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1.0 Project Overview

India, over the past decade, has become a test bed for innovations in information and
communication technologies (ICT) serving the rural user. Various reasons explain
this emergence. The most obvious is the search for a solution to what has long been
an intractable problem: that rural India has remained poor while the rest of the
country has moved ahead.  The hope that ICT can surmount at least some of rural
India's social, political, and administrative challenges and create a viable technology
for the provision of health, education, and other social services is thus ICT's strongest
calling card.   An additional expectation is that ICT can be used innovatively to
improve access to the large, underserved market that rural India's 700 million people
represent, especially considering that India has the resources to build an ICT
infrastructure, i.e., its large, skilled, cost-efficient IT workforce.

The object of this report is to explain the problems facing rural use of ICT and to
make recommendations to improve usage.  Over three months, from September to
December 2004, our team visited nine ICT projects.  As a generalization, we
concluded that all the projects are still experimenting with how best to serve rural
users through ICT.  None has yet had a widespread socio-economic impact or even
developed a catalytic, replicable approach.   Nevertheless, there are successes and
failures, good and bad practices and local demand to learn from in order to help
frame the recommendations.

2.0 Project Summaries

The projects offer services of three types:

Informational services disseminate generic (non-customized) information, such as
agricultural practices, weather forecasts, and contact information.

Transactional services involve an exchange of specific (or customized) informational
services or funds between two or more parties using the ICT infrastructure. Examples
include e-commerce and email.

eGovernance services refer to transactional services that involve local, state, or national
government. Providing land records, submitting user complaints to local officials, and
confirming a user’s presence on electoral rolls are examples.

While most sites offer multiple services, the following table shows the primary objectives
and services. Note, as seen below, that service can sometimes differ from the project’s
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objective and that usage is generally sparse. EGovernance emerges as the most widely
demanded service, followed by informational and transactional services.  A more detailed
ranking is in Table 4 below.

Table 1: Summary of project sites

Project Management No. of
users/day vs.
target
population (per
center)

Stated service
objective

Primary service
type and content

User satisfaction
with existing
content and
additional
service most
desired

Bellandur Gram
Panchayat

200 vs. 30,000 eGovernance eGovernance –
tax collection

High.
Egovernance

Boodikote NGO 20 vs. 25,000 Information Business Info:
Loans and
insurance

High.
Egovernance

APOnline State govt –
private

75 vs. 15,000 eGovernance Business
transaction:
utility bills
payment

High.
Egovernance

Gyandoot Government 10 vs. 25,000 eGovernance eGovernance:
forms and
records
downloads

Low.
Egovernance

HP
iCommunity

Private 13 vs. 22,000 All services Business
information:
agricultural/
veterinary

Low.
Egovernance

ITC eChoupal Private 25 vs. 2,000 Transactions Business
transaction:
agricultural/
veterinary

Medium.
Egovernance

MSSRF NGO 22 vs. 3,000 Information Business
information:
agricultural

High.
Egovernance

n-Logue Private 20 vs. 2,000 All services Consumer
transaction:
email

Medium.
Egovernance

Warana Cooperative 40 vs. 6,500 Transactions Business
transaction:
supply-chain
management

Low.
Egovernance

Note: Potential usage varies with socioeconomic profile. If a mix of desired services is available, we speculate that a typical rural
family will want, at a minimum, health services (say, 1 usage per 3 months); education and other information (1 per week);
entitlement services (1 per month);email (1 per week); labor or crop information (1 per week); to pay utilities (2 per month); to pay
taxes (1 per 3 months); and banking services (1 per month). This is 212 interactions per year or about 140 per day for the typical
village with 200 families. Assuming that each interaction lasts 15 minutes, a single PC should be able to handle 60 users in a typical
15-hour workday. Therefore, a typical village of 1,000 persons should be able to support a kiosk with 2 PCs. Under these undoubtedly
speculative assumptions and assuming that the infrastructure (number of PCs, connectivity, etc.) is adequate, usage of the above sites
as percentage of potential is: Bellandur (5 percent), Boodikote (0.5 percent), APOnline (3.6 percent), Gyandoot (0.3 percent), HP (0.4
percent), eChaupal (8.9 percent), MSSRF (5.2 percent), N-Logue (7.1 percent), Warana (4.4 percent).
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Distribution of Services by Type
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3.0 Project Assessment

Introducing ICTs into a rural setting, which could have been disruptive, happened
smoothly at every site. Though each project has benefited some user groups, none has
had a general, village-wide impact, and none offers a replicable or catalytic model toward
achieving such impact. Usage is low, with some sites averaging five users per day, and
most having fewer than twenty-five. Although it is difficult to measure self-sufficiency, it
appears that self-supporting sustainability has not been achieved at even the sites with the
highest revenue generation.  Nevertheless, there are lessons from failures, challenges and
successes to date.

