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EXECUTIVE SUMMARY

Information technology (IT) offers great opportunities for economic and
social development in Tamil Nadu; but in order to realize the full promise of
these powerful new technologies, the government must leverage its initial
successes in business environment and education while broadening the scope
of IT benefits throughout society. The numerous government-sponsored projectsin
process must be seen to fruition, and built upon with additiona imaginative and integrated
policies that cut across government, commerce, education, health and society at large.
Business, academia and government al play essentid roles in the sate’' s success, but only by
setting common goas and working together (in Internet Time, no less) will Tamil Nadu achieve
the sort of growth of which it is capable.

Current conditions are adequate for some activities but lack the necessary
elements for others, but there are numerous initiatives designed to surmount
those shortcomings. Ranging from the partnership between ELCOT,* WorldTel and
Reliance to cregate a statewide Internet backbone, to ELCOT and TIDCO'’ s cooperation in
creating the newly-opened TIDEL Park structure, infrastructure needs are in various stages of
fulfillment. School children’s access to computers has begun a over athousand government
higher secondary schools, which has alowed wide-scae computer science and computer
literacy indtruction to begin. The IT indudtry in Tamil Nadu is booming and reaching well
outside Chennai, and the standardized Tamil character set is encouraging the appearance of
local content. The Center has passed a cyber law enabling e-commerce to gain sseam. Pogtive
signs abound.

There remains a long way to travel, however, in the journey towards a society
that is ready for the Networked World. Theopticd fiber WorldTd et d islaying needs
to reach dl around the state, connecting lucrative urban areas as well as the traditiondly less
appeding rurd ones. Educationa effortsusing I'T have been hampered by limited teacher
training and poor machine to student ratio, and are along way from effectively integrating
information technology into regular coursework. |IT success and its rewards are mogtly limited
to the largest urban areas, the educated and English speakers. Thosein rura areas are largely
not getting benefits from the I T revolution due to language barriers, lack of localy appropriate
content and devices, and high cost of network access. Most local 1T solution providers focus
amost exclusively on export markets -- helping more to advance foreign economies than the
Indian one, and are faling too low on the value chain overseas. The dow and lacking reform of
DTS and VSNL sgnificantly impedes network development and functioning. Planning and
successful implementation are separated by strategy, effort, expense -- even luck -- and Tamil
Nadu needs to continue pushing forward to achieve success.

! All abbreviations are explained in the glossary .
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Comprehensive and holistic approaches to IT are essential to leveraging the
value of IT because the types and goals of initiatives that support IT are
interactive and self-reinforcing. A cutting edge IT industry necessitates technology
utilization not only within the IT community, but also throughout the larger society as
gopropriate. Extended use of IT through more of the socid stratawill produce alarger I'T labor
pool, greater local demand for IT products and services, more effective and locally appropriate
uses of technology, and could ultimatdly help raise the slandard of living for everyone. By
thinking across sectors, congdering the feedback loops that often characterize technology and
merging public and private initigives in imaginative ways, Tamil Nadu can create an environment
for rapid IT development with lagting benefit not only for the select few, but for the society asa
whole.

Theoverarching guidelines tha should guide Tamil Nadu in its quest to benefit from new
access and applications of information and communications technology are as follows:

Use IT as a tool: All IT initiatives should be designed to support government’s larger
drategies and gods for economic and socid development. Measures of success should be
based upon outcomes and not outputs (i.e. not just a higher student-computer ratio, but a
better education).

Think even bigger: The government should make existing projects more innovative and
aggressive, while creating effective new approaches to remaining chalenges -- and leading
to ubiquitous and effective access.

Work together: Government, academiaand business must al be mobilized to establish
common goasfor IT and work together to achieve them. Working aone, no one sector
can marshd the amount and range of resources necessary to affect Sgnificant and lasting
change.

Based on the Readiness Assessment and considering the aforementioned principles, there are
certain areas where it has become clear that government should concentrate its efforts. These
activities must be gpproached in an integrated and strategic fashion such that the government
may take advantage of the synergies they creete, while protecting its initiatives from political
problems that might derail the implementation of effective policy. Government has dready
shown sgnificant indght and dynamism in many of these aress, but has had varied success with
implementation.

1. Continue to build out telecommunications, physica and business infrastructures.
Infragiructure is necessary, dthough not sufficient to ensuring an IT growth in Tamil Nadu.

2. Push for further telecoms reform and more competition. Hedthy competition isthe
key to affordable, appropriate, and accessble ICTs.
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3. Improve governance with IT: Electronic governance empowers people with new tools
to access government. By fostering improved trangparency, service and information flow
viause of IT, the government can set a powerful example of appropriate use of technology,
while a0 dtracting investment to the Sate.

4. Focus on all levels of education: Increase focus on primary and secondary education,
and keep teaching English.

5. Get more from higher education. Greater interaction between academia and
industry will promote better prepared students and context appropriate research.

