broadband for rural india

This paper discusses the key issues involved with broadband enabling rural India. The paper has been structured as follows:

· Need for broadband and its role in addressing rural developmental concerns

· Review of international initiatives to provide universal services in broadband

· Indian experience in providing rural connectivity and the business model

Need for Broadband

1.1 The Indian rural population is expected to change over the next two decades as shown in exhibit below.

Exhibit 1.1: Indian Rural Population – 2001-2020

	Population Statistics
	1991
	2001
	2011 (Estimated)
	2021 (Estimated)

	All India (Mn)
	846
	1027
	1175
	1331

	15-59 population- All India (Mn)
	NA
	604
	747
	882

	Rural population (India) 
	75%
	72%
	NA
	60%

	Agricultural employment
	67%
	58%
	NA
	45%

	Rural unemployment
	5.6%

(93-94)
	7.2%

(99-00)
	NA
	NA


   Source: Planning Commission, Center for Policy Research, Institute for Economic Growth

1.2 By the year 2020-2021, the total employable population (15-59 age group) will rise by 280 million. Of this the rural portion would amount to 168 million. Assuming that the labour force participation rate in villages continues at the current levels, the net new employable population in rural India will be 102 million.

1.3 Of the projected addition to the population of around 330 million by 2020 over 2001, the increase in rural population will amount to 240 million. Of the total rural originated population, 120 million will migrate to urban centers during this period. Regardless, the bulk of this 240 million people will undergo schooling, gain skills, receive health services and enter into employment primarily in the villages. 

1.4 The ability of agriculture to provide employment opportunity has been reducing over time and is expected to reach as low as 40% of the total labour workforce by 2020 (refer exhibit below). 

Exhibit 1.2: Dependence on traditional agriculture for work 

	Year
	Cultivation
	Agricultural labour
	Total

(Cultivation + Labour)

	Proportion to main workers (%)

	1978
	42.9%
	26.9%
	69.8%

	1981
	41.5%
	25.1%
	66.6%

	1991
	38.4%
	26.4%
	64.8%

	Proportion to main & marginal workers (%)

	1991
	39.7%
	27.4%
	67.1%

	2001
	31.7%
	26.7%
	58.4%

	2021
	NA
	NA
	~40%



Source: Vision 2020, Planning Commission

1.5 The report of special group on targeting 10 million employment opportunities a year in Tenth Plan, Planning Commission (2002) also indicates a sequential year on year drop of between 0.12% per annum to 0.34% per annum in employment growth rates in the agricultural sector. The absolute number of people employed in agriculture also appears to have dropped in some states as well. All these raises three key concerns:

· There will be a huge net addition to the employable population (15-59 age group) in the next two decades, especially in the rural areas (approx. 5-6 million new jobs per annum).

· The traditional agriculture sector will be unable to provide additional jobs

· In addition the migrant labour to the cities will be adding another 20 million employables  or 25 million, who will enter the job market (i.e. 2 to 2.5 million per annum)

1.6 Even to maintain current employment levels in rural India, so that the 7.5 million rural employables entering the job market each year may be able to obtain a job outside the traditional agricultural sector, there is a need to create more rural non-farm jobs . This would require:

· Creation of non-farm jobs in commercial agriculture, rural industry, food processing forestry etc.

· Vocational training and skill building so that people are employable in these sectors  

· Creation of appropriate skill sets in rural population, that will enable them to migrate to urban areas where they can obtain value-adding employment

1.7 In this regard, it is instructive to note the following in terms of primary and middle school education levels and vocational skill levels among rural employed. 

Exhibit 1.3: Worker composition in the 15 years+ age group

	
	Up to primary enrolled
	Up to the middle and higher enrolled
	Possession of vocational skills
	Illiterate
	Share in total workforce

	Rural male
	27.3%
	33.1%
	10.1%
	39.6%
	49.7%

	Rural female
	15.5%
	10.5%
	6.3%
	74%
	25.8%


1.8 As envisaged in Vision 2020, the larger need to shift rural employment from traditional to alternate and agri-based employment such as commercial agriculture (such as horticulture, floriculture, diary, livestock etc.), food processing and forestry (including commercial forestry) will require significant amount of training, skilling and support for traditional farmers to take up such new opportunities.

