a story from Australia, just before the Sydney Olympic in early 
twenties. The Govt. there decided that, when the games happen in their own country, as a natural 
prestige issue, the country should aim for the ‘Rowing Gold’. A renowned consultant was hired to 
achieve this deliverable. He analyzed the issue and crafted a one liner questionnaire to clear any 
action related to preparation for “Gold” which was, “Will it move the Boat Faster?”. So, while 
deciding about the Captain, Team composition, make of Oars, Boat, and everything was tested 
against this. As a result, they were successful in their endeavour of winning the ‘Rowing Gold’. 

This incident is similar to what is known as a Wood-Pecker behavior,which indicates by ones 
consistent, focused and  never-giving up approach, any goal , howsoever unsurmountable, can be 
achieved. 

In this study, I propose to use the same analogy for making the Rural Broadband happen in 
India. For anything we do in that direction, we should get the affirmative answer to the question 
of “Will it make the Business Case for Rural Broadband?”. Hence all the players need to 
collaborate and strive only with a single point agenda of making the Business Case for Rural 
Broadband. That’s why “Extra Mile …. Walking the Talk”. Hope you take the extra trouble of 
walking this “Extra Mile” together in People- Panchayat-Public-Private-Partnership.  

Hoping for a great success towards “Bharat Broadband Gold”, I mean rural Broadband.  

 
SATYA N. GUPTA 

NGNguru 
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Executive Summary 
 
Subject of Broadband services in rural and remote areas has been the talking point of all the 
stakeholders in developing countries, but walking on this talk has been on a very slow pace. The 
single most ubiquitous reason given for this lukework response to the call has been the so called 
“lack of business case”.  The main objective of this study is to explore and elaborate 
implementable business models and bring out recommendations for various players in the 
ecosystem to make the business of rural broadband happen. The main issues which are identified 
to be addressed are Technological alternatives, Tariff structure, Broadband services to improve the 
quality of life, Funding options and Affordability, through a “Sustainable Business Model”. 
This report has attempted to address the above issues through extensive case studies of various 
relevant networks and wealth of information available in many ITU/World bank/OECD/TRAI/ 
UN Broadband Commission reports on the subject. In addition, implementable ideas from some 
innovation in the new cost effective Access technologies have been considered. The salient 
features of various chapters of the report are as below; 

1. Introduction 
This chapter brings out the importance of broadband for the masses especially in rural and remote 
areas treating broadband as an infrastructure required for increasing the productivity as well as 
enhancing the lifestyle, taking the analogy from Maslow’s Pyramid of basic human needs. It also 
elaborates upon 4 pillars of sustainability as ABCD (Access, Backhaul, Content, Devices) of 
Broadband. 

2. Challenges to the sustainable rural Broadband business 
This chapter discusses the various challenges for the broadband business like; infrastructure issues, 
Power availability, local content and applications, CPE cost, lack of awareness and affordability. 
It brings out the need for an innovative implementable business model for sustainable growth of 
broadband services in rural areas. 

3. Technology Alternatives for Access, Backhaul & Devices 
Various technological options available as well as emerging for different segments of broadband 
networks are analyzed and discussed. The pros and cons of various alternatives are compared. For 
Access, Wi-Fi based network to support ubiquitous inexpensive Access CPEs is recommended. 
For Backhaul in the long run it is optical fiber-based system but in some difficult geographic areas 
satellite based/ Radio Backhaul is also relevant. On the CPE front in addition to smart phones, 
SIM-less mobiles and converting a TV set as a broadband terminal has been identified. 

4. Broadband for Enhancing Productivity and Quality of Life 
This chapter discusses various conventional services of broadband as well as emerging services 
like e-government, e-learning and e-health. In addition, examples of some community-based ICT 
services from Thailand, India and Bangladesh have been elaborated. A specific find is the “Info-
lady” in Bangladesh taking Broadband to people on a pedal bike. 
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5. Tariff Plans and Affordability for Broadband Services 
This chapter deliberates on the affordability issue and brings out the need for the Broadband tariff 
to be within 3-6% of the monthly per capita income which comes down to 2-3 USD for the 
developing countries.  

6. Funding Models for Rural Broadband and International Case studies 
In this chapter, various investment options have been discussed including Full Public funding, 
Community + Public Funding, PPP (Public Private Partnership). The various international case 
studies making use of Public Funding as well as PPP model have been summarized. Finally, the 
5P model appears to be way forward where in backbone infrastructure in funded by Government 
or USO/Public fund and Access infrastructure is funded by Private Operators/Local 
communities/Panchayats and managed by local Peoples (VLE), powered by a new breed of players 
in the form of “Managed Hotspot Service Providers” (MHSP). 

7. Recommendations for Way forward for Implementable Business Models 
In this main chapter, an implementable business model for development of rural Broadband has 
been suggested, taking into consideration various challenges, technology choices and funding 
options. A model business plan taking into account the 5Ps model of funding, innovative Access 
technology architecture and involvement of local entrepreneurs for managing the business has 
been suggested as a sample which can be adapted for the different scenarios.  

The recommendations for various stakeholders are summarized below; 

a. Government and Public Agencies 
i. Need to prepare ‘National Broadband Plan’ setting clear targets and timelines for 

spread of Broadband in rural and remote areas of the country and getting it 
implemented timely. 

ii. Arrange “Funding and Build” of National Broadband Network to take the Broadband 
connectivity to rural and remote areas through infrastructure budget/ USO funding. 

iii. Provide the Backhaul connectivity to the Access Service Providers/ VNOs/ MHSPs in 
rural areas on Open Access basis at nominal Incremental charges, through revenue 
share.  

iv. Provide tax breaks/concessions incentives, subsidies for the MHSP (Managed 
Hotspot Service providers) as well as Service Providers in rural areas. 

v. Establish the ‘Content Delivery Network’ as a backend/ Cloud platform for the 
delivery of government services and applications to citizens. 

vi. Provide Affordability-Deficit-Funding (ADF) as guaranteed revenue or  financial 
incentive (benefit) for the procurement of Broadband access to public institutions and 
individuals in rural areas. 
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vii. Create a light-regulated Class License for rural VNOs through registration process as 
is done for OSPs/ VAS players. 

b. Local Government Bodies 
i. Provide free/low cost Access to real estate as well as “Right of Way” for creation of 

Broadband access network (Hotspots). 
ii. Provide exemption/reduce levies for the local taxes including GST for the Broadband 

equipments and services in rural areas. 
iii. Provide initial funding/grant to Village Local Entrepreneurs (VLE) to start 

Broadband services business. 
iv. Assist in awareness creation about Broadband services and applications among the 

rural masses. 

c. Regulatory Bodies 
i. Facilitate ‘Open Access’, ‘Wholesale pricing’ and “infrastructure sharing” for the 

government/ public sector owned facilities to enable the local Internet Service 
Providers/ VNO’s to provide Broadband services fast and  within affordable level. 

ii. Permit franchising arrangements between the ‘Operator’ and the Local Entrepreneur 
(VLE) and to create a light-handed, “Class” license/ rural VNO category for niche 
rural areas by automatic registration process like OSP (Other Service Providers) 
without any conditions or obligations. 

iii. Have ‘Technology-neutral’ and “Service-agnostic” approach to enable the Players 
to innovate on the technology front to reduce costs. 

iv. Make more spectrum ‘license-exempt’ for use of Wi-Fi for Broadband access as well 
as “Middle Mile” in rural areas. 

d. Operators/Service Providers 
i. Partner with Managed Hotspot Service Provider (MHSP) to build access network 

in rural areas using innovative low cost solutions to run on revenue share basis. 
ii. Provide interconnectivity to the “Class” licensed local access providers/ VNO’s in 

rural areas on revenue share basis. 

e. MHSPs/Local Communities/NGOs 
i. Bring awareness and provide training to the local masses to become digital-literate. 

ii. Appoint and train the local entrepreneurs (VLE) to take up and manage the Broadband 
service provisioning. 

iii. Facilitate initial funding for the business requirements of Local entrepreneurs (VLE). 
iv. Help in identifying the local Content and Applications requirements 
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In the conclusion, it is reiterated that the business of rural broadband cannot be handled by a single 
entity alone, neither by Government nor by Market place. It needs to be a joint effort by all the 
players in the game, thus, the need for 5P (People-Panchayat-Public-Private Partnership) mode 
of deployment and operation. 

******  
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1.  Introduction- Broadband as Basic Human Need 
 
The power of Internet has brought greater awareness, skills and knowledge to the citizens and 
helping markets to encompass a diverse global audience, in all-inclusive manner. Broadband 
provides the opportunity to work differently & efficiently to achieve higher productivity for people 
& countries and to ensure continuous growth of economy and create social development. The 
proliferation of the Broadband infrastructure enables growth of Information and Communication 
Technologies (ICT), Content, Applications and Services which can help a nation to become a truly 
competitive knowledge based economy and enable citizens to become more productive, better 
educated and more engaged in their community & society at large. 

Providing Broadband infrastructure in sparsely populated, geographically challenged, remote & 
rural areas, underserved by profit-driven service providers has become a daunting task & challenge 
for Governments specially in developing world. By creating Broadband infrastructure in 
underserved regions, governments can protect remote communities from “digital divide,” and can 
create a climate for economic development, help startups to grow, bring new businesses thus 
resulting in a conducive climate for economic development & Social upliftment. Broadband 
penetration is a crucial factor which is increasingly becoming the benchmark used to ascertain the 
health of a nation’s economy & social wellbeing. 

Availability of Broadband services at affordable price can contribute to higher GDP growth rates, 
provide for a larger & more skilled labor force and increased working efficiency. There is a clear 
correlation between the Broadband adoption rate and the Gross Domestic Product (GDP) for 
various countries. As can be seen these growth effects are significant and stronger in developing 
countries than in developed ones (Figure 1). 

FIGURE 1: IMPACT OF BROADBAND PENETRATION ON GDP GROWTH 

 
Y axis represents the percentage point increase in economic growth per ten percentage point increase in 

telecommunication penetration. 
Source: Qiang (2010) 
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Broadband has become essential part of the basic infrastructure for economic and social 
development, along with conventional systems such as railways, roads and electricity. Broadband 
is not just another telecommunications service or a faster Internet connection, it is the central 
element of a new ecosystem that offers key structural complementarities for economic and social 
development1. 

Presently Broadband is being considered as an “Ecosystem” that comprises different elements such 
as high-speed connectivity to interact in different ways (Figure 4)2. Broadband users have the 
ability to create and share multimedia content in a variety of formats. This interactivity is an 
important factor that differentiates the Broadband ecosystem from other high-bandwidth, but 
essentially one way networks such as multi-channel TV. It also creates various new opportunities 
for value creation and innovation. 

Table 1: The effects of Broadband on economic growth and social inclusion 
Economic growth Social inclusion 

Increased rate of productivity gains Access to public goods (information and knowledge) 
free of charge over the Internet 

Greater innovation in production and organizational 
processes through the development of applications that 
meet the needs of different types of organizations 

Access to online public services: education, health, 
government, citizen 
participation and others 

Job creation Innovation in social networking applications 

Development of technological and production capacities 
by individuals 
and companies 

Increased well-being due to positive externalities 
relating to consumption 

Greater environmental sustainability due to the use of 
intelligent tools 
for managing transport and energy resources 

Impact in terms of disaster response and 
communications 

Source: Valeria Jordán, Wilson Peres and Fernando Rojas, “Broadband: an urgent need for Latin America and the Caribbean”, ECLAC, United 
Nations, 2010. 

The Figure 2 below depicts the importance of Broadband just above the basic survival needs of 
human being, as an analogy from Maslow’s pyramid. It indicates that Broadband infrastructure is 
as vital as other public infrastructure like Roads, Railways, Power and Housing for the well being 
of the society. 

Figure 2: Analogy with MASLOW’s Pyramid: Role of Broadband for basic Human needs  

(Broadband as Critical Social Infrastructure) 
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Growth of Broadband, especially in rural areas, driven by perceived utility to user, relevant 
applications/ content, affordability and availability etc. as depicted in Figure 3: 

Figure 3: Factors driving the Growth of Broadband 

 

There are several factors driving Broadband growth. Figure 4 indicates various drivers and 
advantages of Broadband.  

Figure 4: Drivers and Advantages of Broadband 

 

 

Advantages
•Socio-Economic 

Growth

Advantages
•Online banking
•Online e-tickets

Broadband 
Growth 

Advantages
•Entertainment

•Communication

Advantages
•e-Commerce
•e-education
•e-government
•e-Health
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Broadband growth drivers can be categorized as following:  
 Technological Drivers  
 Economic Drivers 
 Social and behavioral Drivers 
 Government initiatives 

 
Technological Drivers 
Liberalization and competition in the telecommunications market have brought new and 
innovative technologies in the market place. The convergence of technologies and ubiquitous use 
of IP based technologies is making the Broadband networks more efficient & less costly. 

The capabilities of smart phones bundled with pre-loaded features and inbuilt applications permit 
access to new Applications using Internet. Data cards and Wireless Broadband CPEs facilitate 
availability of Broadband anytime, anywhere further fueling Broadband demand. In addition, 
doubling up of smart TV sets as Internet Access Devices is increasing the Broadband CPE 
populations in homes. 

Technological innovation permits new ways of creating, distributing, preserving, sharing and 
accessing digital content.  As economies move to become more knowledge-intensive, information-
rich activities will increase; new content will be created, collected, managed, processed, stored, 
delivered, and accessed. This spread will contribute to further innovation, growth and enhanced 
utilization of Broadband. 

Economic Drivers 
Service Providers are continuously upgrading their network to introduce new services (Value 
Added Services & OTT applications) in order to meet the diverse demands of users. To make a 
business case for Broadband services in less remunerative rural areas they need to cut down the 
capex & opex to recover cost.  The convergence of networks (IP based network to provide all 
services) helps in reducing operational cost to the service providers and support different 
applications irrespective of platform or format for their transmission. The convergence of 
Telecom, IT, Broadcasting and Entertainment segments increases business volume with no 
significant increase in network cost due to use of converged carrier network (IP based network). 
As a result, provision of bundled services along with Broadband access to end user makes business 
case for the Service Providers. 

Social and Behavioral Drivers 
The lifestyle and social norms are fast changing which is driving the need for bundled services. 
People prefer to be in touch with each other through e-mail, telephone, Internet, chat/ instant 
messaging etc. There are several social networking sites like Facebook on Internet and millions of 
users use them for exchanging information. This generates requirement for high speed access to 
the Internet. The concept of entertainment is also changing. Users want entertainment such as 
music, video etc. anytime, anywhere with enormous choice and low cost. 

Government Initiatives 
Broadband access can be used to deliver government services directly to citizens which reduces 
the cost of providing services to citizens with much ease. Such services can range from information 
services, administration documentation, renewal of a range of licenses, tax submissions, etc.  In 
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geographic areas where no government offices are available such services allow interactive 
dialogue between citizens and administrative officials at low cost. In addition, e-health, tele-
education and e-banking are other services which are enabled by Broadband access. 

Main Issue- Supply Side Factors:  
Despite high perceived utility and considerable demand, Broadband services are not available to 
majority of people in rural areas due to non-availability of required Access infrastructure. Most of 
the operators have created networks only in lucrative urban areas. Where business case is proven. 
Due to high initial investment and perceived low returns, operators are reluctant to invest in small 
cities/ villages or remote areas. As a result, citizens of these areas are deprived of access to 
Broadband services, generally known as “Digital Divide”. 

Broadband supply mainly depends on four critical elements, namely Access, Backhaul, Content 
and Customer Premises Equipment (CPE). This is illustrated below in the Figure 5 as ABCD 
(Access, Backhaul, Content, Devices) of Broadband. 

 

Figure 5: 4 Pillars Of Sustainability– ABCD Of Broadband Supply 
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Specially, in rural areas Broadband development can be facilitated by affordable Broadband 
access, availability of Backhaul, relevant Content and Services & inexpensive Devices at customer 
premises. In addition, a facilitating & supportive regulatory framework is a must. For this each 
stakeholder in the ecosystem like Government, Regulators, Municipalities, Operators, startups, 
NGOs and entrepreneurs have to play their own significant roles. 
 
The main objective of this study is to explore and highlight the challenges for Broadband access 
in underserved rural areas, identify the technological options, study the international best practices 
and suggest the way forward for different stakeholders to create implementable and sustainable 
business models, together. 
 

******  
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2. Challenges to the Sustainable Business for Rural 
Broadband 

 

Recognizing the widening Broadband-Deficit in rural areas in developing countries and the risk of 
major part of society missing out on the economic and social benefits of Broadband access and 
usage, Governments and Regulators in a growing number of developing countries are scrambling 
for the implementable ideas & way forward to “Make it Happen”.  

Policymakers have also realized that success for Broadband access is harder to achieve than with 
mobile telephony, the spread of which was driven by huge consumer demand and falling 
ownership costs. Especially in rural areas, Broadband has both supply and demand side 
considerations though major issue still remains the supply side. For instance, while the usefulness 
of a telephone is obvious even to illiterate or poor individuals, the same cannot be always said of 
Broadband—especially if the opportunity to try it is inhibited by cost considerations. Access to 
Broadband requires owning an intelligent device (computer, PDA or smart phone) and having a 
connection, making total cost of ownership (TCO) relatively higher (even with falling prices for 
hardware and subscriptions). In addition, using Broadband also requires some level of digital 
literacy. Consequently, Broadband access and usage remain incipient in the developing world 
especially in rural and remote areas. The various challenges for the sustainable business case for 
rural Broadband are discussed below; 

Infrastructure (Access & Backhaul) Issue 
One of the major challenges for proliferation of Broadband in rural and remote areas is inadequate 
infrastructure both for access as well as Backhaul which is a prerequisite. 

Setting up a Broadband network in and to rural areas has its special challenges. Having to haul 
traffic over long distances, the profit-motivated operators often find it hard to justify network setup 
CAPEX for reaching remote communities with low population density. Moreover, these networks 
sometimes have to bridge over geographical barriers such as mountains, forests, lakes, swamps or 
deserts, a fact that drives up deployment costs for traditional terrestrial wired (fiber/copper) 
solutions3. 

The financial viability for low density rural areas requires selecting a Broadband technology and 
network infrastructure that can support each subscriber’s bandwidth requirements and be 
sustainable over time. Different Broadband technologies may be deployed in rural areas such as: 
Fiber (Point-to-Point, GPON), Digital Subscribers Line (DSL), Satellite, and Fixed Wireless. Each 
of these Broadband technologies has its own economic benefits and drawbacks. As a result, no 
single Broadband technology can be considered ideal for every rural location due to diverse 
requirements as “one size does not fit all”. The technology chosen to provide Broadband access to 
a rural location should be based on near-term economic considerations. It should support a 
sustainable Return-On-Investment (ROI) for a three to five years’ period.  

An appropriate selection of full or mix alternative technology options such as, centralized verses 
distributed radio capacity,  uniform verses non-uniform radio capacity deployment, static verses 
dynamic bandwidth utilization of the Backhaul connecting various network elements, mix of 
cabled (optical fiber/co-axial copper) verses wireless (terrestrial / satellite) Backhaul options, 
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Licensed v/s Unlicensed spectrum are main technical factors for defining a deployment 
architecture for rural areas. This in turn will determine the total cost of the infrastructure, power 
consumption, amount of radiated power, total subscriber/traffic handling capacity/ subscriber and 
spectrum requirement. Need for such type of balancing act in an uncertain environment is a 
complex challenge. 

Another infrastructure related challenge is the availability of reliable grid power supply required 
for the system in rural areas which is discussed below; 

Non-availability of reliable grid power supply 
The growth of reliable grid electric supply particularly in the developing world has not kept pace 
with the spread of Telecom infrastructure. As a result,  the   deployment of Broadband and  telecom 
infrastructure ( and regular charging of the mobile handsets and Broadband customer premises 
equipments)  particularly in the rural areas of the developing countries  used to depend upon the 
DG sets as primary source of energy for 24x7 operation of the networks. The use of DG sets 
increase OPEX and carbon footprint to a very great extent and makes the business case unviable. 

The problem can be solved by deploying energy efficient, self-sustainable, near maintenance free 
distributed Broadband and telecom infrastructure capable of operating on renewable sources of 
energy like solar power. This may increase CAPEX marginally but reduce OPEX dramatically. 
Studies conducted by experts have indicated that such solar energy operated distributed system 
provide much improved return on investment (ROI) in comparison to DG set operated 
conventional wireless systems. 

Affordability 
Affordability of Broadband access to masses is another factor impacting the growth of Broadband 
services and is a significant barrier to rural households going online as the level of disposable 
income of rural masses for this service is very low (3-6% of per capita income). 

The price of Broadband access plays a critical role in driving Broadband diffusion and is a key 
barrier to extending access to Broadband in developing countries. While Broadband is becoming 
more affordable around the world – prices have fallen by over 50% over the last two years in some 
countries – it nonetheless remains unaffordable in many parts of the developing world.4 

It is estimated that there are 700 million5 people in the world without access to Broadband services 
due to cost barrier alone leading to unaffordability. 

Content Availability 
Content is the key component of the Broadband service, especially the local content that meets the 
demand & requirement of the local users. Content and Broadband-enabled services in local 
languages, as well as the capacities of local communities to create and share content, are important 
drivers of the usage of Broadband infrastructure by local population. 

The Internet (WWW) on the other hand, is dominated by English-language content; the 
fundamental reason for a consumer to access internet is for the content. In rural and remote areas, 
absence of locally relevant content in native languages inhibits users to go online. 

Services entail much more than access to hardware; they encompass affordable access to locally 
relevant rural content through connectivity providers, content creators and disseminators, 
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information intermediaries, social facilitators, information literacy educators, and the governance 
channels steering the performance of these services. 

Devices Cost 
The availability of affordable CPE (Customer Premises Devices) such as PC, laptops and smart 
mobile phones which serve as an access device for the price sensitive consumer remains another 
barrier for the uptake of Broadband. In rural areas, there is a great need of innovation in CPE 
domain to make such devices available at affordable prices. 

One such development is the recent availability of low cost Wi-Fi enabled, SIMless smartphones 
(Bluetown Case). Other innovation is the usage of home TV set as an access device for Broadband, 
through TV interface (Tata Trust Case). These innovations are discussed later in the report. 

Lack of Awareness & Digital Capability 
The creation of a high-capacity infrastructure alone is not sufficient to make rural population 
embrace Broadband services. Many people with the possibility of using Broadband in these areas 
lack the skills to take advantage of the technology, or do not realize the benefits that they could 
obtain by properly using the Broadband for personal use at home & at work. 

Awareness of the benefits of Broadband and the capability to use Broadband are critical initial 
steps in building demand for Broadband services. In order for people to use Broadband 
successfully, they must have the necessary interest and skills. This is sometimes referred to as 
“digital literacy”, which has been defined as “using digital technology, communications tools, 
and/or networks to access, manage, integrate, evaluate, and create information in order to function 
in a knowledge society” (Educational Testing Service 2002). Digital literacy ideally makes users 
aware of and capable of accessing Broadband applications and services. This, in turn, widens the 
information available to them, provides new ways of learning, and increases their productivity thus 
creating new employment opportunities.6 

There is a limited end-user awareness and insufficient digital literacy amongst most of the 
segments of the rural population. For the adoption of Internet and Broadband in such areas, 
awareness regarding the benefits of Broadband is of utmost importance. Both governments and 
the private sector should play an active role in promoting the awareness about benefits of 
Broadband usage. 