6. Prepare people (and organizations) to compete intheloca and globa
marketplaces. IT isbecoming evermore important in and of itsdf and as atool in many
professions.

7. Build a statewide database of information relating to pervasiveness and maturity of
technology use across sectors and society to inform decisions of business leaders and
policymakers.

8. Support the creation of locally appropriate content and interfaces. Ease of
use and utility are essential to making ICTs vauable and will dso promote aloca market for
IT products and services. Rurd and poor areas must not be left behind.

9. Grow the domestic IT market and IT firms. TheIT industry needs to serve the
domestic market, people and organizations need to understand how they can benefit from
I'T, and government needs to help expand that market and encourage entry.

10. Market IT and success. Share Tamil Nadu's success to date more widely and establish
avigon for the future.

By most accounts, we are only now just beginning to capture the plethora of opportunities that
information and communications technologies promise? Aswe move forward, the only
certainty we have isthat these technologies will play a subgtantia rolein the lives of much of the
world's population -- in regions both rich and poor, urban and rurd. Tamil Nadu iswell poised
to collect on that promise, and in so doing raise the living standard of its people to new heights.
In order to achieve genuine and equitable success, however, Tamil Nadu must make a
concerted strategic effort involving the diverse sectors and actors that compriseits society. Itis
that cooperation between business, government, academia, non-governmenta organizations and
society a large, which will alow the state to harvest its most valuable resource: its people.

% Untangling e-conomics, The Economist, Sep 21st 2000 at
http://www.economist.com/surveys/showsurvey.cfm?issue=20000923
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GOAL OF THISPAPER

This assessment of Tamil Nadu' s Readiness for the Networked World and the accompanying
recommendations examine how Tamil Nadu can better exploit the benefits of the new economy
for socid development of al citizens, and foster the growth of current IT economies while
developing new ones. The intention isto congtruct an image of Tamil Nadu's Readiness, for the
purpose of identifying the chalengesiit faces and the opportunities upon which it can capitdize
with respect to using information and communication technologies as a source of economic
competitiveness. It isintended to set the stage for a cooperative approach to Tamil Nadu's
future asit interacts broadly with I T.

Field research was conducted in January and February 2000, and included interviews with over
100 people in government, business, academia and non-governmenta organizations. It is based
on the Center for International Devel opment’ s recent publication Readiness for the Networked
World: A Guide for Developing Countries,3 and covers 19 mgor readiness indicatorsin five
broad areas. The document does not pretend to present afull picture of the Situation, but rather
to illustrate with both hard data and anecdotal evidence. Since the document was completed in
July 2000, there have been numerous unforeseen changes and other developmentsthat it was
not feasible to include within the text of this document without a second round of research and
magor revisons. We tender our gpologies for the inaccuracies present in the document.

The paper begins with briefly consdering each of the mgor readiness indicators as suggested by
the Guide, followed by discussing the overarching policy guiddines, and findly examining
recommendations for specific government action.

We would like to offer sincere thanks to the many people who agreed to be interviewed, read
earlier versons, and otherwise offered their irreplaceable contributions to the research and
writing process.

BACKGROUND ON TAMIL NADU*

The date of Tamil Nadu lies a the southern tip of India, occupying over 130,000 square
kilometers, and bordering Kerda, Karnataka, Andhra Pradesh, and the Bay of Bengal and
Indian Ocean. Its population iswell over 60 million people, with about two-thirds of them
resdent in rural areas, and has about 18,000 officid villages digtributed in 29 adminigrative
digricts. The capitd city of Chennal (formerly known as Madras) is the fourth largest in India,
and Coimbatore and Madural dso find themsalves within the top 20 largest citiesin the nation.

% Published by the Center for International Development at Harvard University in 2000. Available online at
www.readinessguide.org.

* Figures and maps were adapted from www.mapsofindia.com and www.elcot.com, and largely based on 1991
census data.
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With an average density of dmost 500 people per square km, the sate is much more densely
populated than the national average of about 300.

At around 60%, Tamil Nadu's literecy rate is among the highest in Indiaand exhibitsa
moderate gap between men and women. Tamil is the principa language spoken, but other
languages such as Maayadam, Telugu, Hindi and English (the latter by students, those who work
in tourism and the more educated sectors) are dso spoken. There are long and strong traditions
involving arts, mudc, literature, film, culture and food.

Traditionally Tamil Nadu is one of the most industridized states of India, representing about
11% of India's GDP and about 15% of its exports. At present, the State Domestic Product
(SDP) is about US$ 25 hillion and current exports are around US$ 4 billion. While the services
sector earns the most income (about 48% of SDP), more people are probably dependent on
the agriculture component of the economy (about 24% of SDP). Industria production (29% of
SDP) islargdy focused around Chennal and includes cotton, sugar, legther, textiles, engineering,
petrochemicals, and the manufacture of vehicles, railway rolling stock, and precision toals.