1.9 The entire agriculture industry may also need to see significant liberalisation with greater degree of micro financing, extensive corporate-farmer commerce, intra-rural and rural-urban commercial trade to enable these industries to grow.

1.10 Given the lack of infrastructure and funds/ budgets to set up the additional education/ training/ agricultural extensions etc, there is a need for  innovative solutions including  alternate media/ communication channels that can enable  a range of interactions and interfaces including:

· Education and information

· Vocational training and skills development

· Agricultural extension support especially in propagation of commercial agriculture

· Micro-financing & technology transfer and entrepreneurship enhancement

· E-commerce and trade along the agriculture supply chain, leading to organised aggregation of supply and demand

· Improvement in quality of life indices in the rural areas to reduce the pressure to migrate, including improvements in health services, governance etc.

1.11 In this regard, Broadband can provide the most comprehensive set of capabilities to address all these needs at a rural level.

International Initiatives for Universal Provisioning of broadband services

1.12 Given the potential benefits of broadband to the underserved population segments including reduction of   the digital divide, many countries have made specific and proactive policies for ensuring universal provisioning of broadband-based services. The exhibit below illustrates the extent to which many of the countries have even moved to support through direct financial support to ensure such provisioning.

Exhibit 1.4: Country initiatives for universal provisioning
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1.13 Various other countries such as Malaysia (USO policy), UK (USO policy) and US (Interconnect mandated for CLECs) etc. also have policies focused towards ensuring that universal broadband access is available and to bridge the digital divide between the uneconomic rural markets and profitable urban centres.

Review of Existing Rural Initiatives in India

1.14 As part of the study, a quick review of some of the rural data connectivity initiatives by Government, corporates and NGOs in India has been carried out. This is based primarily on secondary research and discussions with the promoters of these initiatives.

1.15 The initiatives studied include:

· Aksh Broadband

· ITC e-Choupal

· N-Logue

· Akshaya (Tulip)

· CIC (NIC / Department of IT)

Aksh Broadband

1.16 Aksh broadband consists of a fiber based broadband network solution  connecting 200 village kiosks in the district of Jaipur in Rajasthan.  The exhibit below gives an overview of the technology solution adopted.

Exhibit 1.5: Aksh Network
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1.17  This is the only “true” broadband network operating in the rural areas, providing 2 to 6 Mbps connectivity services scalable upto 10 Mbps. The key applications/ services provided include:

· Cable TV at homes

· Telephone services/ Web conference/ STD booths – at home and at kiosk

· E-services – horoscope, photoshop, games, internet access, movie projection etc.

· Computer education (limited implementation as on date)

· Agro-inputs commerce (under discussions)

· E-governance including land records querying and transaction initiation

1.18 The primary revenue earner for the network is the cable TV services. With household penetration of TVs estimated at over 25% (with 25 million TVs) in the rural segment, this is likely to be a fairly strong and stable revenue earner in most of the larger villages. However the penetration of cable TV services in this district, that is the state capital, may not be replicable entirely in the more remote /smaller rural markets.

1.19 New initiatives such as education and e-commerce for sale of agricultural inputs to farmers are being planned or have been implemented in a very limited way. Although there is potential for higher education, especially ICT oriented education, given the high level of educated unemployed youth, it is yet to become a significant revenue generator for Aksh.

1.20 Although the network is planned to support 400 village kiosks, less than 120 kiosks are currently operational and about 30 to 40 kiosks have been shutdown for various administrative/ business problems.

1.21 Most of the kiosks are currently unviable with revenues ranging from Rs 4000 per kiosk per month to Rs 10,000 per kiosk per month. Compared to the capital cost of over Rs 200 million (USD 4.3 Million) and the operating costs in excess of Rs 2.1 million (USD 45650) per month, the business is not viable in its current form.

1.22 However it appears that Aksh’s cost structures could be significantly reduced and the same network today could cost less than 50% of the original investments. With improvements to the revenue model and services, it could be made self-sustainable, at least in higher income villages that are close to cities / large towns.