Need for implementable Business Model 
Main reason for low availability of Broadband in rural and remote areas is absence of a commercial 
business model, as main operators are not sure about the Return on Investment (ROI) & perceive 
lots of risk on demand side. 

A viable business case is the prime motivation behind designing, building, and operating 
communication networks by operators. The revenue generated from the operation of the network 
must exceed the network’s initial CAPEX recovery and the ongoing OPEX. The financial success 
of any communication network is based on the Average Revenue Per User (ARPU) & the number 
of users. Urban areas with high density have more opportunity to generate higher revenues than 
low density rural areas. 
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The economics of the deployment of Broadband for universal access are daunting. Deploying 
Broadband has involved investments of tens of billions of dollars annually, and will ultimately 
require capital and operating expenditures in the hundreds of billions of dollars to provide full 
universal service. The resulting trend in private sector investment has been to focus the initial wave 
of investments in high density, low cost urban areas7. 

Considering the multi-faceted nature of the problem in ensuring affordable rural access to 
Broadband infrastructure, devices and content, partnerships among organizations with different 
vision, expertise, capacities and profit goals appear to be a key to improve access and affordability. 
Collaborations serving as critical mechanisms for improving rural Broadband access can take the 
form of partnerships within the public sector, negotiated public-private partnerships (PPP), private 
agreements among stakeholders in the telecommunications sector, and extending it further to 
stakeholders at the community and village level, 5Ps (People-Panchayat-Public-Private 
Partnership).  

The traditional business case to provide Broadband services does not sustain in rural areas where 
the population densities are lower and the cost of deploying and managing a Broadband access 
network exceeds potential revenues. To provide affordable Broadband service in rural areas, it is 
necessary to carve out a sustainable model that makes the business case viable in the long run. 

For deploying telecommunication networks especially those supporting Broadband access, to the 
geographically large rural areas with the same architecture as in urban areas, per user cost of the 
infrastructure (CAPEX) and the additionally increased operating cost (OPEX) makes it 
economically unviable. Therefore, the penetration of the Broadband networks in such remote and 
rural areas demands new thinking and methods to make the Broadband network operations 
economically viable. Suitably modified deployment architecture needs to be explored to address 
the rural Broadband requirements and innovative business model developed to operate in a 
sustainable mode. This calls for innovative partnerships between various stakeholders and 
balancing between various judicious mix of technologies & tariff plans. 

The subsequent chapters of this report illustrates such models, which has been tried and tested in 
some of the emerging markets like Africa, Asia-Pacific and India. 

 

******  



 

27 

 

3.  Technology Alternatives for Access, Backhaul & 
Devices 

 

Technology options are always a function of type of locations, geography & terrains. Though there 
are various geographies that may exist, the terrains in most likely scenarios are likely to be the 
following; 

i. Flat Open Space 
ii. Valley 
iii. Rugged Mountain Terrain 
iv. Deserts 
v. Islands 

The technology choice for a Broadband network in rural areas has to be made mainly keeping into 
account the type of terrains which generally are difficult geographically, to select the most 
appropriate solution while keeping the cost low. 

Normally, a Broadband network can be divided in two main components namely Access network 
& Backhaul network as shown in Figure 6 below; 

Figure 6: A typical Broadband Network 

 

Access network provides last mile connectivity between subscriber/premises and nearest node of 
the service provider or point of presence (POP), whereas the Backhaul network connects all POPs 
of the service provider for carrying aggregated traffic of subscribers to other service providers, 
International Gateway/ content delivery network (CDN). Different technologies both based on 
Wireline and wireless are available for Access and Backhaul networks to provide end to end 
Broadband services. Some of the technologies can be used both for Access as well as Backhaul. 
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Generally, the Access network is deployed by the licensed service providers or their franchises 
(MHSP) using various Wireline and wireless technologies. This network extends right up to 
subscriber premises/handset and must be designed and dimensioned on the basis of the services 
and applications that each customer may require, today & in future. 

While selecting a particular technology option both speed and availability are important 
considerations. It is important to increase through put (Data rate) by deploying efficient IP based 
next-generation networks so that emerging applications and services that will play important roles 
in improving quality of life and boosting economic growth are not precluded supported. 

Options for Access Network  

A. Wireline Technologies 
 

(i) Wireline technologies are capable to support high speed data transfer with reliability.  
Some of these technologies are: 

 xDSL (Digital Subscriber line) over copper 

 Passive Optical Network (PON) over Fibre (FTTX) 

 Data Over Cable Service Interface Specification (DOCSIS) 

 Ethernet–over-Coax (EoC) 

 Power Line Communication (PLC) 

(ii) Digital Subscriber Line (xDSL): DSL or xDSL is a family of technologies which uses 
the conventional telephone lines (copper cable) for transmitting the digital data at higher 
frequency than the frequency used for voice communication. Different type of DSL 
technologies are describe in subsequent paras. 
 

(iii) HDSL: High bit rate Digital Subscriber Line (HDSL) is a bidirectional and symmetrical 
transmission system that allows the transport of signals with a bit rate of 1544 Kbit/s or 
2048 Kbit/s on the copper twisted pairs. In this type of DSL bandwidth allocation in 
upstream and downstream is same. It works upto about 3 km delivering maximum speed 
upto 4 Mbps in each direction.  
 

(iv) Asymmetric DSL: ADSL is a form of DSL where more bandwidth can be allocated to 
download than to upload.  It provides maximum speed of 8-10 Mbps downstream and 
about 1 Mbps upstream.  ADSL can provide satisfactory services upto about 3-4 km 
from the local exchange depending on quality of copper pair.  It is suited to residential 
use as it shares a single twisted copper pair with voice, allowing users to use the 
telephone and surf the Internet simultaneously on the same physical copper pair line.  
 

(v) ADSL2, ADSL2 plus – ADSL2 is the sequel to the original ADSL recommendation, 
enabling improved speed, longer reach and low power consumption.  ADSL2 can 
deliver 8-12 Mbps download speed while further extending the distance coverage. 
Further, the voice channels are realigned and often provide the ability to combine 
multiple ADSL2 lines for higher bandwidth to certain customers.  ADSL 2 plus 
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(ADSL2+) builds further on ADSL2 by increasing the bandwidth through put extending 
the usable frequencies on the line. These increases download speed from 8 Mbps with 
ADSL2 to 16 Mbps with ADSL 2 plus, on cost of coverage which is reduced to 
approximately 1.5 km. 

 
(vi) Very-High-Data-Rate DSL (Very high speed Digital Subscriber Line) permits the 

transmission of asymmetric and symmetric aggregate data rates up to tens of Mbit/s on 
twisted pairs. VDSL2 is an enhancement that supports asymmetric and symmetric 
transmission at a bidirectional net data rate up to 200 Mbit/s on twisted pairs using a 
bandwidth up to 30 MHz. VDSL connects to neighborhood optical network units 
(FTTN), which then extends connectivity to the telephone company’s central office 
(CO) main fiber network backbone. 
 

(vii) Despite of continuous technological progress, physical limitations inherent to DSL 
technologies make them unusable in scarcely populated areas with long distances 
between the end users and the nearest telephone exchanges, or in regions where most 
houses are not connected to the telephone infrastructure. Therefore, these are not 
considered for a business case for rural Broadband. 

Passive Optical Network (PON) over Fiber  

(i) PON is an Optical Access Network (OAN) with the capability of transporting various 
services between the customer premises and the Service provides node over optical 
fibber.  
 

(ii) The optical section of a local Access network system could be either an active point-
to-point or passive point-to-multipoint architecture. Figure below shows the 
architectures which range from Fibre to the Home (FTTH), Fibre to the Building/Curb 
(FTTB/C) and Fibre to the Cabinet (FTTCab). The Optical Access Network (OAN) is 
common to all architectures shown in Figure 7; hence commonality to support various 
options in this system has the potential to generate large world-wide volumes. The 
FTTB/C and FTTCab network options are predominantly different from point of view 
of implementation. 
 

Figure 7: Network Architecture of Access Optical Network (Source: ITU-T G.983.1) 
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Data over Cable Service Interface Specification (DOCSIS)  

Data over Cable Service Interface Specification (DOCSIS) defines interface requirements for cable 
modems involved in high-speed data distribution over cable television system networks which 
enable provision for bidirectional data over coaxial and hybrid fibre-coax cables for interactive 
services. 

Ethernet–over-Coax (EoC): 

Another technology used over cable TV networks is Ethernet–over-Coax (EoC). Standards used 
in this technology are Multimedia over Cable Alliance (MoCA) and Home Phone Networking 
Alliance (HPNA). MoCA has been designed for local in-building distribution using frequency 
range above 862 MHz, which limits its use mainly in HFC plants. HPNA in its latest version 3.1 
uses the frequency range of 4 to 52 MHz and can therefore bridge greater distance due to low loss 
in coaxial cables in this frequency range.  

Power Line Communication (PLC) 

Power line communication (PLC) is the term used to describe several systems using electric power 
lines to carry radio signals for communication purposes. Power line communication technology 
can use the household electrical power wiring as a transmission medium. Telecommunications 
services can be provided over power line through the modems and injectors. Access to Internet or 
other telecommunication services can then be provided by a leased line/wireless/satellite link 
attached at the Broadband over Power Line (BPL) devices as shown in figure 8 below. In future, 
it is expected that systems will be capable to offer upto 200 mbps speed commercially. 

Figure 8: Broadband over power line 

 

B.  Wireless Access Technologies 

Wireless based technologies for Broadband access are emerging rapidly due to technological 
innovations. Various wireless technologies capable of providing Broadband are described below;  

(i) The unlicensed spectrum based Wi-Fi: The unlicensed spectrum in sub 6GHz bands like 
2.4Ghz, 5.1 Ghz & 5.7 Ghz can be utilized in rural areas where interferences are unlikely 
to occur. This technology is a low cost option for creating the Access Points (Hotspot) 
in limited coverage areas. In addition; mid capacity radio links (50Mbps) can serve as 
access connections to businesses, school campuses and government facilities. This 
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option is low-cost, easy to install and can be used to provide adequate capacity for 
supporting Broadband services with a mix of legacy and Ethernet traffic. Due to its 
affordability, scalability and versatility, Wi-Fi Hotspot are spreading beyond urban to 
rural areas.  Wi-Fi  technologies  can  be  configured  into  point-to-point  and point-to-
multipoint  networks  in  order  to  improve  their  range  and  provide  last  mile  access 
for Broadband (refer Figure 9). 
 

Figure 9: Wi-Fi Based Broadband Access 

 

 

(ii) IMT standard based Cellular Access technologies using Licensed Spectrum: 

New wireless technologies are capable to provide faster data communications services along with 
voice.  These are based on the International Telecommunication Union (ITU) family of standards 
under the International Mobile Telecommunications (IMT) programme and commonly known as 
4G and beyond (5G) technologies.    

However due to cost considerations for network which works in licensed spectrum band as well 
as high smart devices costs these are yet to proliferate in rural areas and are not likely support the 
business case for rural and remote areas yet. 

Both Wireline and wireless technologies are having their advantages and disadvantages. One fact 
is very vital that Wireline technologies are having much greater capacity as compared to wireless 
technologies. However, there are many developments in wireless technologies based on Wi-Fi and 
players have started using this technology for access in a very cost effective manner. 
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C. Satellite Based Communication for Broadband Access 

Satellite technologies specially VSAT (Very Small Aperture Terminal) offer opportunities for 
achieving universal Broadband coverage through the large areas achievable via a single footprint, 
and the fact that satellite technologies can be deployed as soon as the satellite is operational, 
regardless of terrain, distance or  any availability of ‘last mile’ infrastructure. 

Use of satellite technology for Broadband access offers significant advantages in terms of 
ubiquitous coverage, simplicity in network design, reliability and rapid deployment and is very 
effective to serve rural and inaccessible hilly areas where wired Access as well as terrestrial 
wireless is cumbersome to install and maintain. 

Though the perception is that today’s satellite solutions lag behind fiber and wireless technologies 
in latency, mass throughput, and cost per bit, however, in future satellites are becoming very 
advanced in terms of reliability, speed of deployment, and security. Indeed, the next generation of 
satellites have started delivering higher transmission speeds, potentially competing with other 
types of Broadband connectivity both in terms of speeds and costs. (Broadband Commission, 
ITU) 

Advantages of using VSAT (Very Small Aperture Terminal) for Broadband Access 

 VSAT based services can be deployed anywhere. It provides Broadband access independent 
of the local terrestrial/wireline infrastructure, which is particularly important for backup or 
disaster recovery services as well as in Accessible areas. 

 The services can be deployed quickly - within a few hours. 
 VSAT enables customers to get the same speeds and SLAs at all locations across their entire 

network regardless of location. 
 Current VSAT systems use a broadcast download scheme which enables them to deliver the 

same content to tens or thousands of locations simultaneously at no additional cost. 

Disadvantages of VSAT Based Access 

 Latency (delayed response) is generally experienced by VSAT links. As in case of GSO 
signals relay from a satellite 22,300 miles above the Earth, a minimum latency of 
approximately 500 milliseconds for a roundtrip appears. 

 They are subject to signal disturbances due to the weather; the effect is typically far less than 
that experienced by one-way TV systems that use smaller dishes, 

 VSAT services require an outdoor antenna installation with a clear view. This may make 
installation in skyscraper urban environments or locations where a customer does not have 
roof rights problematic. 

Selection of Technology for Broadband Access 

A host of many factors influence the optimal choice of technologies8. Among the most important 
are: 

 Type of terrain; 
 Speed of deployment 
 Data handling capability to the customer; 
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 The existing footprint and quality of the fixed telephone  network; 
 The availability of spectrum suitable for fixed and mobile voice and data services. 
 Cost of service provision 
 Capacity of the masses to pay 

The technology options for delivering wired local loop Broadband connectivity include the rollout 
of xDSL, DOCSIS cable, and fiber to the home infrastructure. All these suffer from the high cost 
of deployment as well as cumbersome & time consuming process for installation. Wireless options 
include the rollout of mobile (2G, 3G, 4G), wireless Broadband (Wi-Fi, WLAN), and satellite’s 
very small aperture terminal (VSAT) infrastructure. Within cell-based (mobile) wireless standards, 
all users connect to a single base station, and the transmission bandwidth has to be shared among 
all users in the cell’s coverage area. Most of these technologies suffer from the high cost of 
deployment except those making use of unlicensed spectrum to avoid high spectrum oriented costs. 

Wi-Fi is proving to be an ideal option for Broadband access in rural areas because of its cost 
advantage & ubiquity of the Wi-Fi compatible access devices. The strengths and weaknesses of 
Wi-Fi based wireless versus Wireline Broadband access have been analyzed and summarized in 
Figure 12 below;  

Figure 12: Strengths & Weaknesses – Wi-Fi Vs Wireline 
 

Considering the lower cost of deployment & also its usage in unlicensed band, Wi-Fi emerges as 
a compelling technology sweetspot for access in rural areas, especially when the inexpensive 
devices which are Wi-Fi enabled for widely available. 

Options for Backhaul Technologies 

Another pillar for Broadband network infrastructure is the Backhaul Network. Regardless of the 
technology selected for the Access, the main requirement of Broadband services in rural areas is 
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how to transport data capacity to and from the Access node & centralized node of core network. 
This Backhaul connection to the Access node should be able to carry at least to the order of 
100Mbps to the nearby point of presence (PoP), and sometime even more. 

Figure 13: Technology Options for Backhaul Network

 

Backhaul Network 

A. Terrestrial Microwave Based Backhaul 
 

The microwave transmission in licensed spectrum band is separated into two low and high 
frequency groups. The low frequency group uses the spectrum between 6 and 11GHz and is more 
focused on long haul, high capacity transport to rural Access nodes. The high frequency group 
utilizes the 13¬38 GHz spectrum and is more oriented towards medium and short haul applications. 

Taking advantage of low frequency group radios operators can easily build long haul links that 
span over 20Miles/30Km per hop and may reach up to 80Miles/130km with more sophisticated 
planning. Such high capacity links can be cascaded together to create radio trunks for networks 
spanning thousands miles over virtually any terrain. Long haul radio technology is already tested 
and proven having been in service for years carrying real-time traffic in applications ranging from 
broadcast TV, to controlling and monitor of gas pipes, water systems and power grids, to military 
applications. 
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Today, radio solutions offer operators a reliable technology for long haul transport. Accompanied 
by new high capacity techniques, microwave radios can now be utilized as a cost-efficient 
alternative to fiber, and serve the growing need for Broadband services in rural communities. 

B. Satellite Based Backhaul 

Satellites have been successfully serving the traditional markets i.e. telephony and broadcasting, 
covering large geographical areas using single beam/transmission. For satellite operators, their 
footprint is virtually limitless. Demand for two-way Broadband Access over large geographical 
areas not served by telecommunication infrastructure is ever increasing. 

Satellite telecommunications technology has the potential to accelerate the availability of high-
speed Internet services in developing countries, including the least-developed countries, the land-
locked and island nations, and economies in transition. 

Although satellites are generally designed for a 15-year life they often provide service for periods 
of 18 years or longer. Satellites are inherently highly reliable and provide a very high availability 
(up-time) compared with terrestrial solutions like fiber/copper cable or terrestrial wireless – 
particularly in developing countries where long sparse distances need to be covered. 

Meanwhile, there are inherent latency (the time it takes to send and receive a message, 540ms to 
800ms for a geostationary satellite in a typical environment) issues associated with the delivery of 
Broadband using geostationary satellites. Latency is however not a problem for many applications 
like basic email Access and web browsing. Since latency is due to the distance between the 
satellites and the earth, satellites in lower earth orbits have less latency than geostationary satellite 
networks. 

Besides there are frequency dependent atmospheric/rain-attenuation problems for satellite signals 
especially in tropical areas – which creates issues primarily for higher frequencies like Ka-band. 
However, with improved technology in place to mitigate latency and attenuation issues, the 
underlying advantage of true global Broadband Access availability of satellite Broadband (i.e. data 
and web-based applications) is unmatched. One issue is that of the data capacities of the satellite 
bases Backhaul, which is not up to the mark yet. 9 

C. Optical Fiber Based Backhaul 

As the optical fiber based transmission system has enormous capacity these are ideally suited for 
the Backhaul segment for Broadband specially taking into account the futuristic high speed 
Broadband applications. Even though wireless is accepted as an economical option for delivering 
“last mile” connectivity, Backhaul traffic is usually carried via fiber-optic networks because of 
their high capacity. That is why optical fiber systems are forming the integral part of National 
Broadband Backbones. The main issue with optical fiber systems is that related to high CAPEX 
which needs funding from the Government or public agencies and also the time it takes to create 
the network 
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Selection of Technology for Backhaul Network 

The comparison of 3 dominant technologies discussed above is given in the Table 3 below; 

Table 3: Technologies for Backhaul in Rural Areas 

 Terrestrial Microwave Fiber Satellite 

Capacity Limited No limit Limited 

Distance 

Cost per link. Some 
incremental cost with the 
distance 

Directly dependent No Dependence 

Terrain Any line of sight required 

Becomes costly when 
trenched in mountains, 
desert, rocky plains or 
jungles 

Any. Ideal for remote and 
difficult to Access terrain. 

Climate 

Sometime might need to 
select protected all indoor 
installation for the active 
equipment 

Limits on Aerial fiber 
optic cable installation 

Suffers from rain 
attenuation/atmospheric 
conditions 

Accessibility 

Need Access only to the 
end points – two base 
stations for example 

Trenching can be tricky 
if there is no Access for 
vehicles along the path 

No issue 

Time frame 

Time taken in site 
acquisitions & towers 
erections 

Right of way, and 
construction works may 
take a while and increase 
linearly with distance 

Instant. 

 

While fiber has an obvious advantage in terms of capacity, it often does not fit the bill for rural 
deployment being too costly and too time consuming to deploy. Microwave on the other hand 
offers shorter setup cycles after obtaining the spectrum license. Satellite is suitable for providing 
Backhaul connectivity to remote and hilly areas which are difficult to access, otherwise. 

Backhaul connectivity is often limited by the availability of the fiber based network. The delivery 
of Backhaul connectivity to rural areas lacking fiber based network involves balancing of concerns 
about Broadband access, connection quality, and the expenditures and delays entailed in rolling 
out supporting infrastructure. The benefits of terrestrial wireless Backhaul technologies specially 
in unlicensed spectrum bands are worth considering in such cases. 

Wireless Backhaul is increasingly recognized as an option for combating the expenditures 
involved in providing Fiber based backbone for rural connectivity. Wireless Backhaul solutions 
can take the form of point-to-point or point-to-multipoint wireless Ethernet bridges or wireless 
mesh networks. They can use licensed or unlicensed spectrum band. With throughput from as low 
as 10 Mbps up to GigE, full duplex (with gigabit wireless), a licensed microwave link or wireless 
bridge can provide sufficient capacity for many rural applications10. 
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Options for Devices (CPE) for Broadband Access 

End user devices or the CPEs form another pillar for Broadband supply chain as this is what makes 
the Broadband applications and content available to the users. The diagram below indicates 
different locations which are used in a typical developing country for accessing the Broadband, 
which determines the type of access device i.e. whether shared or personal. 

Figure 15:  Point of Accessing Internet in Rural India 

 

 

 

 

 

 

 

 

 

 

 

To make Broadband access to reach each individual it needs to be accessed through a personal 
device. It is generally observed that the cost of conventional devices for Broadband access like 
PC, Laptop and smart phones are on the higher side making it unaffordable for the rural masses 
and hence, proving to be a hindrance to the growth of Broadband in the rural areas. Some 
innovations are taking place in various part of the world towards making the Broadband access 
devices less expensive and affordable. Two examples of this are development of low cost and TVT 
box in Israel which enables a household TV set to double up as a Broadband Access device. These 
are shown in the boxes below; 
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Box 1: Bringing Broadband to Home TV – Project Dhruv By Tata Trusts & Prodea 

DRUV is an all new community 
development programme that 
serves to use innovative 
technology to help transform 
the lives of rural and remote 
populations in India. The 
project has been launched in 
Rajasthan and will be expanded 
to other states in the country 
soon. DRUV is about internet 
connectivity and its mission 
aims to create accessibility to 
affordable and informative 

content by bringing digital connectivity to television screens with a view to make a difference to the quality 
of life of the underprivileged and underserved populations. Project DRUV is an initiative of the Tata Trusts 
in association with Prodea Systems. The respective state governments will play a lead role in supporting this 
effort with the Govt. of Rajasthan (already partnering the process extensively in the launch state). Project 
DRUV is a part of the ‘Digital India’ initiative created by the Government of Rajasthan and serves to help 
gain access to important information and benefits entitled that the community is entitled to. Project DRUV is 
an innovative technology that is very easy to set up and works through a television screen, turning it into a 
Smartscreen and enabling one to access information and communicate with important Government and Non-
Government organisations for availing of important and beneficial services. By simply setting up a set-top 
box to one’s television, one can instantly get online and gain access to information that can positively affect 
the family’s health and well-being. Rajasthan is a geography of focus for several Tata Trusts initiatives which 
gives an added advantage in project planning and implementation. 
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Box-2 Need for Broadband Connectivity at bottom of Pyramid (Rural India) 
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Box-3 Innovation- Telephony through SIMless mobile using Wi-Fi as access by  Bluetown 

 
BLUETOWN has developed a handset especially designed for easy and quick interfacing with the 
Wi-Fi Hotspot and providing Broadband and voice connections without need for a SIM. 