Main findings:

1. Absence of useful content is widespread and drives low usage.  Causes include lack
of digitized governance and localization. The generic content available over the
Internet can only partially supplement locally-stored content, but the Internet is a
useful carrier of customized content.

2.  Community-based organizations understand user needs the best and are also the
best-organized to provide it.

Note: For services that are routine and non-discretionary, such as utility bill payment or
enrolling in electoral rolls, the issue of understanding needs is less relevant as compared
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with services such as training on preventive health or education.   We have used the term
‘discretionary’ services to refer to the latter.

3. Path-dependency: Initially positive outcomes enhance acceptance and vice versa
4. Lack of awareness among users is widespread.

Note: In many cases, users were unaware of the full range of available services. For
example, the agricultural advice system at Kuppam is underutilized because farmers do
not know that they can use it to interact with an agricultural extension officer. In
Gyandoot, many were unaware of the eGovernance services available, and viewed the
kiosks simply as centers for telephony. Some sites did not allow customers to use the
computer, thus reducing the benefits of experimentation and, potentially, causing low
usage.

5. Inadequate operator selection and training is common.

Note: In many sites, the center operator was unaware of the basic technology, such as
how to navigate the Internet or to maximize the use of the available tools, and how to
market services.  Where adequate, they added significant value.

6. Segments of the population are sometimes excluded.

Note: Female and landless populations are the most excluded, followed by exclusion of
backward castes.  This may reflect project objectives, eg., serving farmers (i.e., typically
landowners, male and higher caste), or lack of adequate local language content.

7. Undefined or inconsistent expectations in sharing project management were evident in
some cases.  At the same time, partnerships for content development, though limited,
are observed to add value.

Note: Several projects began as partnerships or involved contractual relationships among
several parties.  For some, failure was often attributed by one party to other parties that
believed that their responsibility was complete.  Public-private partnerships posed special
problems of incompatible incentives.  For example, consider the submission of
complaints from the village to the district via a privately owned kiosk. There is no reason
to expect such a system to be more efficient than the submission of a complaint by the
postal service; and there is good reason to expect the system to be more inefficient than
submitting the complaint in person and undertaking a face-to-face discussion with the
concerned officer. The most efficient way might be to discuss the complaint with a
locally elected official (over whom the villager is likely to have some political leverage)
and have the official support the complaint by letter or endorsement prior to a manual
submission.

8. Government resistance to eGovernance is a fundamental problem, but eGovernance
services attract the most users.
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Note: The problem is generally visible, especially the lack of digitization of content and
the lack of willingness to empower other bodies, such as NGOs and private firms to play
roles.  However, it appears to be less severe where the government has a financial or
reputational stake.

9. Lack of a realistic financial model is evident.

Note: For all of the projects, the costs of deployment are high relative to revenue. The
major deployment cost is building out the technology infrastructure.

10. Widespread infrastructural and hardware problems hamper service reliability, which is
seen as critical.

Note: Both power shortages and connectivity are major issues. Significant power outages
were witnessed during the survey period.  Backup systems were largely ineffective
solutions against massive grid failure.   Connectivity is also a widespread problem.
Failing hardware also poses a problem at some sites.  This requires maintenance
programs that many sites were not well-geared for.  Users see value as significantly
higher if the service is always available when announced.

11. The kiosk-ownership model can crowd out more efficient models.

Note: Each site (kiosk) is usually owned by a single entity, such as an NGO or a
commercial firm, that pays for the infrastructure and provides content.   Despite sparse
usage, partnerships to increase usage are rare and restricted to non-competing  services.
A consequence is that the strengths of the different stakeholders are not being used
optimally.   For example, NGOs, which are strongest in understanding user needs and in
increasing awareness through training, could partner with the private sector to offer
training on how to use the  Internet in order to find useful  health information.  The
private sector could, once such training is imparted, earn fees for the use of Internet time.

12. The projects have not adequately transferred capabilities to rural areas

Note: This was generally noticeable.  The following table provides a “stages of growth”
framework of how a typical process of transfer of capabilities might work. Most projects
have not moved beyond Stage 2 work.