1.23 Currently, most of Aksh’s kiosks are manned by company employees. The change in revenue model will need to be supported by a shift to a franchisee model, which will improve revenue generation and resolve administration issues. 

ITC e-Choupal

1.24 The ITC e-Choupal network (largely operating in the states of Madhya Pradesh and Andhra Pradesh) is essentially an e-commerce network and involves very different business, revenue, services and technology models. The ITC network is the largest network of kiosks in the country with over 2100 kiosks in operation. Technologically the network is designed for low bandwidth web connectivity and operates an extranet for the purpose of direct procurement from villages by the ITC group for specific commercial crops. While 60% of the village kiosks are connected using 512 kbps Ku band V-sat connection, the balance 40% are on the POTS based dial-up connection (1-6kbps operating speeds).

1.25 The primary service provided by these kiosks is in terms of information on product prices and direct procurement. The kiosks are tied into agro-processing and logistics / supply chain network operated by ITC. To that extent the location of the kiosk is not based on a district or state based coverage but on crops and available tradable surplus.

1.26 e-Choupal is currently experimenting with two-way commerce and is having discussions with potential alliance partners for providing a range of agro and non-agro products for sales to the rural markets. The same logistics and supply chain manages both lines of business (i.e. procurement & sales) with the kiosk operator being the point person in the village. 

1.27 As of today, the network does not have a real revenue model for the e-procurement activity. The benefits are essentially on account of the savings made by the parent organisation through the disintermediation of the info-mediaries in the traditional procurement channels. Since ITC owns all parts of the infrastructure and supports 100% of the network operating costs, it looks at the return on investments in the form of savings in material costs, improved infrastructure, quality of products, and procurement costs. ITC estimates that the total cost savings through the e-Choupals is around 2-3% of the total costs of material at their end with a further 2-3% savings being passed on to the farmer through better purchase prices.

1.28 On the e-sales portal, the bulk of the commissions earned do not currently accrue to ITC, with the wholesaler and distribution commissions being earned by the supply chain members. However, to the extent that the revenues provide income to the kiosk operator/ distributor, ITC looks at it as a source of revenue to the total network and therefore can reduce the burden of funding the network operations as well as enhance the attractiveness to Sanchalaks (kiosk operators) and the Sanyojaks (distributors/aggregators). 

1.29 Although ITC is evaluating optional services, currently they are not providing any services such as education, e-health, e-governance, telecommunication/ VoIP services, micro credit/ micro financing or agricultural extension through videoconferencing/ radio/ etc. Due to the low bandwidth availability in many of their kiosks, there will be a technological problem in providing such services in the future on an as-is basis.

1.30 Thus, although ITC e-Choupal is the only viable/ self-sustaining business model that is currently operational, the current technology and service mix does not permit provision of many of the societal/developmental services.

1.31 Organisationally, the service is a 2-tier agent model, with all infrastructure investments being made by the company (ITC) and full ownership, being vested with the ITC group. However, since agents / dealers are handling the kiosks and supply chain operations on “share of earnings” principle, there is a strong motivation for them to build the business and increase usage of the kiosk services in and around the villages in their catchment area.

n-Logue
1.32 The n-Logue operation is based on a leased fiber backbone and kiosks with wireless-based last mile solution. Unlike others, the n-Logue kiosks do not form part of a single network but are part of multiple regional networks operating in Tamil Nadu, Andhra Pradesh, Maharashtra, Madhya Pradesh etc. The largest network of kiosks has about 200 operational kiosks. It is estimated that they have set up around 800 kiosks, with 500-600 kiosks understood to be currently operational.

1.33 n-Logue has leased bandwidth from a state level / regional level telecom player. At large towns / cities along the backbone, CorDECT wireless base stations (with bandwidth of 2 Mbps each) have been set up. Each of this wireless base stations is used to connect 10-15 village kiosks within a 20-30 km radius. Each kiosk has a 70 kbps dedicated bandwidth (equally split between upstream and downstream) per connection, although a kiosk could purchase multiple connections.