 In some remote & rural 
villages India (35,000) 
even the Telephony 
access is not available 

• In case a public wi-fi 
‘HotSpot’ is created in a 
village, in addition to 
broadband access it can 
also provide voice 
services as a value-
add/Apps (OTT) 

• Last mile access of Wi-Fi 
can be used by NGN 
core to deliver IP based 
voice as a Fixed Mobile Convergence (FMC) application also known as Unlicensed 
Mobile Access (UMA) 

• This can make voice calls in rural areas very cost-effective (almost free) as it will use 
License-free Spectrum and the All-IP cost efficient infrastructure. 

It is expected that SIMless Wi-Fi enabled phones will be used for voice and Broadband 
applications to startwith as is being tried in some parts of Africa’s. In addition, it is worthwhile to 
promote use of existing Television sets as a means to access Broadband by individual households 
in the rural areas to start with.  In such systems, a setup box is attached to the TV sets that provide 
access to Broadband/ internet for accessing email, browsing, file downloads and small video clips 
in compressed IP format. This promising technology is reported to have undergone a successful 
pilot.  
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4. Broadband for Enhancing Productivity and 
Quality of Life 

 
Economic consideration for urban and rural areas would be different and need to be appropriately 
factored in while making tactical and strategic plans. Also, it is important to take into consideration 
is the service set suitable for different types of user population. In addition to basic access to World 
Wide Web (WWW) & citizen services though e-governance; there are many lifestyle improving 
applications which Broadband can support. An application set that is important for society and can 
be greatly facilitated by Broadband delivery to the users includes applications and services falling 
into the broad categories of e-learning, e-health, e-commerce and e-government. 

The ability to deliver education, health and government services to citizens over the Internet makes 
it possible to optimize the provisioning of these services and overcome geographic and financial 
barriers that have made it difficult to reach poor and marginalized segments of the population 
(Jordan, Peres and Rojas, 2010). In education, Broadband services not only make distance learning 
possible, but they also provide access to the broader range of cultural information and applications 
available online, facilitating the development of new teaching and learning models. Broadband 
also enables the remote delivery of medical diagnostic and monitoring services. In the area of 
government, streamlining service delivery (the online payment of taxes, for example) increases 
the transparency of administrative processes and facilitates public participation and access to 
government information. These services are discussed in the following paras; 

A. E-government applications 

During the last decade, the emergence of the Internet and related technologies led to the 
development of e-government, or electronic government services. Broadband technology can be 
used to deliver government services directly to citizens and can reduce the cost of providing such 
services with much ease. These services can range from information services, administration 
documentation, renewal of a range of licenses, tax payments, etc.  In remote geographic areas 
where no government offices are available such services allow real-time dialogue between citizens 
and administrative officials at nominal cost. Examples of such services being provided in a developing 
country is shown in the Box 4 below; 
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Box 5: India-The Government of Rajasthan Develops E-Mitra 

A project to provide people with Access to e-government in urban and rural areas at kiosks 
and service centres, known as common service centres. The regional government is 
responsible for providing the front-end e-government services to customers, whilst the back-
end systems are supported by a technology partner (but owned by the government of 
Rajasthan). As of June 2012, over 2 100 kiosks were operational across 33 districts and 
supported over 370 000 transactions during that month. Services supported include 
registration of births and deaths, payment of local government bills, and purchase of train 
tickets and stamps.  

Source: Developing successful Public-Private Partnerships to foster investment in universal Broadband networks, ITU September, 2012. 

Box 4: Rural ICT Projects in India 
ITC e-Choupal 
This is a profit-driven project run by Indian Tobacco Company (ITC). ITC has initiated an 
e-Choupal effort that places computers with Internet Access in rural farming villages. The 
e-Choupals serve as a social gathering place for exchange of information and an e-commerce 
hub. Mittal et al. (2010) find that farmers experienced 10 to 40 per cent productivity gains 
by using ITC services and benefited from being able to sell locally and getting local costs 
reimbursed. 
 
DakNet11 
DakNet uses wireless technology to provide Broadband connectivity. Developed by MIT 
Media Lab researchers, DakNet has been successfully deployed in remote parts of both India 
and Cambodia at a cost much less than that of traditional landline solutions. 
 
Bhoomi  
The Bhoomi project of Karnataka state government has revolutionized the way people 
Access information of land records. Several of the 7, 00,000 land records are available online 
for banks, judicial courts and hundreds of village kiosks all across the State. 
 
Gyandoot  
The Gyandoot project was started with the installation of a low-cost rural Intranet covering 
31 village information kiosks in five Blocks of the Dhar district. Villages that function as 
Block headquarters or hold the weekly markets in tribal areas or are located on major roads 
(e.g., bus stops) were chosen for establishing the kiosks. Each kiosk caters to about 25 to 30 
villages. Each kiosk was expected to earn a gross income of Rs 4,000 per month. 
 
Rural “e-Seva”  
The project is a tool to bridge the digital divide in the rural areas and has used information 
technology for providing Access to various services to the people living in rural areas. Under 
this project web enabled rural kiosks termed e-Seva centres have been established at the 
mandal (a sub-district unit of administration) level. The project is based on BOOT (Build 
Operate Own Transfer) Model. 
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B. E-Health (Telemedicine) 

Healthcare is potentially one of the most important areas where Broadband can make an impact 
especially in rural areas. It has been estimated that at least USD 5 trillion is spent worldwide on 
providing healthcare and savings of between 10% and 20% could be achieved by the use of 
telemedicine delivered through Broadband. A World Health Organization report revealed an 
estimated shortage of almost 4.3 million medical staff worldwide, with the situation being most 
severe in the under developed countries & rural areas. Medical advice, monitoring, diagnosis and 
training delivered through Broadband can help a great deal to overcome these gaps. Training of 
professionals in all sectors can be delivered through Broadband video and other applications.11  

In order to make progress in achieving the targets of MDGs (Millennium Development Goals) 
which include reducing child mortality, improving maternal health, combating HIV/AIDS, malaria 
and other diseases, etc. by the target date of 2015, it is essential that countries and communities 
everywhere are enabled to take advantage of ICT revolution.12 ICT applications in the health sector 
can bring efficiency gains, much as they can for education, employment and other priorities of the 
MDGs. ICT technologies offer the potential to empower citizens with medical information and 
knowledge that can facilitate improved decision-making and care. ICT in health care can reduce 
costs and help to mitigate the impact of the crisis13.  

Broadband can be leveraged to achieve higher capacity and quality in health care segment. Many 
e-health applications require various video based applications and high-bandwidth networks are 
essential for these services to function properly. Broadband Connectivity will enable medical care 
providers to share data throughout their geographically dispersed clinical delivery sites, and to a 
lesser degree, reach the patient at home or at least at a central place in the village. To the extent 
that health care becomes dependent on access to computer networks, policymakers need to pay 
special attention to the needs of the medically underserved population to ensure that lack of 
network access does not further impede their access to health care14. 

 

The Broadband connectivity has started making impact by improved dissemination of public 
health information; enabled remote consultation, diagnosis and treatment through telemedicine; 
facilitated collaboration and cooperation among health workers, including sharing of learning and 
training approaches;  supported more effective health research and the dissemination and access 
to research findings; strengthened the ability to monitor the incidence of public health threats and 
respond in a more timely and effective manner; and improved the efficiency of administrative 
systems in health care facilities. This translates into savings in lives and resources, and direct 
improvements in people’s health.15. Some examples of use of Broadband access to deliver health 
applications are given in the Box 6 & 7 below. 
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Box 7: Malawi, Baobab e-health Project (www.baobabhealth.org) 

A project between a non-governmental organization and the Ministry of Health. The project 
provides nurses and clinicians with touch screen devices and applications to help them treat 
patients. The applications were developed by the government and clinicians. In the period from 
launch in 2002 until July 2012, over one million consultations had taken place and 800 000 
patients have been registered at five sites. Information collected using the touch screen devices 
is shared with the Ministry of Health. 

Box 6: E-health applications in India 

Gramjyoti: 
In early 2007, the “Gramjyoti” project was formed to demonstrate the improvement in 
productivity and quality of life resulting from the use of HSPA mobile Broadband. With focus 
on providing telemedicine services, Ericsson partnered with Apollo Hospitals, a leading 
healthcare provider in India. Under the program, doctors based in Chennai, Tamil Nadu held 
surgery with patients in village citizen centers and the Gramjyoti Broadband van through 
video conferencing. The patients were supported by paramedics, who administered ECG tests, 
blood pressure and injections. Post the success of the program, Ericsson and Apollo Hospitals 
have partnered to form the Apollo Telemedicine Networking Foundation that aims to provide 
improved mobile healthcare services to rural areas around Chennai. 
 
eSanjeevani:  
eSanjeevani is a web-based comprehensive telemedicine solution, modeled on Centre for 
Development of Advanced Computing (C-DAC) Mohali’s flagship integrated telemedicine 
solution. It was launched in June 2009, with the aim of providing healthcare services to 
masses in both rural areas and isolated communities. The application has the potential to 
provide healthcare services to 100,000 common service centers (CSCs) in rural India, which 
have been setup as part of the country’s National eGovernance Plan (NeGP). eSanjeevani can 
also be used to provide medical education to interns across various CSCs. The combination 
of CSCs across the country along with the potential offered by ‘eSanjeevani’ is expected to 
enhance the reach of healthcare services across rural India. 
 
Source: Huawei India whitepaper on Broadband: Connected Possibilities- Innovation, Integration & Inclusiveness (2012) 



 

46 

 

C. Tele-Education (E-learning) 

E-learning is a powerful application that has started to change the conventional education system. 
Broadband has the capabilities to enable distance learning applications, which deliver optimum 
real-time audio and video in a simulated classroom environment.  In addition to many public 
schools which are, or will be, connected via Broadband networks, there is a growing commercial 
market for education services offered by private companies.  Broadband can also enable online 
learning systems via public libraries and provide improved access to information for rural and 
remote areas. 
 
The non-availability of educational materials and books which are handicaps for rural unprivileged 
children can easily be provided using Broadband connectivity and e-education platform. The 
flexibility of timing and pace are the added features which make e-education more popular. On 
top of it, one can repeat and read as per the individuals pace. Some of the e-education modules 
provide option to give examination as and when one desires. Such features are extremely suitable 
to rural environment where students may have no time in day to attend conventional classes. 
 
One innovative example of e-learning initiative in a developing country is given in Box 8 below.  

 
 
 
 
 
 
 
 

Box 8: e-learning initiative in Africa 

The e-schools initiative of the New Partnership for Africa's Development (NEPAD) equips 
primary and secondary schools with ICT equipment (for example, PCs, phones, scanners and 
network Access) and trains students and teachers in ICT skills. The initial phase of the project in 
2004 consisted of trial deployments, to schools in 11 countries (including Kenya, Mauritius and 
Uganda), funded by consortia made up of the public sector (the participating governments) and 
private-sector organizations (led by AMD, Cisco, HP, Microsoft and Oracle). Other participants 
included the ITU, the South African Department of Communications, and the African 
Development Bank. The ultimate aim of the project is to deliver a minimum of 20 PCs and other 
ICT equipment to each of a total of 600 000 schools throughout Africa. The project is due for 
completion in 2014. 

Source: ITU Report- Developing successful Public-Private Partnerships to foster investment in universal Broadand network (September 2012) 
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D. Broadband based Community Services Centers 

In addition to individual consumers, to start with it makes business sense to provide the services 
though community based Access mechanism, wherein the infrastructure & devices are shared to 
reduce the cost. Some examples of common delivery centers for various E-Services through 
Broadband are provided in Boxes below: 

 

 
 

 

 

 

 

Box 9: Community ICT learning centers in Thailand 

Ministry of Information and Communication Technology initiated “ICT Community Learning 
Centers" project for establishing ICT community learning centers that are suitable to the needs of the 
local communities, so that they can Access the Internet to search for data, enhance their body of 
knowledge, and facilitate life-long learning. This project aims to train community specialists to be 
knowledgeable and proficient in ICT so that they can operate the centers by themselves. The centers 
are to be the reservoirs for local wisdoms and information that are useful for everyday life and job 
creation, helpful to the community decision-making, supportive to the philosophy of sufficiency 
economy, and provide Access to the e-services, which would help reducing the digital divide. As of 
2010, 872 ICT community centers have been established. The ICT community centers use ADSL at a 
speed 2 Mbps. and IP STAR at a speed 1 Mbps. 

Source: World Bank Thailand MICT Broadband Study (April 2011) 

Box 10: Community Service Centers (CSC) in India 

Department of Electronics and Information Technology (DEITY) in 2006 initiated a plan to deploy 
104881 Community Service Centers (CSC) with PPP model in rural areas all over the country under 
National e-Governance Plan (NeGP) in order to deliver e-governance services in the rural areas. 
The Scheme envisions CSCs as the front-end delivery points for Government, private and social 
sector services to rural citizens of India, in an integrated manner. CSCs are managed by local Village 
Level Entrepreneur (VLE- loosely analogous to a franchisee). 

The various G2C services offered at CSCs are; Agricultural services, RTI Services, NREGA MIS 
Data Entry service, Postal Products, Land Records, Issuance of Birth and Death Certificates, Utility 
Services, Electoral Services, Transport Services, Grievances, e-District Services etc.  

The B2C Services like e-Learning, Financial services, Telecom – Mobile Charging/DTH Recharge, 
Utility services, Employment services, Railway -Ticketing, Matrimony Services, UTI-Pan Card 
Processing etc. are being offered/identified through the CSCs. State Bank of India , Punjab National 
Bank and other commercial banks have started using CSCs for delivery of financial products and 
services including banking and insurance. Basic computer course, digital photography, 
photocopying, CD writing etc services are also provided by some successful VLEs.    

Source: www.deity.gov.in 
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A live case of Smartphone connected with internet being used to run the business by a rural woman is depicted in a 
latest stories as copied below: 
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Internet Saathis: Unlikeliest 'Power Users' 
BE checks in to see if Google and Tata Trusts' Internet Saathi program is working or 
not Delshad Irani  |  ETBrandEquity  |  Updated: March 08, 2017, 08:25 IST 

 
Last year, 23-year-old Laxmi Rani from Patahensal in West Bengal held a smartphone for the first 
time when she became an Internet Saathi and embarked on her maiden voyage into the Web. 
Fifteen months later, Rani tells us she’s trained over 700 women in how to use the Internet and 
now she wants to learn netbanking and how to use Paytm. 
 
This is the story of women like Laxmi Rani who have never held or not been allowed to use a 
smartphone in their lives. Nor have they ever had access to the Net. However, a few months of 
learning the Internet ropes through Google and Tata Trusts' ‘Internet Saathi’ program and women 
in rural India are charting a new course for themselves and others. Saathis are using, and helping 
other women use the Internet to find information about health, government programs and 
agriculture, how to make jalebis and sew saree blouses and to see what Mumbai and America look 
like. 
 
Armed with a smartphone or tablet, the newborn army of Google's unlikeliest “power users” is 
shutting down spurious liquor bars in villages, finding jobs for unemployed husbands and looking 
up test scores and answers even their 14 year old daughter’s school teacher doesn’t know. One 
Saathi helped reduce the number of female foeticide in her village by showing men and pregnant 
women photos of formed fetuses to raise awareness and empathy. 
 
Alphabet-owned Google partnered with Tata Trusts to kick off the program last year, after years 
of trying to find the right model to increase digital literacy in the country. Now they are building a 
legion of female trainers in rural India who ply dusty roads on retrofitted bicycles, go from village 
to village and train women in how to use smartphones and the Internet. Currently, over 2.5 million 
women in 60,000 villages across 10 states have been trained by 18,000 Saathis travelling the 
countryside on their branded bicycles. Sapna Chadha, marketing head for India and South East 
Asia at Google, says even there they had a curious learning. Not many women knew how to ride 
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a bike. So, while they learnt how to take a selfie they also picked up another skill – riding a bicycle 
that gives them not just mobility but also establishes a sense of identity and status in the 
community. 
 
Chadha tells us watching these women access the Net for the first time is a sight to behold. “It’s a 
source of power they’ve never had,” or not allowed to have by a father or husband who thinks 
she’d “break the phone”. One Saathi has been curious her whole life and now that she has the 
answers to all her questions a few swipes away, she can’t sleep at night. 
 
Many Saathis don’t want their journey to end because it gives them a sense of purpose. Like Parvati 
Khushwa from Dholpur in Rajasthan. One of her greatest achievements as a Saathi she says is 
helping a disabled couple find a source of income by teaching them how to make pakodas via 
online videos. Khushwa wants to learn how to work a laptop next. 
 
For now, women who wish to continue to be Saathis are encouraged to do so by Google. However, 
connectivity is one of the biggest hurdles in remote Indian villages. The workaround: target areas 
that are reasonably well connected. On the user front, for some women having access to Internet 
enabled devices for just a few hours in a week remains an impediment in picking up real skills. 
 
Nevertheless, in a world awash with “purpose-driven initiatives” by brands, ‘Internet Saathi’ stands 
out as one that’s likely to have the most direct and immediate impact on a new power consumer 
group – women in rural India. “This isn’t a marketing program,” says Chadha. It’s Google’s 
mission (naturally) to reduce one of the worst digital gender gaps anywhere in the world, this in a 
country with the second largest internet population. 
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Innovative Wi-Fi based Broadband in a remote area to achieve SDGs “Giga Island” in Bangladesh: 
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These examples are worth emulating in the rural areas wherein the availability of Broadband 
services is taking off. 

 
******  
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5.  Tariff Plans and Affordability for Broadband 
 

Tariff has been identified the key factor in determining affordability, adoption and usage of a 
service by ITU. Pricing at both retail and wholesale levels can influence the Broadband investment 
and product decisions of network operators and service providers. The two most important factors 
contributing to the overall demand for Broadband, especially among rural users, are perceived utility and cost of 
service and both these factors are highly interrelated. 
 
Despite the emergence of new technologies and market conditions, the delivery of Broadband 
services to rural and remote areas still continue to be difficult. The distinctive features of these 
areas, such as low population and revenue base are a significant disadvantage for a service supply 
industry based on economies of scale. Invariably the cost per customer of supplying Broadband 
services in these areas remains significantly higher than in densely populated areas.  

The price of Broadband access plays a critical role driving its diffusion and is a key barrier to 
extending access to Broadband in developing countries. While Broadband is becoming more 
affordable around the world – prices have fallen by over 50% over the last two years in some 
countries – it nonetheless remains unaffordable in many parts of the developing world. In 2011, 
the price of fixed Broadband access cost less than 2% of average monthly income in 49 economies 
in the world, mostly in the industrialized world. Meanwhile, Broadband access cost more than half 
of average national income in 30 economies; in 19 of the LDCs, the price of Broadband exceeds 
average monthly income (ITU, 2012). By 2011, there were 48 developing economies where entry-
level Broadband access cost less than 5% of average monthly income, up from just 35 the year 
before16.  
 
To reach the rural Broadband users, a new innovative approach is needed. Example of one such 
approach is from India, Sri Lanka and Bangladesh, where 300 MB of mobile Broadband is offered 
at extremely low prices of ~$0.45 USD through inexpensive mobile Broadband prepaid vouchers. 
The value proposition for customers has been compelling, resulting in many new sales. These 
countries utilizing the “prepaid miracle” and “sachet approach” that has helped make mobile 
phones ubiquitous around the world17.  

Regarding affordability of Broadband access in rural areas of developing nations it is worth noting 
the learnings from World Economic Forum (WEF) report - Global information Technology Report 
2012 reproduced as below;  

“Affordability: Making the Expensive Affordable To the Next Wave of Users” 

Recent studies published by ITU reveal that Broadband penetration is directly related to its cost, 
relative to an average family income, as well as to the availability of products and services that 
accommodate the general population’s purchasing ability. For example, as the annual cost of 
Broadband drops below 3 percent of a family’s annual income, its use begins to increase 
dramatically. For developed countries, this relative cost has already been achieved, but for at least 
34 countries worldwide, the cost of Broadband remains higher than the average annual family 
income and thus it remains entirely out of reach. Of the approximately 5 billion people world-wide 
who remain without Broadband access, the three billion represents those poised or preparing to 
achieve an income level capable of technology consumption. The challenge becomes one of 
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establishing viable models that make this possible. Affordable Broadband programs are starting to 
emerge in countries such as Sri Lanka and India, with service providers offering connectivity 
solutions starting as low as US$2 per month. This level of affordability is making it possible for 
people to step up their learning, skills preparation, and service delivery levels by opening up their 
Access to a larger quantity of Internet services and PC applications. Many of the offerings are 
linked to financing options that further reduce the entry barriers to lower-income Internet entrants. 
Significant focus is put on the cost of specific Internet Access devices, especially PCs, but looking 
into the total cost of ownership for a citizen of the rapidly developing economies—BRIC+TIM 
countries11—(Figure-16) shows that most of the family / individual income in-vested in getting 
connected to the Internet is actually spent on connectivity.  

Figure 16: Average personal computer plus Broadband solution costs, BRIC+TIM countries 

 

It advocates that incentivizing technology options is much more lucrative than taxing the initial 
technology purchase leading to reducing the cost of devices through subsidies or reducing the taxes 
such as import duties and VAT.” 

This report has also brought out that Broadband Services becomes affordable to a large percentage 
of population when its tariff approaches 3 % of annual family income as shown in Figure 17 below; 

 

Figure 17: Three percent of family income: Entry point for Broadband adoption (Source: Intel) 
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This report also brings out a useful conclusion about the affordability levels for the BRIC + TIM 
countries as given in the Box 11 below; 

 
From the above, it can be concluded that the tariff for a minimum Broadband access package with 
reasonable download should be in the range of 2 to 10 USD & in the percentage range of 3% to 
6% of the monthly income, which are in the affordability threshold as per the reports. 

******  

Box 11: Affordability Levels in BRIC + TIM Nations 

Brazil, Russia, India, China, Turkey, Indonesia, and Mexico (BRIC+TIM countries) could grow their 
available market by 860 mil-lion people by reducing the cost of entry for Broadband by about 50 
percent. Short of dropping prices, lower- cost and lower-speed or prepaid data packages can allow 
Broadband providers to find new avenues to new customers by reducing the barrier to Broadband 
adoption. 

 
Source: Intel calculations based on Euro monitor statistical data and Intel field intelligence.  

Affordable connectivity bundled with computers, software, and content are being offered by several 
service providers around the world. Government-sponsored programs to equip educators, students, 
and lower-income families are also becoming a priority for many countries. To take the example of 
Kenya, family income levels mean that only about 7 percent of the population can af-ford a service 
that offers uncapped monthly Broadband Access for US$20 per month. A prepaid Broadband Access 
service capped at 200 MB of data for US$5, how-ever, could within the reach of more than 60 percent 
of the Kenyan population with most new Broadband users also need to acquire a PC; the PC market 
grew in the country as well. In Egypt the telecommunications provider Mobinil is currently offering a 
net book with six months of Internet Access for US$300.The Broadband service is capped at 110 MB 
per month, at which time the high-speed ser-vice degrades.  