Compared to the rest of India, the Sateisreatively well off in terms of energy, trangportation,
and educationd infrastructure. Tamil Nadu counts on better and more power than most states,
and a generdly better transportation network, including highways, rail, airports and seaports.
That isnot to say thet it fareswell compared to the developed world or even most of the
developing world, however. With 19 universities, dmost 150 colleges and numerous
polytechnics and indudtrid training indtitutes, Tamil Nadu is very well endowed in terms of higher
education.

The government of Tamil Nadu is known as being rdaively more effective than most other
Indian state governments. It has taken proactive steps by designing its own policies for industry
and information technology, for ingance. 1t has actively encouraged new investment and largely
welcomed outside collaborators. As dways, there remains room for improvement.

The combination of these factors has pushed Tamil Nadu to the forein theracefor IT Indian IT
leadership. Although less known, this component of the state' s economy is comparable to its
much better- publicized neighbors (Bangdore in Karnataka and Hyderabad in Andhra Pradesh).
This document will examine many of the factors involved in its Readiness for the Networked
world, which in turn affect Tamil Nadu’ s economic competitiveness in the Information Age.
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A SNAPSHOT OF TAMIL NADU:
PREPARING FOR THE NETWORKED WORLD

NETWORK ACCESS

Quadlity network infragtructure is the most apparent physical bottleneck facing Tamil Nadu (and
India) today. While there has been significant progress in recent years, there remain significant
chdlenges to implementation of policies that will lead to improved infrastructure and services.
The progress thus far can be largdly attributed to greater competition in the telecoms sector, due
to government liberdization and increasing market for services. The telecoms sector reforms,
however, have not been nearly as complete or as aggressive as they need to be in order to
cregate the cgpacity to deliver the world class network essentid for continued growth.

At present, infrastructure quality and congstency remain low, penetration is concentrated in
urban aress, ingtalation and repair times are varied, and access costs are high. Between these
issues and the gtill-nascent concept of customer service, organizations that rely on the Internet
must provide their own expensive backup systems (satellite) or be prepared to face the
consequences.

Tamil Nadu is at the forefront of infrastructure development in India, however, thanksto its
partnership with WorldTd and Rdianceto lay a (mainly) optical fiber backbone throughout the
date. Itsgod isto have dl digrict headquarters and most mgor cities (including Tauk, Block
and other adminigtrative headquarters) wired by the end of 2000. It remainsto be seen whether
thisgod isfeasble, but the strength of the partners suggeststhat it is.

The government (largely in the form of the ELCOT -- Electronics Corporation of Tamil Nadu)
has taken steps at creating centers for I T-related businesses such as ELNET, the recently
inaugurated TIDEL Park, and the Cyber Corridor in Chennai. Whilein other cities around the
dtate, incubators associated with private business, Software Technology Parks of India (STPI),
and universities have begun to sprout up.

One of the ggnificant differences between Tamil Nadu and its South Indian neighborsisits
relative decentraization, both in terms of 1T and commerce in generd. The state must take care
to encourage this phenomenon and avoid neglecting regiond infrastructure in its quest to further
develop Chennai.

Infrastructure

Department of Telecom Services (DTS) runs Chennal Telegphones and Tamil Nadu Teephones.
VSNL provides internationd telephone service, including al non-satellite access to the
internationa Internet gateway. There are sark contrasts between urban and rurd areas, but the
network in Tamil Nadu is better than much of India Approximatdy 75% of dl villages have at
least a Public Cdl Office (PCO), dthough many do not count on national long distance service
(STD). Aswould be expected, teledengty in cities is much higher than the rest of the country
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(about 20,000 PCOs and an average of 15 phones per 100 people in Chennal). Chennal
Telephones d o reports the highest earning per linein India. The total number of telephone
connections outsde Chennai is over 2.1 million, with another gpproximately 18,000 connections
in rurd villages (about one connection per village).

The network, however, is built for voice and not data traffic. There are bottlenecks a every
stage (local access, nationd backbone, internationa gateway), each of which must be resolved
in order to alow adequate Internet access.

Asthe rest of the country, Tamil Nadu lacks fiber backbone and good accessto the
internationd gateway. The network itsdf is hybrid, usng amix of copper twisted pair, fiber,
microwave transmission, and coaxid cable. It does have aVSNL nodein Chennal, and DTS
nodes in Coimbatore, Madura and Trichy. CorDECT and wirelessin local loop have been
introduced in alimited fashion, and while other new technologies are under consderation, DTS
would be well served to examine them further. All exchanges and trunks are digita, over half
being CDOT.

There are avariety of initiatives amed at creating a fiber backbone for the state. WorldTd,
Reiance Industries and ELCOT have joined forces and are currently laying fiber around the
entire state. DTS saysthat it is building afiber backbone that will connect Chennal to three
other metropolitan areas and nodes a the digtrict level, and should be done this summer.
RITESis supposedly laying fiber between Mumba and Chennai in ajoint venture with BPL.
PowerGrid adready has a substantid fiber network for its own use, and has plans to expand their
capacity and offer serviceto the public. The government should receive 2 Mbps from Chennai
to dl digrict headquarters in exchange for rights of way on public property. Because these are
pure IP networks and connectionless, the reflected bandwidth is a tremendous 60 Mbps (for 30
Digtrict HQ).