Exhibit 1.6: n-Logue Network
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1.34 The kiosks are owned and operated by franchisee operators, while n-Logue operates the network and charges a connection fee per month from the franchisee. The range of services that are provided by n-Logue include:

· Internet access with local language content

· Videophony / Voice Telephony

· Video – e-governance

· Medicine and tele-veterinary services

· Agricultural – extension advisory services

· Data entry and data communication services etc.

· Educational services

1.35 To provide these, n-Logue has a number of strategic alliances in place. In Tamil Nadu, for instance, the alliances include
:

· Local language software: Chennai Kaviggal 

· Local language content: Webduniya.com

· Mandi rates (local market prices): Local Government bodies and webduniya.com

· Contest-based advertising: C2W, Hungama.com

· School education augmentation: NIIT Netvarsity , PacSoft

· Agri-services: TAFE, Mahindra Shublabh & National Institute of Agricultural

· Extension Management (Manage), Industry and Agriculture, India Agriline (EID Parry)

· Animal husbandry: Tamil Nadu Veterinary and Animal Science University

· Financial services: HDFC Bank, Western Union, ICICI Bank, Royal Sundaram, Bajaj Allianz

· Sales of financial products: HDFC Bank

· E-governance applications: Drishtee

1.36 Given the bandwidth limitations of n-Logue’s technology model, it does not appear feasible to provide full screen video display capability and this could limit its ability to provide realistic e-education (with full screen video) and entertainment services. Also given the low bandwidth per connection, it is unlikely that the technology solution currently in use can provide services outside the kiosk (such as in-home, telephony connectivity services or in-home entertainment services

1.37 The focus of the network is currently on communication and data connectivity based revenues. Hence this service is not very strong in terms of its revenue model. However it has one of the lowest cost models among the set of business models studied (. Rs 10000 to 12000 per month breakeven revenue).

1.38 The addition of village commerce and e-governance (non-video) services would considerably strengthen its revenue model and may enable additional investments to increase bandwidth availability to the kiosks. This could help in enabling improved education, entertainment and other high bandwidth services.

Akshaya (Tulip)

1.39 The Akshaya initiative is a multi-phased initiative undertaken by the Government of Kerala through KSITM in the district of Mallappuram. The project covers 560 villages/ locations spread over a 3600 sq. km area. The initiative started with a vision to ensure that every family (urban and rural) in the district should have at least one member who is computer literate. With this purpose the Government set up a number of computer training centers (CTCs) with both capital funding (part and full funding) and revenue guarantee to enable such kiosks/ training centers to be set up in each and every village in the district. In the next phase, they hired the services of a solution provider to setup and operate a connectivity solution, interlinking all the CTCs and providing select e-governance services at low bandwidth through the kiosks to the general population. The contract for provisioning and servicing is for a period of three years on a combination of fixed fee and monthly tariff plan that can be extended on mutually acceptable terms. It does not however specify whether the network would be subsequently taken over by a Government agency or not.

1.40 The terms of the tender allowed the parties to choose their technologies, and provide a combination of one time fixed fee and monthly per CTC connectivity fees over the three year period. Tulip was selected from among the competitors to provide the connectivity service, on a competitive bidding basis.

1.41 The service has to be structured in such a manner so as to be able to enhance the bandwidth, beginning from an initial minimum of 16 Kbps, to be scaled up to 4 Mbps per Akshaya center (CTC). 

1.42 Franchisee/ investors who pay Tulip for connectivity services are running the Akshaya centres. The program also provides for the computer training center owner, i.e. the operator, to invest in base transmission stations, that can provide connectivity to multiple kiosks and sharing revenues with Tulip for the networking component of services.

1.43 Key services proposed to be provided currently by Tulip on the Akshaya network in phase one of their rollout of services include:

· Voice telephony enablement

· Streaming video – e-learning programs

· Internet access

· E-governance

1.44 While detailed cost structure and revenue models were not provided, it has been stated by Tulip that their operations would be viable.