 

56 

 

6.  Funding Models for Rural Broadband and 
International Case studies 

 

A- Investment Models for Rural Broadband 

From previous discussions, it has become obvious that the business of Broadband in rural and 
remote areas is not a normal case but it is a complex ecosystem which needs to balance out the 
conflicting requirements of higher cost of deployment and the lower revenue potential because of 
low paying capacity of the targetted customers. Therefore, it does not provide an attractive 
preposition to the conventional telecom operators who are driven by profit and ROI motives. To 
make it an implementable preposition which is sustainable, all the stakeholders specially the 
Government, Regulators, Service Providers, Local Bodies, NGOs and Entrepreneurs have to play 
the role in the ecosystem jointly. The most important task is the creation of Broadband 
infrastructure in the rural areas which needs CAPEX more than that required in urban areas having 
concentration of the users, and this cannot be expected to be achieved through market forces alone. 

For instance, of the four quadrants of variable population density and demand set out in Table 4 
below, market forces are least likely to enter adequately where a region has low density as well as 
low demand, thus, the problems of providing Broadband access becoming most challenging. This 
has led to calls for government intervention to enable Broadband deployment, lower connection 
and data access prices and improved quality/reliability of service, particularly in rural and remote 
areas. The resort to universal service obligation as one of the compelling options18. 

Table 4: Density and demand factors and prospective Broadband availability 

 High density Low Density 

High Demand 
Competition/market Solutions 
adequate 

Universal service mechanisms, 
availability of new technology enabling declining 
incremental cost, demand aggregation initiatives 

Low Demand 
Economic and community 
development approaches, 
publicizing Broadband benefits 

Most challenging, universal service obligations, 
government financial support, government 
ownership 

Source: OECD  

Public participation alongwith Private entities in PPP (Public Private Partnership) mode in building 
Broadband infrastructure and fostering the development of Broadband services can be a viable 
option for several reasons. First, there are rural, sparsely populated or geographically challenged 
areas where it is not possible to build telecommunications solely based on market conditions. A 
for-profit telecom company is not interested in, or more simply cannot afford, building an 
infrastructure as the Return On Investment (ROI) is too low. Therefore, to meet the needs of rural 
areas, a great degree of public involvement in investment needed. In addition to owning networks, 
there are several other models of how the public can participate in telecommunication 
development, thus bridging the ‘digital divide’.  



 

57 

 

The choice of investment model depends on local circumstances, the economic situation of the 
country concerned, and also, to a large extent, on the wish of the local or regional community. As 
mentioned above, no single stakeholder whether it is public entity or market player is capable of 
funding the Broadband infrastructure in rural and remote areas and therefore this is the fit case for 
public private partnership (PPP) or some other innovative financing model. 

The various investment models which can be considered for different elements of Broadband 
infrastructure are shown in Figure 18 below: 

Figure 18: Funding Options for Rural Broadband Infrastructure 

Based on Analogy from Alberto -Emerging models of Public-Private interplay 

The various options from above Figure are discussed as following: 

I.       Full Public Funding: 
This is resorted to when there is a situation of market failure due to inability of any of the market 
entity to have any interest in any of the element of rural Broadband network and hence the only 
option remains that of Government funding or through the USO (Universal Service Obligation) 
fund. Of course, the service provision to the customers will be required to be handled at the local 
level either through the local community or through VLE (Village Local Entrepreneur). In this 
model though the investment and the ownership of the network remains with Government/its 
agency, the design build and operate is generally outsourced to a non-government entity who has 
the expertise in implementing such projects. Examples of such arrangements are Argentina, 

Local Public Funding Third Party Local 

Public Funding for Backhaul & Content 

Local Community 

Layer 1 Layer 2 Layer 3 Layer 4 

Customer Services 
Provision 

Access 
 Infrastructure 

Backhaul 
 Infrastructure 

Content & Application 
 Infrastructure 

 

Full Public Funding of Infrastructure 

Community 
Funding 

Local 

Public Funding for Backhaul & Content Operator Funding Local 
Entrepreneur 
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Malaysia, Mongolia, Pakistan, and Qatar as described at Annex-I (listing the Broadband 
projects in developing countries). 
 

II. Public Funding of Backhaul and Content, Community funding of Access Network: 
In this Model, Government and USO funding is limited to Backhaul and content infrastructure 
which forms the major Capex, whereas the Access network is funded by the local bodies and 
community from their sources (Local Community Model). The customer service provision can be 
entrusted to a community representative or an independent VLE. The example of such 
arrangements is Dominic Republic as described at Annex-I. 
 

III. Public Private Partnership (PPP)- Backhaul and Content Public Funded, Access 
Network Private Funded: 

This model is the most successful example of development of rural Broadband networks. In this 
while the Backhaul infrastructure is funded by Government/USO/ Public Sector, the access 
network is funded by the service provider/operators themselves. The VLE is employed as the 
franchisee of the service providers to manage the customer service provision. Examples of such 
arrangements are Kenya (TEAMS Project), Latvia, Lithuania, Paraguay, Saudi Arabia, Slovak 
Republic as discussed at Annex-I. 
 

IV. Public Private Partnership (PPP)- Backhaul Public Funded, Content and Access Private 
Funded: 

This is emerging model in cases where operators have no interest in any investment but there are 
3rd party entrepreneurs, who are willing to invest and manage the access network and service 
provision. Such models though are not very prevalent yet but there is a compelling case for these 
to be used to create rural Broadband infrastructure and content. This model can be implemented 
as a consortium approach whereas ownership of the complete network is divided between the 
Public and Private sector players, including local entrepreneurs. This is being tried on India by 
some innovative “Managed Hotspot Service Providers” like Bluetown as at Annex-II 

 
B- International Case Studies for Rural Broadband 

Recognizing the importance of Broadband, many national governments all over the world have 
launched Broadband initiatives, programs and projects, considering national Broadband networks 
as the main component of Broadband access. 

Therefore, National Broadband Network (NBN) rollout has started becoming social compulsion 
attractive and economically viable option for the Government for following reasons. Firstly, 
research consistently shows that investment in any ICT project similar to basic infrastructure has 
a direct positive effect on GDP growth. Secondly, Broadband networks have potential to very 
quickly pay for themselves through the benefits that get delivered across society in many multiple 
ways. In addition, Broadband networks can effectively be financed by innovation and cost-savings 
in sectors such as health, education, energy and transport; this makes them further cost effective. 
This concept is very much relevant for the national Broadband backbone constituting the Backhaul 
part of the Broadband infrastructure connecting the rural areas. The latest, say it all, observation 
by an expert who appears to be filling the pinch for lack of digital infrastructure is very well 
depicted in the newspaper article reproduce below.    
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Some of the International examples in respect of Broadband backbone initiatives in developing 
countries are summerised at Annex-I. 

Also, an innovative technology solution company from Denmark, namely BLUETOWN has dared 
to create a business model to fill the rural broadband divide for developing countries, some 
information about the same is depicted below (www.bluetown.com): 

BLUETOWN- Connecting the Unconnected through innovative Business Model 

BLUETOWN is an investor-founded startup company within the Telco Operator, Internet Service Provider 
(ISP), Managed Hotspot Service Provider (MHSP) business segment. BLUETOWN’s mission is “Connecting 
the unconnected”, referring to our potential customer base being the 3.9 billion people in the world without 
internet access, most of whom live in rural areas in developing and emerging economies.  

Internet access is a self-enforcing enabler for wealth and higher standards of living as it enables education, 
provides access to life-saving information for health-clinic personnel, helps farmers get a fair price for their 
crops, enables political and financial inclusion of people in remote areas, etc. By “Connecting the un-
connected” BLUETOWN wants to support improved livelihood of those who are currently not connected – 
and through that BLUETOWN targets becoming the operator of the rural world! 

BLUETOWNs to have a solution that overcomes the main challenges that other, established 
telecommunication operators face in semi-urban and rural areas: lack of grid power, high cost of standard 
telecommunication equipment and prohibitive cost of backhaul (data traffic from a remote site to the central 
backbone). BLUETOWN aims to overcome the business challenge by generating revenue from 3 streams: 

 

A core element of the BLUETOWN business is corporation with local CSCs and VLEs who are responsible 
for light service of the installation, selling internet access, and onboarding new users who are new to the 
internet.  
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BLUETOWN’s product portfolio consists of low-cost, sustainable Wi-Fi solutions, adapted to fit a variety 
of market characteristics: 

 

SEMI-URBAN RURAL REMOTE 

Typical 
characteristics: 

Population: >500.000 

Density: >15.000 / km2 

Typical 
characteristics: 

Population: <500.000 

Density: <15.000 / km2 

Typical 
characteristics: 

 Refugee camps and disaster 
relief 

 Exploration 
 Lodges and farms 
 CSR 

 

Targeting the world’s 3.9 billion unconnected means working with a low Average Revenue Per User 
(ARPU) and consequently, the time for Return on Investment (ROI) is often longer than in traditional 
telecommunication deployments. BLUETOWN mitigates this via its Local Content Platform which allows 
BLUETOWN to establish a revenue stream from content providers interested in utilizing BLUETOWN’s 
infrastructure to make their content available to the 3.9 billion end-users who can otherwise only be reached 
by physical presence or one-way communication like radio spots. 

To do this, a local cloud solution is installed in villages or at hotspots when deploying a network. It allows 
users to access content – stored locally on the village network – via a Local Content Platform without the 
need for internet access and costly data usage. This unique combination of online and offline content is 
what is anticipated to make BLUETOWN the preferred choice for the currently un-connected or 
underserved population. And for any partner with a need of reaching this population.  
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Two more examples from developing countries are also depicted in the Box- 12 & Box – 13 below: 

 

Box 12: Enabling Rural Areas with Broadband Coverage 

The village of Ta Van is located in the Lào Cai province, 300 km northwest of Hanoi, in 
Vietnam. It has 150 households (700 inhabitants), with each resident earning $13 a month 
from farming activities. The town also has some guest houses for tourists which generate 
approximately $50 a month. 

In 2007, a public-private partnership formed by Intel, USAID, and the Vietnam Data 
Communication Company (VDC), implemented a project to provide Broadband Access to 
the Ta Van village. The project used WiMAX technology for local coverage and a satellite 
Backhaul connection through IPSTAR. 

Basically, after implementation of the network all households in the town could Access 
Broadband applications. Additionally, telephony functionality was introduced through 
VoIP (though limited to calls within the province at first). Soon after implementation, guest 
houses’ tourists were using the Internet and VoIP applications. Public entities such as the 
local health center use the Internet to search for medical and pharmaceutical information. 
Internet Access has become the main source for news and information in the village, and 
now many villagers can communicate with relatives living in urban areas of the province. 

According to Intel, the cost of a similar network supporting 40 subscribers would add up 
to approximately $20,000 ($12,000 in base station equipment and around $200 per user), 
which implies a cost of approximately $29 per inhabitant (assuming all inhabitants benefit 
from the project). If we assume a subsidy for 50 percent of the capital expenditure, total 
public resources required would still be somewhat high compared to other subsidy ratios. 
Besides, operation expenses are expected to be high due to the satellite Backhaul.  

It is clear that the wealth of services, applications, and opportunities that the project has 
introduced to the village far exceed those of public telephony projects. Additional 
estimations of development impact in the village would support replication of the project 
in other areas. However, the challenge in this case, more than the size of a one-time 
subsidy, is to guarantee the sustainability of the operation. 

Source: Taken from “Cost-Effective Rural Broadband: A Vietnam Case Study”, Intel Corporation, 2007 
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Box 13: National Optical Fiber Network (NOFN) in India 

Government of India in October 2011 approved creation of National Optical Fibre Network (NOFN) 
for providing Broadband connectivity to all Gram (Village) Panchayats. The existing core OFC 
network in the country deployed by different service providers covers State/District/Block head 
quarters but does not extend to most the Panchayats. The plan envisages to connect all the 2,50,000 
Gram Panchayats in India through optical fiber utilizing existing fibers of Public Sector Units (PSUs) 
viz. Bharat Sanchar Nigam Limited (BSNL), RailTel and Power Grid and laying incremental fiber 
wherever necessary.  The project will be funded by Universal Service Obligation fund (USOF) and 
initial estimated cost of project is US$ 4 billion in 2 years.  For management and operation of the 
NOFN and ensuring non discriminatory Access to all service providers a Special Purpose Vehicle 
(SPV) namely Bharat Broadband Network Limited (BBNL) has been incorporated recently.  
Tripartite agreements are being signed by Government of India, BBNL and State Governments/Union 
Territories for free Right of Way (RoW) for establishment of NOFN. The Backbone network thus 
created will be available to various service providers, to provide Broadband services in rural area on 
Open Access basis at nominal lease charges, just to recover O&M costs, the Capex funded by USO 
absorbed as a sunk cost. 

Source: www.usof.gov.in 
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7.  Recommendations for Way Forward for 
Implementable Business Models 

 

From the previous discussion, it has become very obvious that all the stakeholders of the 
Broadband ecosystem like Governments regulators, Local bodies, operators, service providers, 
NGOs, vendors and other entrepreneurs need to play their role in making the rural Broadband 
deployment a sustainable business case. There are examples of some innovative business models 
in some scattered areas but there is no evidence of any sustainable rural Broadband deployment in 
large regions. This chapter aims at providing recommendations for guidelines to these stakeholders 
to play their much-needed role in the growth of Broadband in the rural and remote areas and also 
brings out a case study from India. 

To start with salient requirements of a generic business models for the same is discussed below; 

A. Challenges for rural Broadband deployment: 

Deployment of Broadband in rural areas is constrained by a multiple number of infrastructure, 
economic and social factors. The special type of challenges for rural Broadband deployment and 
their solutions are discussed below; 

i. Nonexistent or unreliable electric grid supply 

For operation of Broadband infrastructure, availability of reliable electric supply is must, but, most 
of the rural areas, all across the world, still do not have reliable grid supply. As an alternate, fossil 
fuel based DG sets are extensively used.  Due to high operational cost, logistics and spillages etc., 
this does not provide a sustainable solution to the power requirement. More over the use of diesel 
in the DG contributes in increasing the carbon foot print.  

One solution appears to be in using efficient and low power wireless based architecture for 
Broadband network that can work on renewable/non-conventional sources of energy without 
depending upon the grid power supply/DG sets.  

ii. Unavailability of Backbone Network access the country 

Providing fiber based backbone in sparsely populated remote and inaccessible rural areas is a 
daunting task.  Planning and laying fiber in such areas is time consuming and capital intensive 
activity and it does not make a business case in terms of return on investment on capital employed. 
In many developed countries, this activity is undertaken by the government by its own funding or 
through USO support, treating the Broadband Backbone as a National infrastructure. The same 
strategy is required for the developing countries as well as there are no alternatives. 

Till such time fiber network comes into existence through the Government/USO funding, it is 
advisable to use terrestrial microwave or satellite based Backhaul in in-accessible areas as 
backbone for connectivity to the service provider’s core network. The OPEX of satellite based 
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backbone is much higher in comparison to terrestrial microwave based backbone and hence 
satellite based Backhaul is recommended only in locations where terrestrial types of backbone 
systems are technically-not-feasible (TNF). 

iii. Computer literacy and Access devices issues 

A major part of rural population, by and large, are habitual of remaining the passive users of any 
technology without using the facility of interaction with the technology. They generally are not 
confident to work with any interactive digital device to start with.  The computer is a new device 
which most of the rural masses are unable to use without some training and supervision. Also, 
computer literacy without any immediate purpose related to day to day lifestyle of the rural masses 
does not become interesting. Hence, it is advisable to get these masses a comfort of familiar devices 
and applications to start with, followed by hands on training on interactive devices such as 
computer. Mobile phones with Wi-Fi connectivity or TV sets with Broadband connectivity appears 
to be an attractive starting option in such instances. 

iv. Different Operation and Maintenance (O&M) need 

Requirement of network operation and maintenance in rural areas is entirely different from the 
densely populated high ARPU urban areas. Hence the retrofit of urban centralized and remote 
controlled network and business models of present day telecoms cannot serve the purpose.  

For rural Broadband networks it is essential to use simplified and easy to maintain architecture 
with involvement of local communities/ entrepreneurs to take care of operation and basic 
maintenance of Broadband system with some initial training in operation as well as service 
provisioning. 

v. Non-availability of relevant applications and services 

The rural masses are required to be provided with the solutions for their day to day problems to 
enhance their quality of life as well as opportunities for new businesses and employment in their 
own ambiance. The application and the services over Broadband are required to be tailored to meet 
their current and latent needs.  This can only be achieved with the proper support and 
encouragement for local content and application development in their own languages. The 
Governments, the NGOs and local bodies should take the responsibility to support such activities 
and popularise relevant applications and contents in other similar communities/ markets. 

B. The Implementable Solution for development of Rural Broadband Network 

For early adoption and deep penetration of Broadband in rural areas it is necessary to have 
technical solution that is low cost & easy to be managed and operated by the local 
communities/entrepreneur and making use of existing backbone connectivity of main national/ 
regional networks of telecom operators. The local communities/entrepreneur needs to be involved 
in the whole gamut of operation, maintenance, marketing, sales support and application etc. to take 
the overall responsibility for the business at local level. 

For the Broadband backbone network, optic fiber is the best and future proof solution for 
Broadband connectivity with long term perspective. However, laying fiber cables is a time 
consuming and capital intensive activity. It needs to be funded by Government/USO agency and 
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investment treated as sunk cost for the purpose of societal return on investment like any other 
national infrastructure such as highways, Railroads, Power and other public utilities, as discussed 
in previous chapter. To start with existing infrastructure of public sector telecom operators can be 
used on Revenue share basis.   

For the access network, it is advisable and cost effective to go for wireless based Access system 
with different Backhaul solutions depending upon the terrain, geography and existing 
infrastructure, availability of conventional telecom system and backbone network etc. 

Following Table depicts the suitability of different technological solutions depending upon the 
terrain, geography and basic infrastructures such as availability of grid power supply, backbone 
connectivity, population density, clustering of villages etc. 

Table 5: Suitability of Technology options for Broadband in rural areas 
Technology Options 

 

 

 

 

Local Conditions 

Distributed 
wireless based 
Backhaul + Wi-Fi  
Access working 
on renewable 
energy 

Distributed 
wireless based 
Backhaul +Wi-Fi 
Access + voice 
working on 
renewable energy 

Satellite 
Backhaul + 
Wi-Fi  based 
Broadband 
Access 
working on 
renewable 
energy 

Wireless 
Broadband 
Access through 
telecom 
network using 
TV set as 
Access device  

Wi-Fi based 
Broadband 
Access with  
fiber Backhaul 

Rural and Remote  
areas with no  grid 
supply and no 
telecom network  

Yes 

Good for low 
OPEX and CAPEX  

Yes  

Good for low 
OPEX and CAPEX 

Yes 

Good for high 
OPEX and low 
CAPEX 

NA NA 

Rural and Remote   
areas with  no reliable 
grid supply but with 
mobile network 

Yes 

Good for low 
OPEX and CAPEX 

NA Yes 

Good for high 
OPEX and 
CAPEX 

NA NA 

Rural and Remote 
areas with no grid 
supply but with fiber 
Backhaul 

Yes 

Good for low 
OPEX and CAPEX 

Yes NA NA Yes 

Rural and remote area 
with grid power and  
mobile network 

NA NA NA Yes 

 

Ideal   for TV 
owning 
households 

Yes  

 

 

In recent past, some of the innovative technology solutions specifically designed to cater for the 
special needs of rural areas have emerged. One such setup which is recommended is non-
conventional energy based, Wi-Fi based distributed architecture type system which has potential 
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to provide cost effective Broadband access to the rural masses. One of such solution, discussed in 
the later part of report, at present, is capable of providing 100 Mbps capacity at each village with 
Wi-Fi Hotspot for Broadband access to customers. The whole system does operate on solar energy 
and does not fully depend upon grid supply or DG sets).  The additional feature of such system is 
that it is easy to operate and maintain with minimum technical training. 

C. Model Business Case- It is all about Opex (ROI): 

In the absence of any possibility of needed ROI (Return on Investment) on the CAPEX, as well as 
restricted potential for revenue due to affordability constraint, the success of rural Broadband 
business will depend upon the Government’s policy and regulatory environment, investment 
support and incentives provided by the local governments in creating underlying infrastructure as 
well as making use of the existing infrastructure of operators. Also, involvement of a local 
entrepreneur or community under public private partnership (PPP) model with an opportunity to 
create a business case through Government/ Public funded backbone infrastructure is the key for 
sustainability of Broadband business in the rural areas. One option for this scheme can be 
involvement of an independent infrastructure provider, who creates the access node as “Managed 
Hotspot Service Provider” (MHSP). 

Involving the local community/village local entrepreneur (VLE) which could be used in MHSP 
will require selection and basic training to a local entrepreneur in a village or a cluster of villages 
through schemes like “Skill India”. Government/local bodies will be required to provide majority 
financial support for initial setting up of the infrastructure for Village Level Entrepreneur (VLE) 
and help this entrepreneur to get funding from the bank/ financial institutions under the plans like 
“Startup India”. 

The VLE will become Franchisee/agent of an Internet Service Provider/ Telecom Service Provider 
and will operate and manage Wi-Fi Access infrastructure, and work as single point of contact for 
rural Broadband services, billing and customer support etc. VLE will also use this infrastructure 
to generate extra revenue scheme by providing various content, value added services and 
application services in addition to providing basic Broadband access at an affordable price point. 

The Internet Service Provider (ISP)/ Telecom Service Provider will provide the interconnectivity 
to the MHSPs access network through available Backhaul network to be created through 
Government/ USO/ Public funding in PPP mode. In absence of the existing backbone the operators 
may need to arrange for the satellite based Backhaul to the MHSPs network. Since the 
ISP/Telecom operators will get the rural franchisee/ VLE with established access network by 
MHSP and new market, at no cost to them, they could be motivated to provide services to the rural 
masses at incremental cost basis and share the revenue with MHSPs & VLEs based on the work 
done. 

It is worth mentioning that some of the innovative rural Broadband network solutions are based 
on self contained, maintenance free, low OPEX, renewable energy based systems involving local 
entrepreneurs for basic maintenance and operation including managing the Backhaul connectivity 
and service provisioning. These solutions need to be emulated in the developing countries for the 
spread of Broadband in rural areas. Salient features of one of such solutions are depicted as Annex-
IV. 
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Regarding regulatory intervention, the  role of Regulator for growth of rural Broadband is tailor-
made to be that of a promoter, to play a facilitating role and have to adopt a light-touch/hands-off 
approach to encourage innovation as well as cost efficiency. Also, the franchisee arrangement 
between the Telecom Service Providers and MHSP/ VLEs has to be permissible without any 
onerous conditions or regulatory levy/tax. As an option which may be required for some of the 
developing countries, the regulator may create a category of “Class License” or VNO for local 
players with simple registration process and with very light regulatory conditions and obligations. 
One such example captured from a World Bank report is shown in Box 14 below: 

 

 

 

 

 

 

 

 

 

 

 

 

 

In India, recently heralded VNO regime is a timely step in that direction but falls short on making 
the process light handed and less expensive. Hence further liberalization is requires towards that. 

To create a Business Model for Managed Hotspot Service Provider analogy has been taken 
Strategyzer Canvas having Nine Building Blocks which is shown in the Box 15.  

  

Box 14: Licensing Local Operators 

Niche licenses for local operators allow specific solutions targeted for small towns. By this, 
Governments support local entrepreneurs and increase their sustainability by allowing revenues 
from on‐net communications. 