Some Internet providers (notably Sigma, Dishnet, Satyam Infoway) have been given clearance
for asadlite uplink to the international backbone from Chennai, while STPI has one from
Coimbatore, but this has not solved the bottleneck at the internationa gateway. Underseafiber
optic links are fill reserved only for VSNL. Satellites are not preferred because they are
expendve and better for one-way traffic (because of the latency period that occurs with geo-
synchronous orhits), and are basically intended for back up only (except by STP!). Prices will
reman high and service qudity will remain low until accessto the internationd gateway is
improved by opening the undersea cables to private providers.

With gpproximately twice as many cable connects as phone lines (and to houses, rather than
business), there isincreasing interest in Internet access through coaxia cable. It ssemsto be
gathering steam, with projects underway in Bangdore and Delhi, but will take significant time
due the varied quality of the networks, their one way nature, and the high cost of cable modems.
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Chenna Teephones is dated to begin offering mobile wireless service in September, and RPG
(over 25k subscribers and about 50% of the market), Skycell and BPL (not in Chennai, though)
dready do. Indl, over 50 cities covering virtudly every digtrict in Tamil Nadu enjoy mobile
wirdess sarvice. WARP enabled phones are not yet available.

Internet Availability

Did-up or other connections to the Internet are available in the largest citiesin Tamil Nadu.
Some norturban areas currently require along distance cal, but the 176 exchangeis only for
Internet access, which means al calls -- regardiess of location -- can theoreticaly be billed at
locd rates. Telecenters reportedly sprouted up in rura areas 2-3 days after the service was
initisted and access calls became locd.

| SPs are becoming more widely available, but that will probably depend on the backbone
rollout. VSNL 4ill dominates, athough private sector chalengers are proving competitive
despite their higher costs.® There are numerous packages available from operatorsin the region
including VSNL, DTS (in Madurai), Dishnet, Setyam Infoway, STPI and Globd.

Since about seventy-five percent telephonesin Indiaare owned by business, and PC densty is
about three per thousand, a US-type modd of Internet usage cannot be expected. Some
mixture or access through the workplace or school, cyber cafes, and lesser access at home
(possibly through st top boxes, not PCs) ismost likdly in the near term. In areas where there is
tourism, there tend to be cyber cafes offering avariety of services ranging from accessto the
Web, to computer training, to IT servicesfor loca business.

Only the government offers leased lines, but the new lineslaid by WorldTd and othersin the
coming year promise to make the market and basket of available services much more
competitive. Currently cities have leased lines and 1SDN ranging between 64K bps (400-500 in
Chennal, 2 in Madura with others interested) up to 2Mbps (100-150 in Chennai, available
soon in Madural). Wireless solutions such as VSAT and radio are also available.

In Madural, DTS has been experimenting with direct Internet access that does not require an
ISP. By cdling the DTS did-up number, the caler is smply billed for any time spent on the
Internet at arate about 50% higher than alocd phone call. The service ends up being about the
same price as other 1SPs, but does not require regigtration or an initid lump sum payment. The
pilot has been a success, except for the fact that the phone number is congtantly busy, and
should be expanded to Chennai by summer 2000.

The vagt mgjority of al Indian webstes are hosted in the United States where there are more
service options, prices are better, accessisfagter, and serviceismorereiable. Thiswill likely

® |SPs and others noted that deep pockets and patience were the most important resources in competing
with VVSNL.
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remain the case at least until the nationa infrastructure has significantly more bandwidth, and
possibly until VSNL is privatized or competitors gain access to internationa fiber gateways.

Internet Affordability

Effective did-up Internet access rates have dropped significantly but Internet remains
unaffordable for mogt Indians. The ISPs do not seem to be the primary cost barrier, rather the
metered caling (which redlly adds up consdering the dow data trandfer rates), and the price of
apersonal computer. Although PCs are dropping in price® and lower cost dternatives like set
top boxes are coming onto the market,” the US mode for home Internet use (i.e. one computer
and one connection per home) is unlikely to ever be very common in India

Most Indians who access Internet will likely continue to do so in the workplace, through school,
or viacyber cafes. Public Internet access variesin price and qudlity, but generdly costs
between US$ 1 and US $ 2 per hour. Asthe WorldTel and other backbones come on line,
more | SPs are given permission for their own internationa gateways, and DTS beginsto offer
its dial-up service, we can expect service to become more widdly available, ® prices to continue
to drop and service to improve.

Leasd lines, while generdly available in urban areas, continue to be somewhat expensive when
ther varigble qudity, ingdlation time, and limitations of the network are considered. In
Chennal, users are primarily limited to software and software services companies and 1SPs, not
traditiona businesses.