1.45 It is understand that Tulip has nearly completed the first phase of its connectivity program and is currently providing, NOC, Super PoP-PoP connectivity and 16kbps connectivity at the CTC. They now plan to move to the next stage of consolidation and rollout of services.

1.46 In the next, TULIP may additionally provide connectivity to all Government organisations, schools, colleges and NGO initiatives and provide them with all forms of communications, education and information transmission.

1.47 A few key points to be noted here are:

· Separation of the program owner, kiosk owner/ operator and the network operator. Kerala State IT Mission as the program owner has shouldered the burden of initial training and program management and also the responsibility for all legal approvals/ spectrum availability etc. The CTCs (which are also part funded by local entrepreneurs) are either owner-operated or manager/ agent operated. In Akshaya, the network is currently owned and operated by Tulip.

· Although currently providing 16 kbps (committed information rate) connectivity, it is understood that as part of the Akshaya contract, Tulip needs to scale the network with the same technology to provide 4 Mbps connectivity per kiosk.

· Another innovative approach in this case has been that the entire program commenced as Government-funded program for ensuring computer literacy of at least 1 person in each family. This has facilitated the usage of services by all families in the district. Unlike the other three models that have been studied, this model stresses on personal usage and hence provides a richer and more flexible experience to the rural user. The likelihood of usage and higher popularity of the service is therefore much stronger here.  

Community Information Center Project – North East

1.48 The CIC project is an initiative of the Department of Information Technology to provide block level connectivity through 487 kiosks in the North Eastern States at a cost of Rs 2.2 bn (among the highest on a cost per kiosk basis). It involves setting up a Community Information Center (CIC) in each of the blocks and subsequently in connecting up local schools, colleges or Government buildings to these CICs. Each center has computers and printers and is connected to NIC through a VSAT based network. The exhibit below shows the network architecture used by CIC.

Exhibit 1.7: Network Architecture CICs
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1.49 The objectives of CIC are to create computer awareness and literacy among Government workers, provide connectivity for educational institutions, e-governance services, distance learning programmes and information services for the public in the North Eastern States.  The initiative is also expected to help in creating a database of information on drinking water, education, health and population statistics. Given the location of the kiosks (at block / taluk level rather than the village level), this project is less of a rural connectivity model and more of a semi-urban network.

1.50 NIC/ NICSI has designed the project and is responsible for setting up the CICs. However the State Government is responsible for operation and maintenance of the CICs and providing e-governance services through the centers. NIC/ NICSI has also trained 2 operators for each CIC for operating it on a day-to-day basis. 

1.51 Many of the CICs are understood to have good utilisation with an average of 20 visitors per day who use email, web and word processing facilities and attend IT training programmes. The CICs are run by State Government employees and are open during the Government working hours.

1.52 Unlike the franchisee/ agent run model, which provides real connectivity and formatted services to the rural public, the nature and organisation of the CIC operations and services is not very public friendly and they are not located in rural areas. They are typically located in a Government office premises next to the NIC operations center, operate during Government office hours (compared to real rural networks which see demand for services in the evenings and early mornings) and are planned for use by Government employees as well as the general public.

1.53 Given the Governments’ involvement, there are also issues in pricing / publicising / marketing these services as compared to a private sector player. Since Government employees operate these CICs, there is inadequate focus on enhancement of revenues and making the operations self-sustainable for the CICs.

� Source : WRI Report
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		Country		Initiative		Funding support

		S Korea		Korea Information Infrastructure Plan - and CK 21 includes coverage of all schools + 1.5 Mbps universal access		17 Bn GBP worth of funding available over next 12 years

		Japan		Aug 2001 - announced a plan to provide fiber coverage to all rural areas		JPY 40 to 50 Bn

		Sweden		Target to provide broadband access to 98% of all rural areas, matching private investments		SEK 10 bn

		Canada
		Universal access through 2 plans - community aggregator model and infrastructure support model		CAD 4 Bn allocated

		Supernet - investment capital for <400 pop locations + Govt as anchor tenant		Unknown

		France		Plan to link through fiber locations not deemed to be commercially viable		FFR 1.5 Bn plus FFR 10 Bn as soft loans
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