Vendors are developing solutions for such local‐oriented models. Nokia Siemens, for instance, is 
currently testing its “Village Connection” model in India. This model allows entrepreneurs to 
manage a GSM Access point in their community. The Access point can manage call completion 
within each village (supporting up to 80 subscribers) with a standard personal computer, reducing 
investment and the need for communication with regional Access points (done in IP and only for 
long‐distance calls). However, this model may not require the establishment of a local license regime 
if a franchise or reselling approach is adopted. 

In the Dominican Republic, the Dominican Telecommunications Institute (Indotel), the regulatory 
agency, launched in 2007 a rural Broadband tender aimed at installing Broadband connections for 
500 communities under an output‐based aid (OBA) scheme. These points of presence have allowed 
local entrepreneurs that already were operating telecenters (known as “Informatics Training 
Centers”) to work as local ISPs within their communities, offering Broadband Internet Access to 
private users and VoIP. 

The main characteristic of this approach is that it gives the opportunity for local entrepreneurs to 
serve their communities with tailor‐made solutions in a self sustainable manner, leveraging low‐cost 
technical solutions and minimizing public funds requirements. 
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Box 15: The Business Model Canvas- Managed Rural Broadband Service Provider 

Diagram based on template sourced  from:- 

 

Taking into account the learnings from previous chapters and the discussion above a sample 
business case has been prepared for a typical rural area to demonstrate how a Broadband network 
infrastructure can be commercially deployed and sustained as a business through joint efforts of 
stakeholders. This sample model with varying options and assumptions is described below; 
Sample Business Model for a Typical Rural Locality of Developing Country 

For successful deployment of the Broadband in the rural areas it is necessary for the respective 
government agencies/public institutions/ Telecom service provider to support local Village Level 
Entrepreneurs (VLE) and provide the backhaul connectivity at a subsidised cost Revenue Share.  

Key Partners 
 

 PSU Telcos 
 Private Companies 
 ISPs/TSPs 
 Social 

Networking/ 
Content companies 

 Investors, VCs 
 NGOs 
 Academic 

Institutions  
 System Integrators 

 

Key Activities 
 

 Local Manufacturing 
& Sourcing 

 Alliances & 
Partnership 
formation 

  Proposal & 
Responses to EOI/ 
Tenders 

 Sales & Promotions  

Value Proposition 
 

 Low cost, Low 
power & Low 
maintenance (3L) 

 High QOS & 
Coverage 

 Multi-faced system  
 Rugged, Rural, 

Outdoor fit 
 Open platform 

(Standard Wi-Fi 
APs) 

 Environment 
friendly green-
solution DG-less)  

 End-to-End IP 
platform 

 Cloud server for 
localized content 

Customer 
Relationships 

 

 24*7 Customer 
Care Centre 

 Micro Operators/ 
VLEs 

 Regional Sales 
Executives 

Customer 
Segments 

 

 Rural Retail 
Market 

 Govt. users in 
villages 

 Institutional users 
 SOHO (Small 

Office Home 
Office) 

Key 
Resources 

 Investors & Venture 
funding 

 Proven Technical 
Solution 

 Innovative Business 
Model 

 Passionate 
Management  

Channels 
 Micro Operators/ 

VLEs 
 Co-branded outlets 
 Partnership 

Telcos/ISPs 
 CSC (Common 

Services Centers) 
 Direct Sales 

Cost Structure 
 Manufacturing & Sourcing  
 Wi-Fi hotspot integration, funding, deployment, operation & 

maintenance  
 Employees & office 
 R&D & Training  
 Sales & Marketing 

 

Revenue Streams 
 Sales of Prepaid Vouchers to retail customers 
 Content/ Application services revenue share 
 Postpaid Connections to institutions/ SOHO 
 Govt. Anchor usage payments receipts  
 Mobile Data offload revenues   
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(The technical solutions and business models for different rural areas will have to be selected 
depending upon the availability of existing infrastructure to reduce the cost of deployment with a 
sustainable business model for MHSP/Village Local Entrepreneur (franchisee) ISP/ Telecom 
Service Provider (franchisor)) 

Case 1: Rural areas with telecom infrastructure but no Broadband Connectivity:  
In such cases, it is recommended to use terrestrial microwave middle mile in unlicensed band (5.7 
GHz)  with Wi-Fi (2.4 GHz) as Access node capable of working on alternate source of energy. 
Such solar energy based systems along with Li-Ion batteries are in use in some developing 
countries.  

Managed Hotspot Service Provider (MHSP) Model  

For provisioning of Broadband in such rural areas a MHSP in partnership with Telco/ISP, installs 
a 5 meter high pole/mast mounted microwave backhaul radio and Wi-Fi hotspot with solar panel 
and Li-Ion batteries along with BTS all in a box mounted on this mast. MHSP will appoint a VLE 
from Local folks for managing Hotspot. This VLE will be given basic training by the MHSP for 
regular maintenance and operation of Hotspot infrastructure and to provide Wi-Fi of assisted 
Broadband services to the villagers. 

The VLE working as franchisee of MHSP, acts as single point of contact for all Broadband related 
products and services. VLE also takes the responsibility of digital literacy and assisted Broadband 
services (such as e-governance) to the rural masses. VLE  will also  use this WI-FI infrastructure 
for generating revenue through other activities (such as mobile charging providing rail-road 
ticketing, getting market prices of crops and assisting in doing business transactions, rural e-
banking, help in getting medical facilities from urban health centres etc. to name a few). 
 
Following is the Gist of a typical business model for such case: 

Different possible modes of funding for establishing rural Broadband business: 

 MHSP funded through Managed Services (CAPEX)/Revenue share (OPEX) route 
 Investment by VLE through microfinancing/ startup fund 
 Subsidy by Government/ Local bodies Contribution/ Direct benefit to users through USO 

fund, Guarranted Revenue by the Anchor Users(Govt.) 

Key benefits of MHSP Model are: 
VLE 

 Opportunity  to become an Entrepreneur. 
 Contributing to the village community for improving the quality of life, in 

addition to generate employment and livelihood for self. 
Village People 

 Assisted Broadband services at doorstep/hands 
 24/7 connectivity to the world wide web  
 Improved productivity efficiency and life study enhanced 

 
 



 

71 

 

A typical Business Case for Broadband access in a village in India: 

1 Assumptions       

  Village Population (Typical)   2500   

  No. of Public Institutions/ SOHO   10   

  Backhaul Internet Bandwidth   10 Mbps 

  Expected Broadband subscribers   150 in the first year to 300 in the 3rd year 

  Initial Average Basic Revenue 
(ARPU) 

INR 100 per month 

  Revenue from other application 
services/Content 

INR 50 per month 

  Revenue from Institution/SOHO 
Clients 

INR 750 per month 

  Typical Revenue/ Month during first 
year 

INR 30000   

  Annual Revenue INR 360000   

  Capex per village Hotspot INR 300000 for additional equipments on existing 
Public/Telco infra 

2 Operating Cost per year (OPEX) INR    Must be recovered (ROI) 

          

  Govt. levies & taxes  82800 23% of Revenue 

  Bandwidth Cost (existing infra) 90000 25% of Revenue 

  O&M & Depreciation  30000 10% of CAPEX 

  VLE Commission 36000 10% of Revenue 

  Financing Cost 30000 10% of CAPEX 

  Miscellaneous Cost 7200 2% of Revenue 

3 Total OPEX 276000     

4 Annual Margin 84000        23%  of revenue 

5 IRR 28           %  Margin/Capex 

6 Payback Period 3.6 Years   
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By taking into consideration the depreciation, interest on the capital employed and taxes the cash 
flow and Earnings after tax becomes positive in the 4th year of the operation with IRR of 28%. 
Off-course during initial period, the revenue-deficit may need to be guarranted by some  Govt. 
agency, acting as Anchor User to de-risk the investment of MHSP, thus making it a compelling 
proposition. 

The business case gets improved further in case the regulatory levies & taxes can be forborne in 
the initial period or there can be some kind of support from USO fund/ Govt. by way of guaranteed 
revenue initially. One such  innovative model which makes use of the availability of VGF from 
USOF to compensate for affordability-deficit through direct benefit to users to guarantee 
minimum revenue is illustrated in paper Vision 2.0 for Rural Broadband by Mr. R R Yadava, 
ITS , who is a renowned expert on the subject (Annex III).  

D. Public Data Office (PDO)- An Innovative Lightly Regulated Business Model  

As, in India, the existing service providers are unable to reach and have no incentive to deliver 
public Wi-Fi in remote areas, a new breed of players specially the smaller local enterprenuers are 
required to be facilitated to be part of the Public Wi-Fi ecosystem in remote and rural areas. 

In this direction, the telecom regulator, TRAI has recommended a model which is quite innovative 
as well as unique to our requirements wherein an aggregator (may be termed as Pubic Data Office 
Aggregator-PDOA) can provide last mile Wi-Fi infrastructure and small entrepreneurs would set 
up Public Data Offices (PDOs) in local areas for  customer access. The PDOA will facilitate 
multiple PDOs to provide public Wi-Fi services, without requiring a telecom license, as they will 
work mainly as the reseller for ISPs. PDOs will be venue owners and may not own or deploy any 
infrastructure and may not have the means or resources to actually implement a seamless 
interoperable system on their own. This is where the role of a PDOA comes in, PDOAs will be 
registered with the DoT and there will be no limit on the number of PDOs that such a PDOA can 
register19. 

Salient features of   recommendation from TRAI are summarised as below; 

 PDO owners will need to take care of user registration, but they can outsource payments, 
authentications and Wi-Fi equipment to “neutral” third parties. 

 For payments, a PDO can use “national open Application Program Interfaces implemented 
for Aadhaar, eKYC (e-Know Your Customer), and Unified Payment Interface (UPI).” 

 PDO owners need not get a license from the authority for providing Wi-Fi, instead, PDOAs 
can be mandated to register with the DoT. 

 PDOAs will have to maintain a list of PDOs registered under it and share this information 
with the DoT. 

 A Wi-Fi hotspot device owned by a PDO could be pre-designed to perform eKYC, 
authentication, and record-keeping. 

 “As a user moves from one PDOA to the other, he should be able to use the Wi-Fi provided 
by the PDO of the new PDOA without having to go through the registration/authentication 
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process once again. Similarly, payment information setup with the first PDOA should be 
sufficient to make payment to the second PDOA.” 

 In order to ensure seamless connectivity between hotspots, PDOAs can be allowed to 
store a device’s MAC ID. The PDOA must ensure privacy and secrecy of information 
shared with it by its subscribers and ensure that private data is collected with user consent. 

 
PDOA-PDO Flow Diagram: 

 

TRAI recommended for implementation of this whole model using an innovative Wireless Access 
Network Interface (WANI) Architecture, which is basically an Open Architecture based 
concept, such that; 

 Any entity (company, proprietorship, societies, non-profits, etc.) should easily be able to 
setup a chargeable public Wi-Fi Access Point. 

 Users should be able to easily discover WANI compliant SSIDs, do one click 
authentication and payment, and connect one or more devices in single session. 

 The Experience for a small entrepreneur to purchase, self-register, set-up and operate a 
PDO must be simple, low-touch and maintenance-free. 

 The products available for consumption should begin from “sachet-sized”, i.e. low 
denominations ranging from INR 2 to INR 20, etc. 

 Providers (PDO provider, Access Point hardware/software, user authentication and KYC 
provider, and payment provider) are unbundled to eliminate silos and closed systems. This 
allows multiple parties in the ecosystem to come together and enable large scale adoption. 

Players in the Ecosystem of WANI Architecture; 

 PDO/PDOA: Any Indian entity (companies, associations, small merchants, etc.) having a 
PAN number wanting to provide one or more WANI compliant Wi-Fi hotspots to public 
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using either free or paid model. They conform to the governing rules laid out by TRAI 
under this framework. 

 Hotspot Hardware/Software/Service Provider: Any software or service provider who is 
providing necessary software, hardware, services, and support for PDOs to setup WANI 
compliant Wi-Fi hotspot. These can be any software/service provider, either Indian or 
global. It is expected that these providers will offer a Wi-Fi-in-a-box solution for PDOs. 
Their software will need to be compliant to specifications laid out in this document. They 
will also integrate with a bank or a payment gateway for collecting payment from user. 

 User App Provider: Any company providing a software application and backend 
authentication infrastructure for users to signup, discover WANI compliant Wi-Fi hotspots, 
and do single-click connect from within the app. This app allow users to create a profile, 
do their KYC (mobile verification), and allow setting up preferences for MAC-IDs for 
various accessing devices and payment methods. This app should allow users to discover 
WANI compliant hotspots and connect to it. In addition, App Provider must offer a backend 
user authentication service that is called by Wi-Fi Captive Portal software whenever user 
connects to obtain a signed user profile. 

 Central Registry of Providers (or simply Provider Registry): A central registry managed 
by DoT/TRAI or an entity approved by DoT/TRAI containing information about the 
PDOs/PDOAs, and User App providers in a digitally signed XML format. This is a 
relatively static registry where approved providers can manage their profiles. Actual 
specification of the registry is provided later in this document 
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WANI ARCHITECTURE 

High Level Flows in the WANI Architecture20: 

One Time Flows 

One-time flows are depicted in red lines in above diagram. 

 PDO/PDOA completes Self-Registration with Provider Registry using their public 
certificate (for signature validation). They also register their Wi-Fi Access Points, SSIDs, 
and locations. 

 User App provider is also registered with Provider Registry along with their authentication 
URL and public certificate (to validate their digital signature). 

 User completes one-time KYC with App Provider through their App. User App caches 
trusted SSIDs from Provider Registry from time to time. 

Usage Flows 

Usage flows are depicted in dotted lines in above diagram. Bullet number below corresponds to 
the number depicted within the diagram above. 

 User opens the App in which user has already registered and allows discovery and 
connection to WANI compliant Wi-Fi access points. Within the app, user browses for 
nearby WANI compliant SSIDs and then chooses one SSID to connect to 
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 Wi-Fi Captive Portal of the PDO initiates user authentication with App provider backend 
using the token passed from the app. 

 App provider backend returns a signed user profile token back to Wi-Fi Captive Portal. 

 Wi-Fi Captive Portal displays data packs available with their charges. User selects desired 
data sachet, click to confirm the terms. 

 Wi-Fi Captive Portal sends request for payment through their payment gateway. 

 User completes payment. 

 PDO activates all device MAC-IDs that were part of the signed profile and allows them to 
connect to the session without additional authentication. Pack is activated, and user can 
begin browsing. 

Access Point Discovery 

 User App should allow users to discover nearby WANI compliant Access Points by 
detecting nearby SSIDs and verifying the MAC-IDs against the SSID Registry. 

 In addition, optionally user App can provide location specific searches and allow users to 
discover “nearby” WiFi hotspots without being the WiFi range. SSID registry can be 
cached locally by app smartly for doing location level searches. 

 App should also optionally allow users to save “favorites”, “most recent”, etc. for easy 
selection of regular connections. 

 In addition, ideally App may also provide easy sorting and selection of access points based 
on the “Tag” attributes such as when AP is available, average speed, rating, etc. This allows 
users to select best AP within available selections. 

 App must provide a mechanism for users to rate the access points and providers. 

User Sign-Up and Management in WANI Architecture 

Users are expected to use some software application (mobile/desktop/etc.) provided by the “App 
Provider” for user signup, KYC, and profile management. User App should provide the following 
key features during user signup and profile management: 

 Users install an app from the App Provider. 

 App MUST capture user mobile number and does a mobile number verification (via OTP 
or GSM Mobile Connect or any other mechanisms). 

 App also allows creation of mandatory “username” which is unique within the App 
Provider system. This is shared with Wi-Fi provider during authentication and used for 
audit and traceability. 

 App should allow user to setup profile with additional optional attributes: 
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i. Email – user should be able to optionally setup email for getting alerts, etc. 
ii. Preferred payment address – This is ONLY for capturing UPI or Wallet address in the 

form upi://vpa/token (VPA is Virtual Payment Address for UPI collect transaction) or 
wallet://acc-no@ppi/token. App provider MUST NOT capture or store ANY sensitive 
information such as credit card number. All other types of payment will be directly 
handled by Wi-Fi Captive Portal. 

iii. If the User App is also a payment app (like UPI/Wallet app), then additional optional  
token string  can  be  used  to  provide  auto-deduct/offline/other additional payment 
functionalities. 

 App MUST also allow users to easily add/remove devices (MAC-ID and a name) which 
they want to connect to various Wi-Fi hotspots. 

i. This allows the user to have more than one device to be connected to Wi-Fi hotspots 
within same session. 

ii. This is critical to allow IoT devices used by user to also connect using the common app 
and authentication. For example, by connecting the mobile phone to the Wi-Fi network, 
user may also connect his/her laptops or connected cars or other future devices. 

iii. Optionally app may also provide “device group” profiles to allow users to define 
named group of devices so that they can choose one group vs another during 
connecting. 

WANI Compliance Requirements 

For Wi-Fi Provider 

 Captive portal must allow standard connection and authentication as per this specification. 

 Wi-Fi Provider must provide choice to user to select a package with clear details of the 
package. 

 Captive portal should respect and handle preferred payment scheme for users and allow 
seamless collection of payment once the package is selected. 

 Wi-Fi provider must comply and be certified with regulatory and security rules for payment 
transactions, auditing, and storage/handling of any sensitive payment information. 

For App Provider 

 App provider must provide an App to user (for any device/OS based on market needs) and 
comply with user sign up, profile management, and authentication specifications as per this 
document. 

 App provider must ensure user data is strongly protected to ensure user privacy and data 
security is ensured. 

 App provider must have a mechanism to allow regular app update and improvements. 
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App is encouraged to provide good user interface for consumers to easily discover, search, find 
best access points, and connect to it with single-click. 

A policy change is still expected which will allow the reselling of data without an ISP license. 
Small businesses will be encouraged to become PDOs through a simple self-registration process 
in lieu of cumbersome licencing process. 

The main objective of this, apart from creating connectivity, and access for all is also job creation. 
In the new policy, the government has outlined the vision of creating 4 million additional jobs in 
the telecom sector. And when we look at the kind of potential that WANI platform and the public 
data office and data office aggregator concepts alone represent. We can, indeed unleash huge 
employment potential, if we are able to put in place this architecture and make it available for 
people across the country. 

E. Recommendations for various stakeholders: 

As has clearly come out from the study as well as discussions in the previous chapters the business 
of rural Broadband calls for creation of an all-inclusive ecosystem through the joint efforts of 
multiple stakeholders from Government, industry as well as community and NGOs needing more 
efforts from each player who has to Walk- Extra Mile through PPPPP (People-Panchayat-
Public-Private Partnership) Taking into accounts the various learnings from the study. The 
action steps for different players are included in the executive summary in the beginning of this 
report.  

****** 
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Annex-I- Public Funded Rural Broadband Projects in 
Developing Countries 

 

Table: Argentina – Argentina Connected 

Project Information Description 
Managing Authority Strategic Coordination Commission with support from the Ministry of Federal 

Planning, Public Investment and Services and SECOM (the telecommunications 
NRA)  

Project description and 
funding used 

Project to triple the amount of backbone optical fibre infrastructure across the 
country, adding 30,000 Km of optical fibre cable (by 2015), funded by government 
grants. A mixed funding model, consisting of public outsourcing and public DBO. 
(AR-SAT) has responsibility for deploying and operating a core fibre network. AR-
SAT subcontracts deployment via public outsourcing in certain regions where it 
does not have the capability to deploy fibre, and in large cities. 

Broadband Objectives Use the core and backhaul fibre network to provide regional connectivity and 
facilitate broadband access in unserved and underserved locations. 

Other objectives and/or 
linked projects 

Part of a wider USD 1884 billion project announced in October 2010 to improve 
access to broadband-Netbooks were provided to 1.9 million students between 
2010 and 10 July 2012 (according to Conectar Igualdad), as part of a project to 
deliver 3 million netbooks. A Digitally Literacy Program has also been 
implemented to provide PC and Internet training to communities. 

Project Progress The project is ongoing: as of June 2012, and 1000 Km of fibre had been deployed 
 

 

 

Table: Dominican Republic – Rural Broadband Connectivity Project 

Project Information Description 
Managing Authority Indotel (the telecommunications NRA) 
Project Description and 
Funding Used 

Provision of broadband access, residential and public telephones to 508 
communities, mostly rural. The Tender was issued in August 2007 and the project 
was awarded in January 2008, with the aim of completing it by September 2009. 
The Rural Broadband Connectivity Project used its Universal Access Fund to 
support this project. However, the winning bidder for the project, Codetel, chose 
to use some unassigned spectrum that was available for no fee instead of opting 
for available funding 

Broadband Objectives Provision of broadband access, at leat 128kibt/s, to 508 mostly rural communities 
using ADSL and Universal Mobile Telecommunication System (UMTS) 

Other objectives and/or 
linked projects 

In January 2012, Indotel held a public consultation for its Biennial Plan od 
Development Projects (2012-2013). The consultation included the potential to 
provide Wi-Fi access in public places and further develop the country’s core fibre 
backbone and broadband access 

Project Progress By March 2011, 440 communities had been connected 
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Table   : Kenya – The East African Marine System (TEAMS) Project 

Project Information Description 
Managing Authority TEAMS, a collaboration between the government of Kenya, Etisalat and other 

commercial organisations. TEAMS investors (actual stake in TEAMS, not TEAMS 
Kenya) include: Safaricom (17%), Telecom Kenya Limited (17%), Kenya Data 
Networks Limited (8.5%), Econet/Essar Telecom (8.5%), Wananchi Group 4.3%, 
Jamii Telecom Limited (3.2%), Broadband Access/ Access Kenya (1.1%) and 
Flashcom Limited (1.1%). 

Project Description and 
Funding Used 

Deploy a 1.28Tbit/s submarine optical fibre cable between Fujairah, the UAE and 
Mombasa (Kenya). Government and private-sector   

Broadband Objectives Provide International Data and Internet Connectivity 
Other Objectives and/or 
Linked Projects 

The Government of Kenya initiated a programme of schemes in 2009/2010 with 
the aim of promoting availability of broadband services across Kenya: 

 Provide ISPs with access to the submarine cable over 20-year period, and 
offset the cost against taxable income 

 Create and support Digital Villages (in partnership with the World bank) 
 Provide USD100 million investment in mobile computer laboratories for 

secondary schools 
 Enable telecommunication equipment, including cabling, to be 

depreciated by 20 per cent instead of 12.5 per cent 
 Exempt all handsets from VAT 

In May 2012, the government of Kenya announced a plan to deploy an open-
access LTE network by 2013 using a PPP, but a definite decision will only be made 
following the forthcoming elections, due in March 2013. The cost of the project, 
USD500 million, needs approval from the Ministry of Finance. 

Project Progress The submarine cable was launched in July 2010 
 

 

Table: Latvia – Next-generation network for rural areas 

Project Information Description 
Managing Authority Latvia State Radio and Television Centre (LVRTC), not for-profit public enterprise 

(100% A state ownership), managed by the Ministry of Transport 
Project Description and 
Funding Used 

Deploy a regional backhaul/core network, funded entirely by the ERDP 

Broadband Objectives The roll-out a network to support improved broadband access in rural locations. 
The 
network will remain in public ownership, but a private-sector organization is 
responsible for constructing, maintaining and administering the network. LVRTC 
is responsible for managing wholesale service provision to service providers. 