Table 2: Stages of Growth in Rural Capability Enhancement

Stage Urban-based
provider’s role

Shared
roles

Transferred to
rural provider

Rural
provider’s
additional roles

Projects

One Technology,
finance, content,
shop-front
design,  input
sourcing, quality
control

None Shop-front
capacity and sales

None HP iCommunity
eChoupal
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control

Two Technology,
input sourcing

Content,
finance,
quality
control

Shop-front design None APOnline,
Gyandoot, MSSRF,
n-Logue,

Warana

Three Technology,
hardware
sourcing

Software
sourcing,
finance,
quality
control

Content Content from
other rural
providers

Boodikote

Four Backbone
technology

Finance,
quality
control

All sourcing,
access technology

Content from
other urban
providers

Five Competitor None Backbone
technology,
finance, quality
control

Subcontract to
rural providers
in other
locations

Bellandur

4.0 A Proposed Framework

Managing the technological component

The high cost of deployment at all sites suggests that innovative solutions and some
government support will be needed.   Consider the storage of content, for which one
option is onsite storage and an alternative is remote storage in a data center.   Remote
storage has obvious advantages of wider access, updating, sharing with other groups and
portability, assuming Internet access is possible.  Of course, where the Internet is not
reliably accessible, local storage needs will continue.  For transactions with entities
outside the village, remote storage is a necessity.  Yet 5 of the 9 projects store
information locally.

A second cost barrier is connectivity. Since all district and most block headquarters have
fiber (by 2006, both government and private fiber will be available at all block
headquarters), connectivity is primarily a problem of the block to the village, a distance
usually less than 25km.

For the ‘last-mile’, dial-up, cable/DSL and wireless technologies are all possible and the
sites visited employ various technologies, all at unaffordable costs (see Table 3 in the
main report for a cost comparison).

In consequence, a provider combines unaffordable connectivity with valuable, affordable
content, leading to a high total cost.  The solution may be to manage the connectivity
costs separately from the content costs using specialized providers and universal service
funding.  This will, in turn, require unbundling the provision of the signal from the
offering of content.
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We propose the following restructuring of the network.  Note that since USO funds are
proposed to be used, a regulatory structure will be needed to determine awardees and
monitor them.

Elements of the proposed technology infrastructure:

1. An Internet Data Center (IDC), to be located at the state capital, to store content.
It should be run by a private licensee under contract.  USO funds pay for the
center and enable ‘nearly-free’ access for NGOs and government entities.  Note
that the NIC is already in the process of providing such a data-center at each state
capital.  The same may be made available for rural ICT projects.

2. The signal from the block to the village can be sent by a variety of technologies.
USO funds are used to pay for the transmission of the signal from the block.  The
network will be run by a private licensee under contract.

3. At the village, the signal is a common, free resource available to all providers.
The providers may be co-located in order to reduce the receiving-station costs
and they may also share other infrastructure such as PCs.  The local government
mediates this process to ensure that all those wishing to receive signals have fair
access.

A framework of rules for managing the system upto local access should be provided to
the state government by the Ministry of Rural Development (MRD)/ Ministry of
Panchayati Raj Institutions.

Table 3: Roles of Stakeholders in the Proposed Network

Activity (and
Location)

No. of
Providers

MRD/
state govt

Village
Government

Private
Sector

NGO/
CBO

USO
Funding

Network
Infrastructure and
Services (Block)

Single Regulator Subcontractor

(BOO basis)

Yes

Internet data center
(State)

Single Regulator Subcontractor

(BOO basis)

Yes

Receiving station
(Local)

Single Regulator Subcontractor (BOO
basis)

Yes

Kiosk equipment
(Local)

Multiple Regulator Provider Provider Provider No

Note 1: Network Infrastructure and Services refers to the physical infrastructure, such as towers, spectrum
and base stations, and related services, such as routing.

 BOO: Build-own-operate
 MRD: Ministry of Rural Development
 State government: Includes all relevant arms down to local government

The proposed network is graphically represented below.
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Managing Content

The factors that drive performance include, but go beyond, providing adequate
commercial incentives.  For example, assessment of needs in some cases, such as the
need for healthcare entitlements, is best done by NGOs.

The table below matches content with the most efficient provider.  These conclusions are
based on the survey.  Note that eGovernance can usually only partly be provided by a
non-government provider.  For example, getting grievances addressed always requires
action by a government official.   However, portions of the service, such as collecting and
sending the message and follow-up, can be done by non-government entities.