Simultaneoudy, as more locally relevant content is devel oped and more essentia goods,
services and information are offered online, consumers willingness to pay should increase.
Who would make sgnificant upfront and ongoing invesments if the service quaity and type of
offerings were substandard? Some refer to the example of cable tedevison, and the positive
feedback loop between relevant channels and Indian subscribersthat lead to Asian cable's
ubiquitous Indian programming.

Network Speed and Reliability

The most fundamenta problem with the network is that it was built for voice and not data
transmission. With no nationd Internet backbone and limited access to the internationa
backbone, there are avariety of bottlenecks that exacerbate one another. For instance, the
absence of the national backbone, lack of peering, and capacity and cost limitations of satellite
uplinks, in conjunction with the excess cgpacity in Europe and the US, makesit inefficient to
host web sitesin India

® Although it is possible to get an entire new system for under US $ 1000, that is still unaffordable for the
vast majority of potential personal users.

" In February 2000 VSNL started offering a free set top box to anyone purchasing 500 hours of dial-up
access. Aiwa has also expressed its intentions to begin offering the boxes (priced at around US $ 300) in
2000.

8 When DTSintroduced its metered I nternet services, numerous cyber cafes sprung up virtually overnight.
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That causes virtudly al interactions with hosts to occupy internationa bandwidth, thus
congesting the whole system. Web queries from Chennal to Coimbatore commonly travel to
the US and back before reaching their destination (unless the queried Site is hosted on the
VSNL server or co-located at its gateway). Thisrequires |SPsto lease more bandwidth from
VSNL than they would otherwise need. But more importantly, it means that users get much
dower service than they should, and that fewer people use the Internet because of it.

The result isthat even in cities where equipment is good, dia-up connections regularly yidd
rates aslow as 4.8Kbps. Cyber cafes vary widely in connectivity, but often have dow enough
connections to render web- surfing effectively impossible. The leased lines they use commonly
vary from 9.6Kbps to 64K bps, and these may be shared between many machines. Somerura
aress have congistently dower connections due to equipment limitations,” meking email difficult
and anything more impossible.

Leased lines can dso run into trouble. The 64 bpslinesin Madurai have been particularly dow
due to bottlenecks upstream in Chennai. DTS currently offers no service guarantee, a constant
frustration for 1SPs and others who depend on the Internet.

If there is no problem with loca access, however, itislikely to arise a the internationa gateway.
Downtime ranges from 0.9 - 2%, compared with the internationa standard of less than 0.3%.
Due to over-subscription, a2 Mbps pipe a VSNL’ s internationa gateway regularly dowsto
64 Kbps (which is, of course, shared between numerous users) and sometimes even single
digits. VSNL makes no service guarantee to its wholesae customers (ISPs, software
companies), forcing them to buy excess capacity in the hopes of meeting a higher minimum level
of connectivity. Those gpproved for access to the international gateway are setting up satdllite
links as a redundant system because they think so little of VSNL’s service.

Thelocal network has problems, but is servicegble. Across India, downtime on local circuits
varies from 3-15%, compared with internationd standards of lessthan 0.1%. Mainline faults
are high. Chennai Telephones reports about 14 per hundred mainlines, but predicts the number
will fall to sngle digitsin 2001, and ultimately reach 4 or 5. The areaaround Madura averages
around 8 monthly faults per one hundred mainlines.

Repair times are faster in urban aress, but are varied. In Chennai and Madurai, they are often
lessthan 24 hours. There are reports, however, of phones being out for much longer; rurd
areas often take days and may even take weeks, depending on the type of problem and its
location.

Hardware and Software

® K odaikanal, for instance.
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Hardware and software are available, but are too expensive for many consumers or smal
businesses. A complete new computer system costs over US $ 1,000, more than the annual
income for most Indians. Software piracy is fairly common,™ which reduces the price to the
consumer, but deters loca software design. Mot software products are not effectively adapted
to loca needs, particularly in the areas of language and user interface. Thereis supposedly a
Tamil version of the Windows operating, but it is reported to be much more trouble than it is
worth.

One very sgnificant gain has been the standardization of the Tamil character set and keyboard
layout organized by the state government. It has dlowed the Tamil community around the world
to choose one common means of communication, thus helping culture to survive while enabling
improved communication with the Diaspora.

Service and Support

Thereisagreat difference in telephone ingdlation time and attitude towards customer service
depending on which city you arein, or how rurd your location is. Generdly spesking, DTS il
operates as amonopoly provider (with high prices and poor service rdative to the private
sector), dthough some branches take their need to be comptitive quite serioudy. Problems
arisefor the latter snce they are controlled from Dehi, and do not enjoy the freedom to make
themsalves more competitive (and better serve the public).

The customer service mentality is beginning to arise, but the public sector units seem to be least
sophisticated (probably lead even by politicians, who must at |east answer to voters).™*
Customer service centers do exist, and while the big customers generally receive more attention,
inattention and lack of service guarantees frustrate even them.