Other Objectives and/or 
Linked Projects 

Latvia 2030 Sustainable Development Strategy of Latvia 2030 and National 
Development Plan 2007 to 2013, to increase Latvia's competitiveness through 
sustainable development including the provision of broadband access, and 
innovation in R&D 

Project Progress Project is ongoing, first phase due for completion by 2015 
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Table: Lithuania – Rural Area IT Network (RAIN) 

Project Information Description 
Managing Authority Non-profit public enterprise, A 'Joint Activity Partnership Agreement' between the 

Ministry of Transport and Communications and Public Enterprise Pladajuostis 
Internetas (PEPI). 

Project Description and 
Funding Used 

Deploy a nationwide backhaul and core network, using government grants as well 
funding from the ERDF 

Broadband Objectives To provide improved connectivity to existing access infrastructure to support 
improved broadband access 

Other Objectives and/or 
Linked Projects 

Lithuanian Information Society Development Programme 2011 to 2019, to 
increase the number of Internet users and ICT usage in Lithuania and development 
of digital content and services 

Project Progress Project Ongoing. The network is due to be completed by March 2013. 
 

 

Table   : Malaysia – National Broadband Initiative (NBI) 

Project Information Description 
Managing Authority Malaysian Communications and Multimedia Commission (MCMC) (the 

telecommunications NRA) 
Project Description and 
Funding Used 

he National Broadband Initiative (NBI) to improve broadband access nationally 
was announced in October 2007, and comprises two projects: 
The High-Speed Broadband (HSBB) project will deploy FTTH to the main economic 
areas of the country. 
The Broadband to the General Population (BBGD) project targets other areas 
using ADSL and wireless HSPA and WiMAX. 
HSBB is funded through government grants. BBGP is funded from the USF 

Broadband Objectives The HSBB aims to deliver download speeds of between 10 Mbit/s and 100 Mbit/s 
in the major economic areas, and the BBGP aims to provide download speeds of 
between 256 kbit/s and 10 Mbit/s in other areas. 
Aiming for 75% penetration by the end of 2015 

Other Objectives and/or 
Linked Projects 

The Malaysian government has adopted a national programme, which known as 
Digital Malaysia, which will assist th ethe country to become a digital economy by 
2020. 
The programme is built on three strategies: one of these strategies is 'supply to 
demand-focused’, which includes the NBI initiative. Other initiatives are designed 
to stimulate demand for broadband access 
USF has also been used for the construction of CBCs and Community Broadband 
Libraries (CELL which provide communities with access to computers, broadband 
services and IT training 

Project Progress HSBB achieved 1.2 million premises passed in 2011, up 53% on 2010, and 
according to Telekom Malaysia the project was on track 
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Table   : Mongolia – ICT Infrastructure Development Project 

Project Information Description 
Managing Authority Communications Regulatory Authority (CRC) and Information, Communication 

Technology and Post Authority (ICTPA) 
Project Description and 
Funding Used 

Output-based funding, using a USF and external sources from the government of 
Japan and The World Bank. 

Broadband Objectives Provision of broadband services using Wi-Fi to provide access in rural 
communities. Using Wi-Fi to provide access in rural locations, flubbed to 
Ulaanbaatar by a very small aperture terminal (VSAT) satellite link or other pre-
existing core fibre. 
34 prime district centres have broadband Internet access for public and private 
users at the same tariffs as in the capital, Ulaanbaatar; schools are connected at 
discounted rates, and in all of these 34 communities people are benefitting from 
access to public Internet cafes. 

Other Objectives and/or 
Linked Projects 

e-Mongolia National Programme 2004 to 2012 and ICT Vision 2021, including 
programmes to develop a knowledge-based economy by improving the 
availability of broadband access, stimulating demand for broadband access by 
providing free 
PCs to rural areas, digitise government and health content and develop e- 
government services. 

Project Progress Launch initial pilot and provided Internet access to 34 soums in 2010 
 

 

 

Table: Pakistan – USF Broadband Programme 

Project Information Description 
Managing Authority USF company, overseen by Ministry of Communication Technology (NRA) 
Project Description and 
Funding Used 

Improve broadband access through the provision of government grants from the 
country's USF. Broadband defined as 128 Kbit/s download speed Programme 
commenced in 2007 

Broadband Objectives To deploy broadband access to unnerved urban areas and rural communities, 
using ADSL and wireless HSPA and WIMAX, and a nationwide backhaul and core 
network to provide improved connectivity to all Tehsils (administrative districts) 

Other Objectives and/or 
Linked Projects 

The project is also being used to provide telephony and telemedicine in rural 
areas. Operators that succeed in winning finding to deploy broadband access in 
unserved and underserved urban and rural areas are obliged to construct EBCs 
and CBCs, by June 2012 1,000 and 300 had been deployed respectively. These 
centres provide students and communities with access to computers, which they 
would be unable to access using their own financial means. Access to these 
centres is anticipated to provide improved access to e-health, e-government and 
other services. 

Project Progress As of July 2012, 12 contracts signed by USF for over 430,000 broadband 
connections (broadband programme) in 44 un-served districts and six contracts 
for 6,523 km core fibre network to provide access in 102 unserved Tehsils 
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Table: Paraguay – National Telecommunications Plan (PNT) 

Project Information Description 
Managing Authority Comision Nacional de Telecomunicaciones (Conatel) (the telecommunications 

NRA) 
Project Description and 
Funding Used 

Use its Universal Service Fund to subsidize network roll-outs to underserved and 
unserved areas (optical fibre cable, ADM_ and mobile), but also promote sharing 
of infrastructure (e.g. towers) and collaboration between companies to deploy 
fibre to municipalities—specifically for fibre, RFP issued in 2011) 

Broadband Objectives Deliver broadband access to unserved and unserved locations, with a minimum 
speed of 512 Kbit/s 

Other Objectives and/or 
Linked Projects 

Investment part of a wider PPP project to increase mobile teledensity and fixed-
line penetration 

Project Progress In December 2011, an RFP was issued fora core optical fibre network project, but 
none of the bids was accepted because bidders wanted to use technologies other 
than fibre. The project is ongoing. 

 

 

Table   : Qatar – Q.NBN project 

Project Information Description 
Managing Authority Q.NBN (Qatar National Broadband Network), which is part of Qatar National ICT 

(Information and Communication Technology) Strategy 2015 and Qatar National 
Vision 2030 

Project Description and 
Funding Used 

Accelerate the deployment of FTTH using government funds 

Broadband Objectives Deliver coverage in excess of 95 per cent of households and businesses by 2015 
(100 Mbit/s). A passive infrastructure deployment using existing operators' or 
other organizations' infrastructure (for example duct space), providing equal 
access to all operators 
Q.NBN is responsible for setting wholesale prices nationally in order to ensure the 
retail price of broadband access is minimized 

Other Objectives and/or 
Linked Projects 

Qatar National Vision 2030 and Qatar ICT Strategy 2015. A number of other 
initiatives are being used to support the take-up of F7-I services, including 
promoting the adoption of cloud computing and ICY adoption by businesses and 
the 
government, as well as running training programmes to provide people with ICT- 
skills 

Project Progress Since formation in March, 2011 Q.NBN singed a number or agreements with 
operators to support the roll out of the FTTH network: 

 in September 2010, signed an agreement to install FTTH using with the 
Barwa City's project ducts. In March 2012, a total of 6,000 units were 
connected, enabling operators to use the FTTH infrastructure and 
provide services, including telephony, broadband Internet access and 
other data services. 

 in April 2012, signed an agreement to access Qtel's duct network and 
other passive infrastructure until 2032. 

 in May 2012, signed an agreement with Vodafone, providing it with 
access to wholesale services. 
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Table   : Saudi Arabia – Universal Service Project 

Project Information Description 
Managing Authority Communications and Information Technology Commission (CITC) (the 

telecommunications NRA) 
Project Description and 
Funding Used 

Universal service fund used to provide grants to operators to provide Internet 
access to unserved and underserved locations 

Broadband Objectives Deliver a minimum of 512 Kbit/s to unserved and underserved locations 
Other Objectives and/or 
Linked Projects 

Provide voice access to unserved and underserved locations 

Project Progress Four projects funded to deploy broadband access to underserved locations. Three 
operators - Mobily, Zain and Saudi Telecom (STC) - have used 3G to provide 
wireless access 

 

 

Table    : Slovak Republic – National Broadband project 

Project Information Description 
Managing Authority The Government Office of the Slovak Republic and the Telecommunications 

Regulatory Authority. The network is owned and managed by the National Agency 
for Network and Electronic Services (NASES), a non-profit public enterprise. 

Project Description and 
Funding Used 

Deploy a regional backhaul/core network funded by the Slovak government, the 
ERDF and operators. 

Broadband Objectives To support improved broadband access in white areas, rural and other unserved 
areas. The network will remain in public ownership under NASES. NASES is 
responsible for managing wholesale service provision to service providers, with 
wholesale rates determined in conjunction with the telecommunications NRA. 

Other Objectives and/or 
Linked Projects 

Operational Programme Information - Society 2007 to 2013, a programme to 
develop a knowledge-based economy, including the broadband project above, the 
implementation of government e-services and digitization of content 

Project Progress The project is ongoing. The network is due for completion in 2015 
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Annex-II- Wi-Fi Broadband solution for Rural and 
Remote Areas 



 

86 

 

 



 

87 

 

 

 

 

 

  



 

88 

 

Annex-III Vision 2.0 for Rural Broadband 
                                                                                      R R Yadava, ITS 

Mr. R R Yadava,  having 17 years experience in the field of telecom is 
among the conceptualization of the network for BharatNet, having varied 
knowledge in the field of Optical Fiber Networks, Transport Network and 
Satellite communications. He inhibits rural background and easily 
translates his telecommunication skill and rural background into the 
techno-commercial solutions for the rural requirement. He is well 
experienced in execution of the various USOF schemes.    

 

Background 

Reach of the broadband connectivity to every citizen is the need of the hour. Government is 
promoting Digital India by tooth and nail. Promotion of cashless transactions fully depends upon 
internet connectivity to every citizen irrespective of age and geography. To empower youth 
through seamless connectivity to everyone irrespective of city, urban, rural, hilly, deserted, etc. 
Vision 2012 of the Telecom Department envisages, “Right to Broadband for every citizen”. The 
move of the government to build up BharatNet to connecting 250,000 Gram Panchayats with OFC 
network is a marvelous step towards Right to Broadband. By this approach, nearly 250,000 High 
Speed Broadband nodes will be created. From this point of Broadband’s presence, all Telecom 
Service Operators based on commercial viability, can setup Outdoor Telecom Access 
Infrastructure for providing First Mile connectivity between the customers and networks. This part 
of Network connectivity from city up to Gram Panchayats can be termed as Vision 1.0 of the 
Rural Broadband.  

The expectation of the government that Telecom Service Providers will built outdoor telecom 
infrastructure to deliver broadband connectivity within each Gram Panchayat, having sufficient 
commercial  potential and viability had not been converted into reality. Even through prosperous 
villages of Kerala have been connected long back but no operator, evidenced, turned up for roll 
out of services to the hands/homes of the people. There may be many reasons, one of them most 
mentioned about is the commercial viability for CAPEX and OPEX. Further it is learnt that there 
are resentments that one side Government is levying taxes for the facilitation of the rural telecom 
services and have collected significant amounts in the Universal Service Obligation Fund (USOF) 
of the Department of Telecommunication  which are yet to be utilized for rural broadband services 
and other side Government is expecting since long that Industry should turn up and set up network 
without further support except under Vision 1.0 as stated above. They are further stating that USOF 
is having sufficient funds left even after Ear-marking of Rs. 20,000 Crores to Rs. 30,000 Crores 
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for the completion of Vision 1.0 Broadband Network as it is getting recurring revenue by levy of 
5% of the Telecom AGR of the country. This fund can be utilized to trigger the rural Broadband 
ecosystem of the country. It is to be stated that waiting time of the rural population for getting 
empowered with Broadband services has extended enough and service roll out is becoming 
essential now due to recent move on encouraging cashless transaction by the Government. This is 
essential to provide the broadband connectivity to every citizen, even they are in rural but who will 
take the first initiative, Government via USOF support to rural or Telecom Service Providers 
seeing highly viable business and comparable to urban clusters. We can term this as Vision 2.0 for 
Rural Broadband.    

Vision 2.0 for Rural Broadband:  

Presently Telecom services in India are totally provided on the basis of the commercial viability 
basis since Government is not directly involved in telecom operation. The two Government Sector 
PSUs BSNL and MTNL operating on exclusive geographic basis are having mandate to operate 
the services on self-sustaining basis. That means assessment of viability is applicable to them also 
before launching any service in any geographical area. No Operators including Government PSU 
have come forward for rural broadband by their own assessment of viability. This indicates that 
the voices of the operators as stated above have some tangible reasons. The suggestion of the 
operators that the funds of USO can be utilized for rural broadband needs to be explored further;   

Analysis of USO Fund objectives and utilisations:   

As per the USOF website, under the heading, “What we do”, USO claims that they provide 
widespread and non-discriminatory access to quality ICT services at affordable prices to people in 
rural and remote areas. They provide an effective and powerful linkage to the hinterland thereby 
mainstreaming the population of rural and remote parts of the country. They ensure that universal 
services are provided in an economically efficient manner. They ensure by developing hitherto 
unconnected areas, the benefits of inclusive growth are reaped by our nation, bringing in its wake 
rapid socio-economic development and improved standards of living.  

Under the heading, “For Whom” they declare that this is for the  people in rural and remote areas 
of the country where ICT services are not available due to commercial non-viability on account of 
various combinations of reasons such as: Sparse population, Remoteness of areas, Absence of 
supporting infrastructure (power, road etc.), Low income of inhabitants, Insurgency, difficult 
terrain. It is here that USOF Administration steps in to provide subsidy support thereby 
incentivizing Telecom Service Providers to venture forth and provide services to such target 
beneficiaries. Under the heading, “Why We Do”, the steps where there is market gap or failure at 
current competition or market is under maturity and ICT Services cannot be provided. They fill 
the access gap if prohibitive cost of service provision or infeasibility due to society’s expectations 
of 3A’s (availability, accessibility & affordability) and ‘Beyond 3A’s i.e. fairness, equity. They 
also bridge Rural- Urban digital divide and socio-exclusion & economic-lag of rural citizens due 
to Market & Access Gap. Lack of a business case for telecom companies due to higher capital cost 
of providing telecom services in rural and remote areas. The steps in those areas also were 
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generation of lower revenue due to lower population density, low income and lack of commercial 
activity. Thus, normal market forces alone would not motivate the telecom sector to adequately 
serve backward and rural areas. This is because of the Government’s constitutional obligation to 
grant Services to every citizen irrespective of socio-economic considerations & geographical 
location. 

From above it clear that the demands of the Telecom Service Providers that USOF should be 
utilized for rural Broadband are also in the sync of the objective of the USOF as explained by them 
under the headings of, “What to Do”, “For Whom” and “Why to Do”. Then question arises that 
where is the missing link in the system to trigger the rural Broadband, using the BharatNet, a rural 
Broadband backbone network. Immediate attention comes towards availability of the funds with 
USOF to deal with this massive rural broadband funds requirements and constraints there in terms 
of ongoing projects.  

The statement showing the balance of UAL amount available as potential fund under USO as on 
31.10.2016 is an eye opener to every telecom experts for lagging the rural broadband to the national 
average while availability of ear-marked funds with the responsive organisation with little spends. 
The charts, which is reproduced below, states that net balance in non-lapsable  USOF is about Rs. 
45,000 Crore at this time. They get addition of about Rs. 9,836 Crore in the last financial years 
while maximum spending is about Rs. 3,571 Crores.  

As per data on the USOF website it is stated that the, “Potentially available fund is Rs. 47167.33 
Cr”. An assessment is required that how these funds can be utilised to meet the crisis like situation 
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in the rural due to cashless imposition by the Government while broadband access infrastructure 
for first mile is not yet ready through any service providers. the Government needs movement like 
Jan-Dhan account opening in the record numbers in a limited period by participation of every 
public and private banks of India. Similar move is required in the telecom sector where Public 
(BSNL) and all Private operators can be roped in the rural broadband penetration on non-
discriminatory basis among operators. Move should also need to consider, so that technological 
competition can also be achieved. One of such scheme is suggested below which meets the 
Operator-neutral-technology-neutral; aspects and having potential to rope all bigger, small 
operators and new innovative companies into the roll out of the rural broadband and move towards 
the achieving the goal of  “Right to Broadband”.     

Scheme of 100RRB, 100Rs per month per user of Rural Broadband: We all are aware that 
Government is providing/ going to provide 100Mbps Broadband backhaul in every 250,000Gram 
Panchayat of the country under the BharatNet project. Now time has come for Government to 
come forward with a benefit scheme of Rs. 100 per month per rural broadband user. This benefit 
will be reimbursed to the customer’s account/ mobile Wallet/ electronic account or any registered 
eValet service provider linked with Aadhar number and Phone number. The fund of the USOF can 
be utilized as there is sufficient fund with them for the rural telecom growth as stated and depicted 
in the chart above.   

Target Rural BB Penetration by 50 Million by 2020: Although making a sweeping statement 
like “Right to Broadband” or targeting of achieving millions of broadband customers without any 
implementable plan is just a talk but it needs to be delivered. Many previous millions of targets by 
prominent intellectuals can be seen floating on the internet in the form of presentations, write ups, 
white papers but without implementation plans and realistic approaches. Here it has been tried best 
to provide essential aspects of the implementation of the 100Rs Rural Broadband Scheme 
(100RRB scheme) as below: 

1. Scheme Funding: USOF should come forward with the scheme of 100RRB, Rs.100/- per 
month per rural broadband customer subsidy paid directly to customer Aadhar linked mobile 
number/ broadband connection number/ Aadhar linked eValet/ Aadhar Linked Paytm account 
etc. Detail funding support and expected Rural Broadband customer growth is tabulated 
below. It is expected that it will attract 50 Million rural broadband customers by the end of 
2020 with monthly out go of the USOF of Rs. 500 Crores/ month. It depicts the expected 
yearly rural customers’ growth and funding subsidy support.    

2. Validity of scheme: Five years (2016 to 2020) 

3. Outcome: 50,000,000 (50 Millions) Rural Broadband customers by 2020 using NOFN  

4. Eligibility: All rural Broadband Users.  

5. Assurance of ruralness: Address on the Aadhar card. KYC submitted to the Operator and 
copy pass on to the disbursing agency.   

6. Assurance on usage of Broadband: Monthly subsidy will be reimbursed on the start of the 
second week of the month based on the data received from the respective operator containing 
mobile number, MAC address of the ONT used under BharatNet and data usage in the month.   
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7. Neutrality and Agnosticness: The Scheme proposed is fully technology-neutral, operator 
agnostic and complies to the fundamental principles of  Net- Neutrality. Customer will choose 
the operator. Customer is the king. No direct funding to the operator. Any operator, TSP/ ISP/ 
telecom licensee can set up network in rural using BharatNet middle mile backhaul to provide 
Broadband services. 

8. Technical Provisioning: The backhaul network of the Service Provider can be support by 
NOFN/BharatNet in aggregation layer from Point of Presence in Panchayat to the Block 
where the core network of service provider will be terminated on the 1Gbps optical port of 
the OLT. The location address will be published and updated regularly for new 
commissioning on the BBNL and USOF websites. Similarly, 100Mbps Ethernet port in the 
GPs will be used for backhaul to the Outdoor Access Network of the service Provider. The 
list of corresponding GPs parented to particular OLT with address and lat-long will also be 
published on the BBNL and USOF websites and updated based on commissioning of new 
GPs. Actual Bandwidth provisioning will be as per tariff plan of BBNL published on BBNL 
website and amended time to time. 

9. `Monitoring: Monthly customer, logs containing Aadhar number, data usage, MAC of ONT 
for surety of usage. Monthly customer detail can also be collected according to the TSP/ISP 
License agreement. 

10. Monitoring and verifying agency: BBNL should be monitoring and certifying agency. The 
NOC of the BBNL will provide the used MAC and customer details also. 

Annex: Expected rural Broadband Customers and Fund analysis for the 100RRB Scheme: 

  Mar-16 Mar-17 Mar-18 Mar-19 Mar-20 

Expected GPs Roll out in all 
expect including ONT 
Commissioning under 
BharatNet 

5000 60000 100000 200000 250000 

Average No. of Household in 
the GPs 

655        

Corresponding Total average 
HH covered under NOFN in 
Lakhs 

3.275 39.3 65.5 131 163.75 

Outcome: Effective House 
Hold (HH) in Lakhs 
(Excluding  40% HH weaker 
section assuming no 
Smartphone/ laptop ) 

19.65 23.58 39.3 78.6 98.25 

Rural Broadband Take Rate 10% 20% 30% 40% 50% 

Expected RBB customers 
provisioning using BharatNet 
by all TSPs/ISPs in Lakhs 

1.965 47.16 11.79 31.44 49.125 
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USOF Subsidy per customer 
per month (Rs.) under 100RRB 
Plan 

100 100 100 100 100 

Total Subsidy disbursed under 
100RRBB connection / Month 
provisioning using NOFN (Rs. 
Cr) 

1.965 47.16 117.9 314.4 491.25 

Fund Flow (Rs. Cr) Mar-16 Mar-17 Mar-18 Mar-19 Mar-20 

USOF disbursement to 
customers under 100RRB Plan 
(Rs. Cr) 

1.965 47.16 117.9 314.4 491.25 

Expected  revenue to 
TSPs/ISPs from rural BB using 
considering Average  Rs. 100/-
month additional investment 
by the individual customer, so 
for Rs200/ ARPU  

3.93 94.32 235.8 628.8 982.5 

5% USOF Levies (Rs. Cr) 0.197 4.716 11.79 31.44 49.125 

3% License fee for DOT 0.118 2.83 7.074 18.864 29.475 

14.5% Govt for service tax and 
swatchh Bharat Tax 

0.57 13.676 34.191 91.176 142.463 

Expected Revenue to BBNL 
(assuming Rs.7000/ per port 10 
Mbps and atleast two port for 
TSPs/ISPs in each GP 

7 84 140 280 350 

Funding required to BBNL 
from USOF to sustained the 
operation of NOFN 

14.1 169.2 282 564 705 

Total income to USOF from 
telecom sector 

          

Total annual telecom sector 
revenue (Rs Cr) 

125000 126000 127000 128000 130000 

5% USOF Levies (Rs. Cr) 6250 6300 6350 6400 6500 

Expected Accumulative Funds 
with USOF   (Rs. Cr) 

42234.053 48320.523 54277.697 59818.161 65151.386 
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Annex-IV Everything On Tower (EOT)- Creating 
Hotspot on Rural Tower 

                                                                                                                                            Satya. N Gupta 

1. Abstract                                                                                             

2. Introduction 

Everything On the Tower (EOT)” is an innovative concept which brings out a solution for creation 
of a public Hotspots for use of the telecom service providers to enable them to provide much 
needed broadband access to rural masses as a business case without any perpetual subsidy. It is 
based on the availability of subsidised internet backhaul as a part of NOFN project of Govt. and 
making use of abandoned /discarded telecom towers of MARR legacy or some other existing 
structure of around 10-15 metres height. This makes use of an innovative rural access technology 
5L principles of value innovation namely; Low cost, Low Power, Low Maintenance, Local 
Control, Local Content. Normally the installation of a hotspot needs a building space/shelter, a 
power supply source, a tower on which the access network equipment is to be installed. In addition 
to the availability of reliable power supply and a backup source, it also requires lot of cabling to 
carry the bandwidth from the backhaul termination point to the BTS and from BTS to the Antenna. 
This involves lot of work, cost and maintenance and also creates pollution. Under the concept of 
“Everything On the Tower”, the solution does away with all the above mentioned cumbersome 
and costly requirements and physically put everything on top of the tower in a secured and safe 
manner. The various network elements which are mounted on tower are Omni antenna, filter, 
backhaul dish. BTS (Controller, power unit, battery, local content server) and solar panel.  Such 

As a part of Digital India mission of the government to make “Broadband for All” a reality in 
the near future there is a great buzz about Wi-Fi everywhere specially in urban areas wherein 
people are expecting free Wi-Fi access in times to come. Though there is not much talk about 
rural Wi-Fi. EOT concept appears to be the only solution to provide broadband access to rural 
masses in a cost effective, timely affordable & sustainable manner.For making delivery of high 
speed broadband access in the hands/homes of rural people some very low cost, low power & 
low maintenance technical solution is required which can reduce the cost too minimum possible 
by making use of existing infrastructure and unlicensed spectrum which is free. Also in many 
villages of rural India there is acute shortage of grid power supply which is also highly 
unreliable. In addition, there is unavailability of suitable indoor space for installing the network 
equipment’s and keeping it safe and secured. Due to all the above challenges there is a perceived 
lack of a business case for rural broadband access and that is why not many players are talking 
about it. This paper brings out an innovative concept which can lead to a sustainable business 
model of hand delivery of broadband access to rural masses.  
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installation which will have no cable connected to the tower has the potential to convert a small 
village into a hotspot to provide Wi-Fi based broadband access in a very cost effective manner. 
The advantage of such solution is it does not require indoor space, no cabling from building to the 
tower and no grid power supply connection and more than anything else it is totally Green. Such 
solution can work for more than 30 hours without charging and free from any requirement of 
external power supply. It is certain to be a reality in many villages of country during the coming 
year. 