Table 4: Proposed Roles of Stakeholders in Creating Content

Service, ranked
by importance

Rural Demand/
Complexity of Service

Efficient provider Partner & role, if any

Local eGov High/Medium Local government

Remote eGov –
discretionary
services

High/High NGO Govt: digitize content and
empower efficient provider

Remote eGov –
utilities

High/Medium Private Govt: digitize content and
empower efficient provider

Local info High/Medium NGO

Remote info Medium/Medium Private NGO: content, training

Local transact High/Medium Private NGO: training

Kiosk is shared
by NGOs,
panchayat,
pvt.sector

Receiver is a common
resource

At the Block, fiber and
base station connect

Village receives
wireless signals 
at kiosk

Internet data center
at State HQ
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Remote transact Medium/High Private NGO: training
 Note 1: The terms ‘local’ and ‘remote’ are mutually exclusive.  ‘Local’ refers to services originating
within the cluster of villages that make up a block, usually within the village.   ‘Remote’ refers to services
originating at the block or even more distant geographies.
 Note 2: The term ‘complexity of service’ used in column 2 refers to content complexity (and not technical
complexity).

The findings above suggest the following:

1. eGovernance services should be the “base-load” of a successful ICT project, ensuring a
guaranteed demand for the service, while other services should be viewed as “peak-load”,
whose demand will be subject to greater variability and will be more price sensitive.

2. A single service may require a partnership between  different types of entities, such as
NGOs and commercial firms, to be efficiently delivered.

The freeing up of resources for content development  through the unbundling and public
funding of the technology infrastructure  is expected to be an important incentive for both
increasing the focus on eGovernance services and for creating the appropriate partnerships.

The following table summarizes how the restructured approach will respond to the
challenges identified earlier.

Table 5: Discussion of Current ICT Challenges and Corresponding Structural Solutions

Needs Solution Driving forces

Develop useful
content

Separate content preparation from
(USO-funded) connectivity and IDC

Improved funding for content; transfers
technology mgmt to specialists

Raise user awareness NGOs provide training Improved funding for training

Improve operations Private sector & NGOs provide training Improved funding for training

Include all  segments Multiple kiosks and village regulation

More eGovernance Increase private sector and NGO roles. Greater transparency

Improve scale IDC Enables content developers to offer
statewide access

Power and
maintenance problems

BOO model under regulation Maintenance built into contracts; low
power devices supported via regulation

Build rural capacity NGOs provide training Regulatory support

5.0 Concluding Discussion

The endeavor to use ICT to deliver rural services, now about a decade old, has received
considerable state support, and the involvement of local and international funding
agencies and NGOs, and the private sector.

The object of this report was to make recommendations to improve usage.  Our review
focused on nine projects selected for diversity and importance.  Experimentation is still
the order of the day, arising primarily from the limited availability and affordability of
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relevant content and the information network. As a result, most projects are financially
unviable and expectations on content and usage are unmet.   The hope that ICT will
improve equity among rural populations has not been realized, and it may even worsen.

Some findings from the review were expected, such as poor infrastructure, high
deployment and maintenance costs and the lack of content for eGovernance.  Some less
expected findings are that eGovernance services are overwhelmingly the most needed;
that content is largely irrelevant to needs (itself indicative of wider problems of user and
operator capabilities); but that user interest rises significantly when services can be
delivered regularly and efficiently; that NGOs play a key role in understanding user
needs and increasing awareness; and, finally, that rural capacity is not being enhanced
through ICT.

Some problems exist because the strengths of the different stakeholders are not being
used optimally. Thus, NGOs, which are strongest in understanding user needs and in
increasing awareness, have diverted considerable resources to accessing bandwidth and
paying for kiosk infrastructure.  Organizations that are village-focused have missed the
opportunity of maximizing coverage through Internet-based provision. All providers must
deal with infrastructure problems outside their control, such as power problems.
Partnerships in content provision are rare though greatly needed.

Our proposal for a new ICT model is based on separating the infrastructure from content
provision and recommending that deployment of the infrastructure upto the block level be
provided by technology specialists using universal service obligation (USO) funds.   We
also recommend the establishment of a data center at the state level in order to use
content more efficiently.  These approaches recognize the public-good character of the
technology infrastructure.   The Ministry of Rural Development and Panchayati Raj
Institutions should create a framework of rules to enable state management of this
process.

At the village, our proposal recommends that the private sector, NGOs and local
government all provide services under a competitive model, while using village-level
regulation to ensure that equitable access and partnerships are enabled.

We propose that a pilot project be implemented based on the above proposal.