In Madurai, DTS s aggressvely driving to offer new and better services (Internet service,
discounted sign up fees, and possibly phone cardsin future), but has little control over its budget
and busnessplan. DTS in Chenna outfitted its repair Saff with pagers so that they might
respond more rapidly, but generaly seemsto be lagging in its cusomer orientation.

Depending on the location, phones in Chennai take between one and four weeksto ingtdl. The
wait can be much greater in rurd arees. Thereisawaiting list in Madurai, but they report that it
is due to the success of recent reduced cost promotions and should be iminated by year’s end.
The waliting ligt in the part of Tamil Nadu outsde Chennai is amost 500,000. |1SPs offer
customer support online and via telephone, but qudity of assistance and wait-time are quite
vaiable.

1% Copyright is sometimes defined as “the right to copy.”

" When asked about considerations of improving customer service in a competitive environment, one DTS
executive replied that he would open up a marketing department
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NETWORKED LEARNING

Adequate access to a quality 1 T-enabled education at avariety of levels of study is essentia for
the Networked World. Much of the achievement that Tamil Nadu dready enjoys stems from
its educationa system. Needs are growing and changing, however, and the focus is expanding
from engineering and computer scienceto generd IT literacy. Because in addition to having
some people skilled at designing hardware or writing code, it is essentid that others be able to
concelve of how to widd information technologies as a tool, and use them accordingly.
Similarly, those people specidizing in I T-related fields need real experience to be considered
competitive in the infotech sector.

Tamil Nadu isthe only gate in the country to offer its government higher secondary school
students access to computers. The Schools Program was initiated at 666 government higher
secondary schoolsin 1999, and expanded to 1198 schoolsin 2000. The schools should be
wired to the Internet over the next two years as part of the ELCOT/WorldTel/Reliance project.

The dtate created an innovative public- private partnership by contracting out the servicesto
provide hardware, software and teaching. The partnership benefits the government,
contractors, students and citizens. The state didn’'t have to actudly purchase the equipment and
will not be saddled with out of date technology or hiring additiond indtructors. The contractors
can boogt their earnings by using the computer labsto offer public classes in the evenings, thus
serving the neighboring community when the equipment would otherwise go unused. By
awarding contracts to dozens of separate companies, the government also took an important
step in seeding business by offering a guaranteed revenue stream.  Students get trained and
experienced ingructors with the new equipment (as specified in the contract).

The program began with sudents in the last two years of high school (plus one and plus two),
by offering abasic computer science course. The course is part theory and part practice, with
most classes having two students per computer in the practice sessons. Beginning in the 2000
school year, computer literacy classes (covering basic use and the M S Office package) will dso
be offered to ninth and tenth standard students as well as teachers. Many schools have
between 1,500 and 2,500 students and access is constrained with only ten computers, even
with the labs operating al day. About 50% of the 50,000 studerts enrolling in the computer
science course are women, and about haf the covered schools arein rural areas. When the
program is fully running, about 300,000 students per year will be covered by the system.

The current curriculum is a solid first step at introducing high school students and teachersto
computers. Asthe teachersin other disciplines develop basic computer literacy, they will dso
need to learn how to integrate the machines with their teaching. Computersin schools need to
find baance between being the ends (as for a programmer) and being the means (asin agroup
research project).

While there are multiple private partners, there is only one state-designed curriculum, which
inhibits loca solutions, experimentation and diversity in education. For instance, within the realm
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of computer science, ingtructors are limited to teaching M'S Windows-based materid, rather
than creeting a regime which alows students to develop arange of expertisein different
plaforms. Just as no ingtitution wants technology lock in hardware and software, likewisein
education.

One particular areathat the Schools Program might wish to exploreis that of using Linux asa
platform. Opensource software is cheap or free to use, alows for groups to work together to
build new software and improve exigting programs, is more reliable than Windows, and is
cgpable on running on older computers. All of which would be of great useif the Schools
Program isto expand its number of machines and make them available a lower grades.
Government proposals for text editorsin Tamil and keyboard interface for the Linux platform is
anoteworthy initiative and should be aggressvely followed through. To be sure, Linux hasits
down sides, too, and any decision should be carefully researched.™

Thereisadmilar computer literacy initiative a the college levd, which isleading to computer
and Internet access at 60 government arts and science colleges, and dl medicd, dental and law
colleges across the state. While it will aso involve outsourcing to private providers, it will not
be subsidized and students enrolling in the program will pay the entire cost. The government
expects that the cost will be much lower than market rates for smilar programs due to the
aggregated demand.

Schools’ Access to Information Technology

Asit stands now, there are 1198 government higher secondary schools with computer labsin
Tamil Nadu. Each lab is networked with one multi-media server and nine other Pentium |1 PCs
running Windows. All the software is currently in English (which has not been a problem),
athough Tamil software should be arriving in some labs this year. The labs have adequate
power and air conditioning. They currently do not have Internet connections, but use a CD-
ROM simulation to teach about the WWW. Schools should have full connections within the
next two years, but some will come sooner.