Everything on Tower(EOT) – A Schematic 

 

 

 

 

 

 

 

 

 

 

3. The live Case Study 

A Proof- of Concept (POC) conducted at Arian block of Ajmer District (BBNL Pilot site) made 
use of low-cost solution to provide the last-mile access using unlicensed (Wi-Fi) band of 2.4 GHz, 
existing infrastructure of  public Telco and local Access Point Controller to provide public access 
through managed Hot-Spot. This pilot has been run by M/S BlueTown, a Denmark based 
innovative technology company in association with BSNL, the Public sector Telco. 

BLUETOWN provided all the Wi-Fi network equipment’s such as antennas, Access Points and 
Controller while utilizing the BSNL towers and Backhaul infrastructure. The special contribution 
of BlueTown is an integrated, miniaturized, low-powered and low-cost Wi-Fi Access Point 
Controller powered by solar panel and rechargeable Lithium-ion batteries. The power requirement 
of 3APs and a Controller being less than 20 Watts only, the system can work up to 30 hrs. Without 
any charging. The AP Controller provides the functionalities of Power control, Charge control, RF 
control, Content server, bandwidth management, quality, security and authentication management 
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as well as POE for APs. In its functionality, it is similar to BTS of a cellular network and facilitates 
the creation of a managed Wi-Fi Hot-spot, while utilizing off-the –shelf outdoor APs. The 
backhaul bandwidth of 10 Mbps is provided by BSNL in partnership with BBNL on trial basis.  
BlueTown has also installed their billing and authentication server at BSNL Broadband NOC at 
Ajmer which also has the capability of generating pre-paid coupons for distribution to consumers 
while authenticating their credentials. 

The conceptual diagram of such a solution which has also been deployed in rural areas is shown below; 

 

4. Salient Features 

The salient features of the POC results of such trials at 3 GPs in Ajmer district are following; 

                                                                                                                     

 

 

 

 

 

 

  

1. Range of 0.5 Km radius with 15meter tower height and 0.3 Km radius with 5meter (rooftop) mast 
is achievable, while restricting the APs power to permissible limits. 

2. System can sustain for 30 hrs. Without availability of any electricity and can charge itself through 
solar panel beyond that. 

3. All the requirements of Authentication can be achieved through pre-paid coupons or OTP based 
authentication through mobile connection. 

4. Users experience has been better than 3G Data connection. 
5. Use of miniaturized Lithium- ion batteries in the project having 30 hrs capacity without charge. 
6. Miniaturized, integrated and PCB based Wi-Fi access point controller powered by solar power and 

supporting the functionality of Web Camera. 
7. Extremely low voltage (16V) and power consumption(20W) of access point controller and outdoor 

access point. 
8. Use of existing infrastructure of BSNL/BBNL/CSC to reduce the CAPEX. 
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5. Hotspot- as- a- Managed Service- An Innovative Business Approach                                                                                         

National Optical Fiber Network (NOFN) project which constitutes one of the nine pillars of PM’s 
“Digital India” mission aims to connect 250,000 Gram Panchayats (GP) with 100 MPBS backhaul 
through optical fiber. Though the progress on this mission mode project of national importance is 
happening in its own style, there is not much talk about the Last-Mile access to end-users which 
may become a missing-link in end-to-end connectivity. This paper illustrates a technical solution 
and way forward to plug this gap in a speedy, cost-effective and sustainable manner.  

As per the national broadband plan, bandwidth of 100 Mbps will be terminated in every GP of the 
country at a location working as Common Service Centers (CSC) which provide citizen services 
like e-mitra, e-seva, birth/death certificate, land –records, computer training, etc. to the people  
living in the rural areas. This will be a very limited and restricted use of the valuable Internet 
connectivity reaching the GPs through a capital- intensive NOFN. 

To make the best use of this national infrastructure it needs to be distributed outside CSC for 
various purposes such as providing internet access to the government institutions like hospital, 
post office, schools, etc. as well as to deliver it to homes and the rural masses through Last- Mile 
access as a sustainable business case. 

To provide such Last-Mile access in speedy, cost effective manner and affordable manner, some 
innovative technical solution and business proposition is required as the conventional technologies 
cannot help the conventional ROI based business case. 

6. Need for more License-Exempt Spectrum and Layered Approach 

The diagram below depicts an innovative solution for next generation spectrum management, in 
the form of a tiered approach (Divide and Rule) which has been exploited by Internet and NGN to 
make the network and system efficient. Going by the learning that “One Size does not Fit All” the 
spectrum management can be done in a Pyramid mode dividing the allocations in separate layers 
of Exclusive Allocation, Dynamic need-based Allotment and License- Exempt usage to get best 
of both the worlds. This can result in meeting the QOS requirement of Basic services and super- 
efficient usage for value added services including Broadband and emerging innovative 
applications.  
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Layered Approach for Spectrum Allocation 

As per the above structure the spectrum allocation can be divided into 3 distinct layers as 
following; 

1. Exclusive, Dedicated Allocation- this layer makes use of conventional way of spectrum 
allocation which is generally done through auction. This should be used for start-up 
spectrum to an operator for providing QOS based basic services wherein degraded quality 
as well as Interference is not tolerated e.g. 2G and 3G voice services Major part of the 
upfront revenue requirement of Govt. can be met through this chunk, but the optimum 
utilization of spectrum in this method is not ensured. 

2. Dynamic Spectrum Exchange-  This is the main theme of the paper based on the 
principals of Spectrum sharing. Any requirement of additional spectrum beyond start-up 
spectrum by an operator should be met through dynamic allocation from Pooled spectrum 
which should be demand assigned (remember DAMA, Demand-Assigned Multiple 
Access, used in space communications). For this use of Public Switched Spectrum Pool 
(PSSP) could be made on dynamic allocation basis. Generally, a major chunk of popular 
spectrum at ‘sweet spots” in 800, 900, 1800, 2100 MHz band amounting to around 300 
MHz needs to be allocated through this route. Actually, the most efficient allocation and 
usage of radio spectrum for QOS- oriented services can be done through dynamic sharing 
basis by creating a Common Pool of Add-on spectrum, allocated based on need and 
demand for Add-on spectrum by existing operators and charged based on usage without 
any upfront payment. As the operators are made to pay per usage based, they are saved of 
‘Winners Curse” which is countered in Auctions, but eventually the Govt. ends up earning 
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more due to payment linked to usage which becomes multiple time than the dedicated 
allocation. Any additional chunks of spectrum, being vacated fully or partially by public, 
state and defense forces are the ideal candidates for this approach. To start with this concept 
can be tried for about 100Mhz chunk coming out of “Digital Dividend” band in 700 MHz. 

3. License-Exempt Spectrum- This is the top of the pyramid and most efficient way of 
spectrum utilization. It is ideally suited for “Best-Effort” services like Broadband (Wi-Fi). 
Though Govt. does not earn any upfront revenue from this, but the societal returns on its 
wide spread exploitation are immeasurable. In addition to  last- meters broadband access 
powered by FTTX, this can also be used for Data-offload (to spare the dedicated spectrum 
for Voice) and also the In-Building Solutions for Voice through FMC (Fixed Mobile 
Convergence). World over around 450 Mhz. of such spectrum in 2.4,5.1 and 5.7 GHz is 
unlicensed for such applications but in India around 150Mhz in 2.4 and 5.8 GHz band only 
is made available under this and that also with lot of technical restrictions. We also have to 
remember that consistent with what is happening around the world, and also consistent 
with the need of universal provision of all services to the entire populace the thin layer of 
delicensed spectrum will be the norm and the dedicated spectrum allocation will be an 
exception.  

7. Recommendations for Way Forward  
 

 Deploy more and more managed Hot- Spots in rural areas an revenue – share basis by 
using existing infrastructure to provide carrier grade public broadband access. 

 Make more Wi-Fi spectrum unlicensed in 5.1- 5.3 GHZ band  

 Provide VGF (Viability Gap Funding) for rural access network in line with National 
Backbone Network (NOFN) and mobile telephony in NE/ LWE areas. 

 Involve local bodies (GPs, Municipalities) as stakeholders. 

 Facilitate “Make in India” of Wi-Fi access point controllers and other modules  

 Create a social business for “Blue -Collar Job Factory” to train VLE. 

 Let us “Make It happen” together (USOF, PSUs, Industry), PPPPP (People, Panchayat, 
Public, Private Partnership) 

 Govt. should make more spectrum unlicensed in ISM bands as well as in other 
emerging bands for rural broadband access.  

 USO Fund should come out with a scheme to fund the Capex or Opex ( Direct benefit 
to users,guarranted revenue to Operators) for Broadband access infrastructure in rural 
areas. 

 100 Mbps bandwidth at the GP level should be increased to 1 Gbps so that people can 
access the internet at a faster speed and better quality of service. 
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8. Conclusion  

 The availability of a robust and reliable broadband connectivity is most critical for the 
successful implementation of some of the key social sector schemes and programmes in 
rural areas by the Central and State governments on e-governance, education, health, 
employment and financial inclusion. 

 The benefits of the broadband connectivity to the rural population are immense with the 
convergence of voice, data and video. 

 As the time and cost are two critical elements for the implementation, the key question is 
how we can rollout the broadband connectivity to the rural areas in the quickest and most 
cost-effective manner. The government is highly dependent on the speedy implementation 
of broadband connectivity for the success of its ‘marquee’ Digital India programme. The 
concept of “Everything on Tower” solution, pioneered by the author, enables, the creation 
of a public hotspots for use of the telecom service provider to enable them to provide 
much needed broadband access to rural masses as a business case without any perpetual 
subsidy. It is based on the availability of the subsidised internet backhaul as a part of 
NOFN project of government or through PSU telco like BSNL and making use of 
abandoned / discarded telecom towers of MARR legacy or some other existing structure 
of around 10 -15 meters’ height in rural areas.  
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Annex V - Making the Broadband Access Happen in LWE 
Areas of JHARKHAND – a BLUETOWN Use Case 

Keshav Sharma, 
Senior Executive – Global Business Intelligence & Research, 

BLUETOWN. 

The Left Wing Extremism (LWE) affected areas are characterized by poor socio-economic 
indicators. Lack of infrastructure development has been identified as one of the causes for its 
backwardness. Telecom connectivity  (both voice & data) would help in fostering economic 
development of the region and enable security forces to deal effectively with extremism in their 
areas.  

In recent years, mobile connectivity has emerged as one of the transformational phenomena. 
Mobile telephony has transformed access to communication in emerging markets. But rural areas 
have traditionally been no-go for incumbent telecos as far as data connectivity is concerned, due 
to perceived lack of a business case. Today, almost 90% of the country’s population is covered by 
mobile phone signals, yet there are still two third of the population who don’t have access to voice 
and data connectivity. 

Earlier, reaching out to the rural areas presented particular technology and economic challenges. 
Solutions that worked typically well in urban settings – copper, fiber, cable and mobile – were 
unreliable in rural areas or prohibitively expensive. For example, premises near town small towns 
and villages are often too dispersed to make the rollout of fast fixed-line solutions economically 
viable. In these, there are limits on asymmetric digital subscriber line (ADSL) speeds and also, the 
cost per premise for fiber to the node (FTTN) is several thousand dollars. At the same time, rural 
areas are not remote enough to justify satellite technology’s incremental cost per unit of 
performance. So, we came out with our quite efficient and innovative technological solution which 
made the use of unlicensed Wi-Fi Technology 

On August 20, 2014, the Union Cabinet approved the extension of mobile telephonic services to 
2,199 locations affected by Left Wing Extremism (LWE) in the states of Andhra Pradesh, Bihar, 
Chhattisgarh, Jharkhand, Maharashtra, Madhya Pradesh, Odisha, Telangana, Uttar Pradesh and 
West Bengal. The Project was executed by Bharat Sanchar Nigam Limited (BSNL). BSNL has 
already installed towers at these locations giving a network coverage to many villages as well as 
camps of security forces. 

BSNL have created 782 GSM sites in the un-connected areas of the state of Jharkhand. 

The Jharkhand State Government in line with the Digital India Mission is looking to provide Wi-
Fi based broadband services around these 782 GSM sites to the its residents.  

Jharkhand State Government envisioned to expand digital network in rural areas so that the masses 
can get benefit of e-services (government/private). 

After BSNL with support of USOF started deploying towers in the LWE affected states, the 
impacted villages have started to show signs of growth, and BLUETOWN - a Danish Technology 
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start-up substantiated that by deploying Wi-Fi Access Points over these towers. Traditionally 
entering a typical rural area for private telecom operators means not just capex & opex issues but 
the perception of existing hostility in these regions make the organisation vulnerable and think 
twice before they enter these areas. 

BLUETOWN’s initiative to promote an alignment between technology, demand, standards & 
regulations has enhanced efficiency in network reach into zero data access regions. Now people 
living in these regions have access to better education, better and timely medical services all 
because of our efforts as Managed Hotspot Service Provider (MHSP) with BSNL, which 
complimented the Govt. initiatives to bridge the Digital Access deficit. 

BLUETOWN’s LWE Wi-Fi Broadband Access Project in Jharkhand: 

The Government of Jharkhand in line with the Digital India Mission intended to establish Wi-Fi 
hotspots on around 750 GSM sites in LWE areas. Presently BSNL has installed mobile towers at 
those GSM sites. There are 48 timeslots for voice and data both. Effective speed of data is only 
20Kbps. This speed was not sufficient for data communication and cashless transaction. As Govt. 
of Jharkhand is trying to expand digital network in rural areas so that the mass can get benefit of 
e-Governance services. For effective implementation of Digital India scheme, data speed should 
be high. Hence, Govt. of Jharkhand decided to install Wi-Fi hotspots in those areas using existing 
mobile towers. 

The objectives of this project were: 

a. High speed connectivity to citizens 
b. Provisioning of data connectivity to Govt. offices 
c. Penetration of Digital India Programme in LWE areas. 

BSNL is 100% owned by Govt. of India PSU. BSNL is in business of Telecom Connectivity since 
long. BSNL has very good connectivity in rural areas. 

BSNL issued a Work Order in 2016 for setting up, own and operate Wi-Fi Hotspots at public 
places through BSNL POP on Revenue Share basis for East Zone (Zone 3- Bihar and Jharkhand, 
Zone 4-Assam & Zone 6-A&N) and BLUETOWN executed that work efficiently and timely. 

Project was monitored directly by DoIT (Government of Jharkhand) or the agency authorized by 
DoIT. DoIT or its authorized agency will inspect working of Wi-Fi system. 

The Duties & Responsibility of BSNL-BLUETOWN partnership for the project: 

The duties, roles and responsibilities of BSNL-BLUETOWN consortium and the activities 
expected to be carried out in the process are summarized below: 

1. BSNL ensured Internet Bandwidth of 2Mbps bandwidth with Public IP Addresses at 
all the LWE Locations. 

2. BLUETOWN Installed, operated and maintained the equipment required to create 
WiFi hotspots at these LWE sites. 
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3. Uptime SLA: Uptime of 98% is guaranteed, as below: 

I. Avg. annual uptime>= 98% full payment 
II. Avg. annual uptime>=92% and <98%, 4% shall be deducted 

III. Avg. annual uptime<92%, full 10% payment shall be deducted at the end 
of year. 

4. Revenue Sharing: BSNL will share the revenue (received from the Jharkhand State 
Government i.e. Bulk Revenue and any revenue received from Retail Customer 
Recharges i.e. Retail Revenue) as per the Work Order Referred above. 

5. All DoT Guidelines: Regarding Wi-Fi Hotspots and user interfaces and records were 
to be maintained. 

6. BLUETOWN have to provide dashboard for monitoring of the function of Wi-Fi 
system.  

The solution BLUETOWN installed in the project: 

BLUETOWN provided all the Wi-Fi network equipment’s such as antennas, Access Points and 
Controller while utilizing the BSNL towers and Backhaul infrastructure. The special contribution 
of BLUETOWN is an integrated, miniaturized, low-powered and low-cost Wi-Fi Access Point 
Controller powered by solar panel and rechargeable SMF batteries. The power requirement of 
3APs and a Controller being less than 20 Watts only, the system can work up to 30 hrs. Without 
any charging. The AP Controller provides the functionalities of Power control, Charge control, RF 
control, Content server, bandwidth management, quality, security and authentication management 
as well as POE for APs. In its functionality, it is similar to BTS of a cellular network and facilitates 
the creation of a managed Wi-Fi Hot-spot, while utilizing off-the –shelf outdoor APs. 

The innovative solution deployed is summarised, as below: 

BLUETOWN Outdoor Solution – Everything on Tower 

• Access Point Controller (Housed in an IP67 weahter proof outdoor box) 

• 3 weather-proof Sector Antenna assembly located on BSNL existing Tower. This 
includes the following components 

• 120 Degree Sector Antennae’s (3 in Number) 

• Bandpass filters (3 in Number) 

• 2.4 Ghz Access Points (3 in Number) 

• Backplates to support the Antennae assembly (3 in Number) 

• Antennae Mounts 
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• Solar Power system including the following 

• Solar Power Unit with Batteries (Housed in an outdoor IP67 box) 

• Solar Panel 

• Solar Cables & Connectors 

• 4th Access Point with an OMNI/Sector Antennae (as per requirement) to be 
installed at a location upto 1 Kms (like a school, PHC or GP etc.) away from the 
tower 

• Internet backhaul was provided by BSNL  

Salient features of the project: 

1. Range of 0.5 Km radius with 15meter tower height and 0.3 Km radius with 5 meter 
(rooftop) mast was achieved, while restricting the APs power to permissible limits. 
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2. System can sustain for 30 hrs. Without availability of any electricity and can charge itself 
through solar panel beyond that. 

3. All the requirements of Authentication were achieved through pre-paid coupons or OTP 
based authentication through mobile connection. 

 

4. Users experience has been better than 3G Data connection. 

5. Use of miniaturized SMF batteries in the project having 30 hrs capacity without charge. 
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6. Miniaturized, integrated Wi-Fi Access Point Controller powered by solar power which 
were capable of handling: 

 AAA Authentication 
 Bandwidth Management & RF Control 
 Power Control & Battery Management 
 Remote Access for system maintenance 

7. Extremely low voltage (16V) and power consumption(20W) of access point controller and 
outdoor access point. 

8. Use of existing infrastructure of BSNL/BBNL/CSC to reduce the CAPEX. 

General Network Architecture:  

The following network architecture was implemented at the LWE sites most of which are located 
in remote areas. The Wi-Fi infrastructure was installed at existing BSNL towers where Backhaul 
was provided by BSNL, through unlicensed radio channel. 
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Plan BLUETOWN followed for the Project Rollout: 

 

Some Screenshots of Existing Login Portal (User Interface): 
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BLUETOWN – BRINGING SMILES ON THE FIRST TIME INTERNET USERS IN RURAL JHARKHAND 

Success of this project has vindicated our belief that there is a sustainable business case for 
Broadband in Rural parts of the country whereas the incumbent Telco’s are not there yet as they 
are concentrating in the urban areas and it has been showcased that this LWE project, was mainly 
possible because of our innovative solution (Low cost, Low maintenance, Low power and our 
“Managed Service” based business model. 

BLUETOWN vision & mission would enable the people living in rural areas with no data 
connectivity to the world of Internet at an affordable price. Also, with each hotspot being created 
there was one job also, that was created, as a local person would be required to do the 
sales/marketing & basic maintenance of the Wi-Fi hotspot. 

This synergy strategy amongst manufacturers, R&D centres, and service providers for achieving 
efforts for deployments into the remotest parts of the country would eventually lead to a roadmap 
for Grand India Dream. Because data connectivity is a citizen right, they say, not a privilege. 

 

 

****** 
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Annex-VI Author’s topical published Articles 
 



 

111 

 

  



 

112 

 

  



 

113 
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          Satya N. Gupta 
       NGNguru 

        Evangelist & Founder 
“DigiGaon Job Factory” – Converting unemployment into Intrapreneurship by creating Public 
Hotspots and Multi-skilling 
Introduction 
The Central Govt. of India has a great vision and has kick-started many mission mode projects to improve the 
economic activities in the country specially in rural India (Bharat) to increase the productivity and standard of living 
of rural masses as well as to accelerate the Gross Domestic Product (GDP) growth of the country as a whole. It is well 
known fact that 10% increase in Broadband access can add up to 1.4% to the GDP growth of a developing nation. To 
this effect, the Govt. has announced many projects, few of them are interrelated and can cascade into the growth 
of economic activities in rural India with an overall objective of eradicating the poverty through generation of 
employment for the rural youth and to Provide the Urban Amenities in Rural India (PURA), under the ‘RURBAN’ 
mission of Govt. 

This note brings out an implementable social enterprise project to demonstrate as to how we can use the confluence 
(Sangam) of four interrelated projects to convert rural unemployment into entrepreneurship. 

A. Confluence and Inter- relation of Mission- Mode Programs of Prime Minister 

The confluence of the four mission mode program will not only contribute in employability through 
entrepreneurship but will also facilitate in the increase of manufacturing activities which in turn will accelerate the 
Job creation, further. 