Accessto thelabsislimited to classtime. In 2000, they should be occupied by classes during
most of the day, and by classes open to the public in the evenings, leaving little or no
unstructured accesstime. Schools do not have CD-ROM libraries yet. Computers for
administration purposes or dedicated teacher access are available at few or no schoals.

Most colleges and universities have a paucity of computer resources, athough the necessary
investments in hardware and connectivity are becoming more common. 1T --Madras and
some engineering colleges have good access, and PSG in Coimbatore even has advanced
CAD/CAM facilities, but less technicd fields of study tend to be limited. Poor Internet access
a mogt colleges and universities generdly makes WWW-based research difficult or impossible.

2 There are many resources on thistopic. Of particular interest is the Scholar Net program in Mexico, which
has set the goal of creating 140,000 computer labs with Linux over the next four years.
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Enhancing Education with IT

Classes at the government higher secondary level currertly (and in the near term) do not
integrate IT meaningfully in the lesson plan. Thefirg step, which is underway, isto hep
teachers become computer literate -- this should be atop priority. The teachers must “buy
into” the technology, understanding both its benefits and limitations, so they are able to use it
effectively in their lessons. To date, teaching teachers to use new technologies effectively has
been the biggest chdlenge for 1T in education in most countries -- developed and developing
dike. Asschoolsgain Internet access, awhole host of new opportunities will arise for WWW
research, collaborative projects with other schoolsin Tamil Nadu and elsawhere.

It isaso important to alow for unstructured access to the computers, outside of regular class
time for both teachers and students™® Programsin the United States have successfully used
“fun” applications capable of manipulating graphics and sound in conjunction with office
applications™ The effectiveness of the curriculum in use hes not yet been evauated, buit it is
important to develop new curriculathat promote group work via computers, WWW research,
and so on.

Developing the IT Workforce

In addition to the numerous traditiona college and university programs available, there are many
other opportunities for study in fidds related to information technology. The Indira Gandhi
National Open University (IGNOU) isadistance learning program that uses a combination of
videoconference and Internet-based courses, in cooperation with cyber cafes and training
ingtitutes to offer degree programs. These include Bachelor and Master in Computer
Applications, Certificate in Computing, and Bachelor and Advanced Diplomain Information
Technology. American universities are dso beginning to offer accredited long distance degree
programs.

Professond training inditutes like Aptech and NIIT arein the larger areas, and smdller towns
often have some combination learning center and cyber cafe. Asthe Schools Program beginsto
offer service a night, there should be ahost of low cost optionsin previoudy un-served or
under-served aress. There are avariety of certification programs offered though the training
inditutes.

Approximately 15,000 people graduate in fieldsrelated to IT every year in Tamil Nadu, and
while very highly regarded, the higher education system faces significant congraints that reduce
its effectiveness. There are centradly imposed congtraints in terms of quotas and controls on
gpending. There are traditiona strategies which, when faced with the fast-changing world of

B3 NIIT’s Research Director Sugata Mitra has had great success simply allowing children with no computer
training whatsoever access to computers and the Internet. His experiences suggest children’sinnate ability
and hunger to learn even (especially?) without teacher support.

¥ Thaddeus Miles work with Massachusetts Housing Finance Corporation, for instance, has been
successful inteaching inner city youth computer skills through this mixture.
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information technology, have become liahilities -- like triennid syllabus review (often
characterized as reactive even when it is more frequent). And there are resource problems that
leave technology fields ill equipped for research and experience necessary to succeed in the
labor marketplace.

Significant gainsin many of these areas could be created through increased partnership with the
private sector. Thereislittle sysematic input on curriculum by private sector firmsin the
infotech sector. Private sector sponsorship of academic research isbasicaly limited to I1T-
Madras, and required internship programs seem to generaly be a disgppointment for both sides.
The stuation isin sharp contrast to the United States modd in which industry and academia
cooperate extensvely on research & development.

Potentid benefits of research include increased funding for colleges and universties,
development of localy appropriate solutions, hands-on experience for students and faculty,
increased input from industry regarding its needs, increased effectiveness in industry research
(letting higher education do the basic work), and increased generation of new technologies.

More research into localy appropriate technologies would be an academic, economic and
socid boon for India. Indiafaces some of the grestest challenges of the developing world
(environmenta dress, governance, poverty, literacy) and has the technical capacity to play an
active role in addressing these problems. It dso has an incentive, since if India doesn't solve
them it isunlikely that anyone dsewill. Practica examples of this are present in Dr.
Jhunjhunwala s research with TelNet (Telecommunications Networking Group & |1 T-Madras).
Current common computer science research agendas a present are largely theoretical (since
infrastructure is lacking), and not focused on addressing loca needs.

Higher education ingtitutions are not capitalizing on the interet in I T in their volunteer activities.
Rather than limiting teaching to aress like literacy, these organi zations could teach computer
literacy or at least offer opportunities to use computers.™ Whether by using computers with
games, Internet connections, or CD-ROM s containing hedth, agricultura or traditiona
educationd information, technology could be both demystified and made useful.