 
 

   DIGIG A O N  

JOB FACTORY 

DIGIGAON JOB FACTORY 
FOUNDATION 

CIN- U74999DL2017NPL320117 
Add.: Y-74, Hauz Khas, New Delhi-16 

Contact- Monisha Das, Director 
Cont. No.- +91 8800 7871 90 
md@saamcorpadvisors.com 
msmonishadas@yahoo.com 
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The confluence of the four mission mode program will not only contribute in employability through 
entrepreneurship but will also facilitate in the increase of manufacturing activities which in turn will accelerate the 
Job creation, further. 
B. Vision for the Confluence (Sangam): 

The Four mission mode programs which the Govt. of India has recently kick-started are: 
 
1.The Digital India mission is the dream project of PM aiming at transforming India into digitally empowered 
knowledge economy and bringing as many as 2.5 Lakhs Gram Panchayat under broadband connectivity and 
delivering urban speed in the rural. To take the broadband access into the hands/homes of rural masses, public 
hotspots based on Wi-Fi are being planned through managed service/ system model. 
2. Make in India mission portrays back to the history before Independence where our freedom fighters solely 
concentrated on the materials made in India and discarded the import of foreign goods (Swadeshi Movement). 
Even today, this “Make in India” mission is concentrating in making India a country where goods will be 
produced in India for local consumption and also export of such products. For a rural hot-spot, most of the 
equipments have the potential to be manufactured/sourced in India, and further exporting these as well. 
3. Skill India is concentrating in polishing the talents of India to make it more productive. India is known for 
its talents, from the famous scientists to the famous doctors, from the famous engineers to the famous business 
personalities. Prime Minister has also emphasized this fact as how Indian talents can be used to make India a 
skilled nation and specially increasing their productivity through Multiskilling.  
4. Start/ Stand Up India mission aims at creating entrepreneurs and converting “Job Seekers” into “Job 
Givers”. Whereas one village local entrepreneur (VLE) specially among the literate rural women, will be created 
per village i.e., around 6.5 lakhs and one multi-skilled champion per gram panchayat i.e., around 2.5 lakhs adding 
some more related activities jobs will ultimately contribute to one million Blue Collared Broadband Champions, 
in the country. Some of these can be funded by Gram Panchayat, People representatives (MP/MLAs), CSR and 
financial agencies like Mudra, Bandhan bank under the micro-credit schemes at easier conditions and reduced 
interest rate. In the end, a small part of USO fund, which was specially created for the purpose can also be 
tapped 

C. Scope & Size of the “ DigiGaon Job Factory” 

Out of the total equipment required for converting a village into Hotspot at least 80% can be manufactured/ sourced 
in India today which can be increased to 100% in coming years. The potential of this to generate the employment 
and business is summarized below:  

Projects Statistics- Next 5 Years (1 USD = 65 INR, 1Cr. = 10 Mn, 1 Lakh= 0.1 Mn) 

 Nos. UNIT Capex (INR) Material Cost Labor Cost Work Man-Days  
@ INR 250/day 

Gram Panchayat (GP) 2.5 Lakhs 3.0 Lakhs 2.5 Lakhs 0.5 Lakhs 5 Cr. Man-days 

Villages 4.0 Lakhs 2.0 Lakhs 1.5 Lakhs 0.5 Lakhs 8 Cr. Man-days 

Total 6.5 Lakhs 15,500 Cr. 12,250 Cr. 3,250 Cr. 13 Cr. Man-days 

    

 Capex  Material Cost Indian Manufactured (80%) 

Total for GPs 7,500 Cr. 6,250 Cr. 5,000 Cr. 

Total for Villages 8,000 Cr. 6,000 Cr. 4,800 Cr. 

Total (INR) 15,500 Cr. 12,250 Cr. 9,800 Cr. 
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In summary, the confluence of these four mission mode programs can immensely contribute to the economy of rural 
India, empower the rural women, alleviate poverty and generate livelihood for rural masses, speedily. 

E. Next Step- “Mission”- Establishment of a Social Enterprise at national level consisting of like-minded social 
entrepreneurs supported by the related agencies of Central, State Govt., PSUs, Corporates, Skill Development 
agencies and rural development NGOs with a single point mission to enable “Delivery of Urban Broadband speeds 
in Rural” in a cost effective, timely and sustainable manner and creating at least “One Job per Gaon”. 

“DigiGaon Job Factory” - “Making-it-Happen” together- An NGNguru Social  PPPPP Initiative inspired by 
Prof. Yunus’s  “Grameen”, Dr. Kalam’s “PURA” Vision, “RURBAN” ,  “Cyber Gram Yojna” and “Digi Gaon” Mission of 
Govt. of India. 
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VNO Regime – Can It Be a Game Changer (for 
Rural Broadband)? February 2017 

Virtual Network Operators (VNOs) have evolved globally 
to create flexible, technology-neutral innovative services 
and applications providing value addition and 
differentiation using the basic and bearer services provided 
by traditional telcos. 

In June, 2016, the Telecom Department released licencing 
guidelines for VNOs. This opened the doors for a new class 
of innovative telecom players in the country, which are 
expected to be lightly regulated and expand the market 
beyond the capacities of conventional telcos. In addition to 
other objectives, VNO regime can help spread the Internet 
better to areas where main operators are generally not 
interested, i.e., it could help extending Digital India to 
villages and small towns by making use of existing 
Infrastructure of the network operators. 

A VNO works like a managed services provider and a value-adding reseller (VAR) of main telcos. 
VNOs do not own core network infrastructure; however, they provide services by acquiring the 
required capacity from licenced telecom carriers (NSOs). VNOs usually lease 
bandwidth/infrastructure at agreed wholesale rates from different telecom providers and offer 
services directly to end users, under their own brand and after some value addition.  

Business Model of VNOs in India – A Great Opportunity for Rural Market 

The main feature of VNO business model is making use of spare infrastructure of telcos and 
infrastructure sharing. When the new players are allowed to exploit the infrastructure available 
with NSOs, it can address some of the major gap faced by rural market and provide opportunity 
for niche players:  

 Un-met demand for broadband connectivity.  
 VNOs are well positioned to grow within this market. 
 Low Capex by utilizing the existing infrastructure of NSOs 
 Focused on customer service and value addition as differentiators  
 Flexibility in charging plans for customers 

Why Rural India Requires VNOs or "Is It Too Late"? 

 In India, most of the access service licensees are integrated TSPs providing access, long 
distance, and Internet/broadband services. They provide services either by using their own 
infrastructure or by sharing/leasing infrastructure of other TSPs. 

 Despite the presence of so many TSPs, there is still a wide digital divide between urban and 
rural India. 

Satya N Gupta, Secretary 
General, NGN Forum 
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 Though urban tele-density has reached about 149 percent, the rural tele-density is lagging at 
around 47 percent only. Also against a target of achieving 160 million broadband connections 
by 2014, only 150 million have been achieved by June, 2016 and that too with the broadband 
speed (download) of 512 kbps. Also in rural India, broadband connectivity is not worth the 
mention. 

 VNOs can help achieve the targets defined in NTP-2012 for 100 percent rural tele-density by 
the year 2020. 

Regulatory Hurdles – Show Stoppers? 

As a reality check, around 70 applications were received from many small start-up companies and 
LOIs were issued to majority of them, but after that there has been a hold due to some regulatory 
hurdles, and some enabling changes are required to facilitate the same, which already seems to be 
active work in progress in Govt.. 

Issues in VNO Guidelines and Way Forward to Kick-Start Implementation  

 Time taken to issue licences is too long – not a single licence issued in 6 months after the 
announcement of the policy.  

 Eligibility for LLPs (Limited Liability Partnerships) also at par with companies.  
 FDI under automatic route should be made 100 percent as is for IP-1 and OSPs.  
 Annual licence fee on AGR – 8 percent for VNOs – needs to be removed or passed through 

to avoid double levy on the customers. 
 Single NSO parenting condition, in case of Access VNOs should be removed, allowing tie up 

with multiple NSOs. 
 Ambiguity in guidelines for VNEs (Virtual Network Enablers) needs to be removed. 
 Mandating retail-minus principle for wholesale pricing for VNOs by NSOs. 
 Delicense VNOs – Need for light-handed regulations to bring them under registration regime 

(as for OSP). 

In case, the government can facilitate the entry of smaller, niche, and innovative players by 
removing the unintended myopic hurdles, it can be a real game changer even if late, as they say, 
"It is better late than never." 
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Annex VII - CEO Magazine interview of the Author- 
CMD Bluetown, India 

 

1. Pls tell us in brief about the company, mentioning Solution/ Product Offerings / Business 

BLUETOWN (India) Private Limited, a subsidiary of Danish technology innovation company has 
pioneered a low cost, low power, low maintenance Wi-Fi access solution tailor-made for Rural & 
Remote areas of developing nations like India & Africa. 

BlueTown has developed an end-to-end communication platform, specially designed for the needs 
and conditions in rural area of the world. The solution provides ‘out-of-the-box’ access to the 
Internet, via a low-cost mobile phone without the need of a SIM card, or any other device. The 
solution is based on cost efficient standard technology with low maintenance, which is easy and 
fast to deploy, and includes own power supply based on solar power and rechargeable batteries. 

2. When the company was formed?  

BLUETOWN (India) was incorporated in end-January 2016 and became operational from April, 
2016. 

 2.1 How did you/ the company generate this idea to set up this organization?  

In India, we were mainly inspired with Prime Minister’s Digital India mission and also the fact 
that more than half of the world’s population lives in areas without even the most basic forms of 
connectivity. BLUETOWN has developed an affordable and sustainable way of connecting the 
unconnected and poised to solve this critical missing link. 

  2.2 How does the company build a successful customer base? 

BLUETOWN (India) have partnered up with BSNL, a Govt. telco  in India to build, operate & 
maintain Wi-Fi hotspots in Eastern parts of the country (specifically in the states of 
Bihar/Jharkhand, Assam and Andaman & Nicobar Islands). Through this partnership we will 
access the rural masses of the states in Eastern & North East India. We are also working towards 
tying up with various other Government/Private operators 
 
3.  Offices (Head Office/ branches/ delivery centres) 
Head Office:- Copenhagen, Denmark 
Offices in Tanzania, Ghana, India, Silicon Valley, Peru, and Dubai 
India Office – BlueTown (India) Pvt. Ltd. 217, DBS Business Centre, 1st Floor, World Trade 
Tower, Barakhamba Avenue, New Delhi- 11 00 01 

3.1 How did you decide on the location for your business? 

Since more than 70% of Eastern India’s population, live in rural areas without the availability of 
reliable connectivity, there was a pressing need to enable the availability of communication in 
these areas. Also, BSNL invited us to participate in the EOI (Tender) for Eastern India where they 
were not getting any partners, to work as “Managed Hotspot Service Provider”. 
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4. Clientele (total number and a name of few if possible) 

BSNL is our main partner & client. In addition, we have tied up with TCIL also to work with them 
on opportunities with Wi-Fi included; also we have a tie up with ESSCI (Electronic Sector Skill 
Council of India) for training of our VLE’s (Village Level Entrepreneurs). 
Also, we have entered into MoU with CSC (Common Service Centre) Organization of Govt. 
 
5. Can you pls tell us about Differentiating Factors and Revenue Model? 
BlueTown works on a Revenue Share ( Opex) Model with BSNL which in turn is very innovative 
as we are working as “Managed Service Provider” bringing in the CAPEX to be invested for our 
Digital India project and the recovery of the CAPEX is through Revenue share agreement with 
BSNL. 
We believe that there is a sustainable business case in Rural parts of the country whereas the 
incumbent Telco’s are not there yet as they are concentrating in the urban areas. So effectively the 
rural areas are un-explored market and almost 70% of the population in India stays in rural parts 
of the country. Our differentiating factors are our innovative solution (Low cost, Low maintenance, 
Low power) and our “Managed Service” based revenue model. 
 
6. What are the most effective marketing initiatives or programs you have used to promote your 
business?  
 
To start with, we were more of silent on the marketing initiatives as we first want to deliver and 
demonstrate to the world that there is a huge business potential in the rural areas as well, and there 
is profit to be made in addition to solve a social problem. Now we have started using various 
marketing initiatives as per our Business Convas and has built up a specialized commercial team 
to drive it. 
 
7. If possible, name competitors of the company.  
No competition as nobody is working in the rural areas of Eastern part of the country. Actually, 
our model is based on “Blue Ocean” strategy.  
 
8. How many employees are working here? What kind of culture exists in the company? 
Globally we are a team of 60 people and in India there are 10 team members. The structure is 
pretty much lean & flat. Most of the work is being executed through outsourcing. We also make 
use of “Interns” who bring in lot of energy & new ideas at very affordable cost & liability. 

9. Pls share us something about Investors and Investment: Where did your organization’s 
funding/capital come from and how did you go about getting it? How did you obtain investors 
for your venture? 

Mainly we started with the promoters’ bootstrapping investments as seed capital, who have passion 
for rural market & very rich experience in running such social business. Some VC’s have also 
started contributing at a small scale.  The social angel with rural focus and employment generation 
potential of the project has started attracting PEs’ also to have a look on the opportunity. 
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10. What are the major milestones for the company since founding? Does the company have 
any new projects coming up (or have you just completed a big project ~ reached a milestone, 
etc.)? 
 
The major milestones in India are as mentioned below: 

 Three Proof of Concepts conducted at rural sites in the state of Rajasthan conducted 
successfully with BSNL & BBNL 

 Participated & Awarded the big BSNL tender for Eastern India. 
 Signed an MOU with TCIL (Telecom Consultants of India Limited) for participating in 

various EOI’s/Tenders for Wi-Fi connectivity 
 Signed an MOU with ESSCI (Electronic Sector Skill Council of India) to train the VLE to 

run the Wi-Fi hotspot and thereby giving a job also to the VLE at the Wi-Fi hotspot 
deployed by BLUETOWN 

 Signed an MOU with CSC e-governance services limited to engage the existing CSC 
(community service center) person in selling the Wi-Fi talk time and maintaining the Wi-
Fi hotspot thereby increasing the monthly income of the CSC person. 

 
11. What is the business problem it hopes to solve with its solutions and offerings?  
 
BLUETOWN vision & mission would enable the people living in rural areas with no data 
connectivity connect to the world of Internet at an affordable price. Also with each hotspot being 
created there will be one job also that will be created as a local person would be required to do the 
sales/marketing & basic maintenance of the Wi-Fi hotspot. 
 
12. Pls tell us about Road Map and Future Plans of your organizations.  
 
We intend to connect about 1,000 villages in India in the current FY( Sept.2017) and another 5,000 
villages each in the next 2 years, thereby connecting about 11,000 villages in the next three years 
and creating equal number of jobs. 
 
Globally we intend to have about 100+ million subscribers over the coming 5 years in close 
partnership with local telecommunication service providers and governments. 
 
13. Awards & Recognitions in India 
 

i) Aegis Graham Bell Awards for rural broadband access innovation 2015. 
ii) Recognized at 1st SCTE India 2016 award for excellence in innovation.  

14. Key Executive (Founder/CEO etc) and a brief background on the person 

i) PETER IB, CEO 
Former CEO NOKIA Denmark. 18+ years of experience in business strategy creation 
and execution, project- and program management, team leadership and change 
management programs. Significant international experience. 

ii) BRIAN BISGAARD, Executive Group Director 
Investor, IT entrepreneur, co-founder and shareholder in BLUETOWN. 25+ years of experience 
within IT with emphasis on solution-orientated sales, marketing and business development. 
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iii) SATYA N GUPTA, Country Managing Director 
An International expert in NGN technologies, Regulation, Interconnection and Broadband policy 
with 35 years’ experience in all aspects of Telecom, Satya N. Gupta is triple master in Electronics 
Technology, ICT Management and Telecom Regulation and Policy. After 25 years with Govt. & 
10 years with telecom Industry, left his coveted position in Corporate to lead this ambitious venture 
in India to contribute to society by “Making it Happen”. 
 

15. How was the market last year? Where did the company stand?  

For BLUETWON the last year was more about the proving the concept and technology in the 
Indian environment and it worked well for us. Also as mentioned earlier we won the tender from 
BSNL for deploying Wi-Fi hotspots on behalf of BSNL, where we have opportunity to connect 
the masses in about 25,000 villagers. We are also having serious look at the new guidelines of 
Govt. regarding VNO (Virtual Network Operators).    

16. Say something about the unique service/ product of your company?  

THE BLUETOWN BASE STATION OFFERS MORE THAN Wi-Fi:- The base station is 
designed to operate under harsh environmental conditions. It delivers high quality Wi-Fi with a 
range of up to one kilometer and a minimum of maintenance. The entire system is 100% solar-
powered and comes with rechargeable batteries for 24/7 performance. People can also charge their 
mobile devices at a specially designed charging station. Extra features like streetlight and webcam 
can easily be added. In addition, it has the facility for the storage & caching of local content also. 

Our solution works on the “5L” principle of  

i.Low Cost (works on Free Band of 2.4 Ghz; no expensive spectrum required; also the cost is 
around 3.0 Lacs per hotspot) 

ii.Low Power (requirement of only 20 Watts) 

iii.Low Maintenance (can be maintained from remote and all the equipment can be placed  
outdoors no air-conditioning required). 

iv.Local Control- AP Controller for each Hotspot. 

v.Local Cloud- Content Server in the Controller box. 

Our complete solution has been put in a box which can be installed on the existing tower itself 
without need for any shelter, air conditioning, etc. 

17. Has this organization been playing a major role for betterment of the society? 

Research shows that access to reliable communication, providing easy access to medical care, 
education, and commercial activities, is a self-enforcing enabler for the creation of wealth and an 
overall higher standard of living. Yet, more than half of the world’s population lives in areas 
without even the most basic forms of modern connectivity. 
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Therefore, by providing accessibility to affordable and sustainable form of communication, 
BLUETOWN is making an effort to enable, the people living in rural sector to become self-reliant 
and creating their wealth and improving the standard of living. 
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Annex VIII- 360° View of game-changing potential of 
the suggested solution   

 

Connecting India via an army of entrepreneurs 

An initiative by MarcaTel India and Danish tech giant Bluetown that aims to be 
the game-changer to bridge India’s last mile digital divide 

Competitiveness in today’s business environment isn’t merely about cutting costs and raising 
revenues. Positive externalities are critical to survival and growth. The key to any successful 
modern-day enterprise, therefore, lies in its ability to leverage new technologies and generate a 
social impact. 

One organisation that seems to have grasped that perspective right at the outset is MarcaTel India, 
which is a division of LaMarca Knowledge and Services Pvt. Ltd. – the latest initiative from the 
LaMarca Group of Companies. 

In May this year, MarcaTel announced a major partnership with Denmark-based technology giant 
Bluetown for a project that seeks to revolutionise Internet connectivity in rural India. Under the 
project, MarcaTel will be using technology provided by Bluetown to set up localised public WiFi 
hotspots in villages across India. 

The core aim of the project is to bridge the digital divide in the country by ensuring that more and 
more people log on to the World Wide Web, without data costs burning a hole in their pockets. 

Once connected, a user can enjoy a constant speed of 1MBPS. What that means is that while a 
consumer can select a data plan as per his or her requirement, there would be no additional charge 
or reduction in data transfer speed at any point of time. Once the pack is exhausted, the consumer 
can simply recharge and continue to access data at a constant speed. 

Moreover, keeping in mind the ongoing data pricing war among telecom providers in the country, 
MarcaTel is not only looking to offer competitive tariff plans but is also maintaining pricing 
constant for users across the country. 
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While smart pricing and constant data speed form the bedrock of MarcaTel’s offering, the 
key differentiators of its services will likely be its alignment with Government of India’s Digital 
India campaign and its unique distribution model. Keeping in tune with the vision of the Digital 
India campaign, MarcaTel says that it will be providing targeted information and knowledge 
pertaining to various government welfare schemes that are meant to benefit its consumers. 

“MarcaTel is very much within the ambit of the Digital India initiative. It is aimed at providing 
last mile connectivity at the rural level. Once the network is established, one of the initiatives that 
we intend to undertake is to extensively promote both state and central government schemes that 
benefit the common man,” says Narayanan Rajagopalan, President of LaMarca Group of 
Companies. 

The company will be executing this vision through a unique distribution 
model that relies on a network of franchisees that it is terming as Micro 
Commerce Entrepreneurs (MCEs). 

“A Micro Commerce Entrepreneur is the Wi-Fi tower owner who will 
hold the monopoly for a tower in the local area and would generate 
revenue by selling recharge coupons. MarcaTel will choose MCEs 
through local advertising and word of mouth connections,” says 
Rajagopalan. 

While MCEs will have to make an initial, one-time investment of Rs. 
600,000 for the installation of the Wi-Fi tower, MarcaTel will be 
providing them with technical know-how and skill enhancement 
training from a business perspective. The company says that it is aiming 
to achieve complete rollout of its services by March 2018. However, 
getting to that stage will be step-by-step process. In the first phase, 
MarcaTel will focus on setting up its network and services in the 
southern Indian states of Karnataka, Andhra Pradesh and Tamil Nadu. 
That will be followed by infrastructure development in Uttar Pradesh, 
Madhya Pradesh and West Bengal and only then will it seek to achieve 
pan-India rollout.   

Mr. Narayanan Rajagopalan, 

President of LaMarca Group of 
Companies 
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Annex IX - Words of Wisdom by Father of Managed 
Services in India   
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Annex X – AKGEC Journal Article by CGM-BSNL, 
Jharkhand 
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Capturing some momentous glimpses 

 
Launch of Partnership between Marcatel & BLUETOWN for spreading the use of   Wi-Fi based solution to the hinterland 

 

 
Minister of Communications & IT, Govt. of India, Launching 1st Wi-Fi hotspot in Rural Jharkhand, powered by BLUETOWN 

innovative solution 
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Minister of Communications and IT, Govt. of India releasing Author’s first book on NGN under SatyaSpeak Series 

 

 
Author with his team of ACTO (Association of Compititive Telecom Operators), which he founded (2012)  
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Author being faliciteted by Excecutives of ICAI at New Delhi 

 

 
Author with  Mr. Kapil Sibal, Cabinet Minister of Communicatios and IT, alongwith other industry stalwards at  

ASSOCHAM, New Delhi 
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Author with Assocham President, Mrs. Piramal, SG Mr. Rawat and Committee Chair Ms. Juhi Chawala 

 

 
Author being facilitated by His Excellency Dr. Hamadon Toure, Secretary General, International Telecom Union (ITU), Geneva 
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BLUETOWN Management Team - Daring to Walk the Talk by Innovating 
Business Model 

  
Brian Bissgard 

Executive Group Director 
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COO 
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Nick Pallesen 
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Mogens Birk-Elkjaer 
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Author presenting the work to Padma Shri Dr. BVR Mohan Reddy, Chairman NASSCOM &   Mr. R. Chandershekhar, President 

NASSCOM 

 

 
Sanchar Ratan Shri M K Seth, CGM BSNL Assam accompanied by Mr. R R Yadava, ITS with Author and  Team BLUETOWN 
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Prof. Sures, KL University & IPV6 Forum Malaysia and Mr. Rahul, Mentor GOIP with Author and BLUETOWN Team-  

Making it Happen in India 
 
 
 
 

 
Author Presenting SatyaSpeak to Her Excellency Neelie Kross, Vice Chairman European Union  
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Minister of State, PMO Govt. of India Dr. Jitender Singh releasing BLUETOWN Broadband Diary containing ‟Extra Mile- Walking the 

Talk on Rural Broadband Business”- New Delhi, 9th Feb, 2017 
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