NETWORKED SOCIETY

It is essentid for government to recognize domestic Internet and IT penetration as top priorities
for growth, sustainability and distribution of benefitsin the long term. In order to redize the
benefits associated with infotech, people must make use of it, for the more they use it the better
they can understand its potentid -- and redizeit.

> As noted, Infosys regularly takes computers to poor areas to offer people the opportunity to use
computers as part of its Reach the Rural program. It also offers Train the Trainers, concentrating on college
science and engineering professors, and Catch Them Y oung, which teaches youth problem solving skills.
Many universities perform some sort of periodic community service.

13



Tamil Nadu Center for International Development

Harvard University

True with society as well as business, as people understand the opportunities presented to them,
they will push government, business and education to make information and communication
technologiesincreasingly available to the masses. Thus, can the vote bank play a postive rolein
combating the power of entrenched gatekeepers.

Asthe access barriers begin to be addressed, use of the Internet ison therise. Increasing
numbers of web portas, interest in NRI (non-resident Indians) and domestic e-commerce are
increasing. Thereis gill much work to be done in the area of generating locally directed
content, presenting it in aculturdly appropriate manner, and hel ping people to comprehend how
to use the new technologies available to them.

People and Organizations Online

There is Sgnificant awareness of the Internet as a phenomenon, but much more limited red
understanding, let done direct experience. Thereis extengve English language advertising for
businesses including WWW addresses, training, and other Internet-related services. This
suggests there exists awareness that the Internet is important, but does not tell us how many
redly useit, or the vaue of the advertised Sites. Last reported, the assgnment of domain names
by NIC (viaVSNL) was paper-based and could take up to a month to complete, a notable
deterrent to registration.

Within Tamil Nadu, there are some locd commercid websites, some higher education Sites, and
afar number of sate government offices. Their number and qudlity (currently errétic) is
increasing. Some larger cities have their own (privately run) portas (Chennal, Madural,
Coimbatore), as does the saeitsef. Mog Stesarein Tamil and English.  Small and medium
dze businesses may be listed online, but rardly have their own websites. There is a much wider
body of organizations online with national relevance. Many people have email addresses
through the various | SPs or Hotmail.

Locally Relevant Content

Portal steslike Chenna Online provide rdlevant links and information on awide variety of
topics of locd, regiond, nationa and international concern. With everything from railway
schedules to wedding planners, the public is gpparently receptive as evidenced (by their own
account) by the one million page viewsin March. Interest is growing, as shown by the increase
from about 5,000 daily visitors at the beginning of 2000, to over 10,000 in April (and about
40,000 page views).

The Government of Tamil Nadu has made significant progressin putting vauable materia on the
WWW, but gill hasawaysto go. Currently al of itsover 70 formson line (in English and
Tamil), dthough they cannot be submitted viathe Web. Tenders are listed on the government
gte, but are not organized to be searched easly (the organization is better on Chennal Online),
and proposd's cannot be submitted online. Other information on the site is Satic, not terribly
detailed, and does not reflect the government’ s actua awareness of IT asatoal for effective
governance. The Chennal Corporation is not yet up and running, dthough its URL has been
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reserved. ELCOT has auseful and extensive list of the many sitesrelated to Tamil, Tamil Nadu
and Chennai. In generd government sites are more clunky than they should be given its 1T

sawvy.

There are numerous other portals, magazines and nationdly targeted Stes primarily in English.
They offer news, information, e-commerce, entertainment, eic. Most Union government
agencies have some sort of gte, athough the quality is greatly varied. They aretypicdly in
English and Hindi.

“TamilNet 99" has been successful in cresting a standardized coding for mono and bilingud
glyphs and keyboard for the Tamil language, thus alowing the gpproximately 70 million Tamil
gpeskers|ocated in Tamil Nadu and al around the world to communicate more effectively. It
has resulted in initiatives like the Tamil E-Zine * Aaramthina’, which recently completed itsfirst
year of publication.

Information Technology in Everyday Life

Cog, availability and locd conditions (like eectricity problems) currently limit use of ICTs.
Locda and nationd service phones are now available in dl officid villages (leaving thousands of
smdler villages uncovered, but within reach). Very few people have phonesin their homes, and
mobile phones are limited to wedlthier groups. Across Indiamost communities have accessto
televison (75%) and radio (95%), with Tamil Nadu’s numbers possibly even higher.

There are rdatively few persond computersin India, and though the number is growing, they
(and Internet access) will remain ararity in the vast mgority of al homes because of cost and
infragtructure impediments. Emalil is available publicly in many urban areas, but is principdly
used by busi nesspeople and students. People do not generdly turn to the Internet for shopping
needs, but may do so for information gathering, chat and certainly for email communication.

Information Technology in the Workplace

Smadl and medium enterprises led the movement to adopt I T until mid-1999, when larger
corporations started late but with resolve. The small and medium enterprises had no legacy
systems, a shorter business cycle and smaller hierarchies (and therefore better accessto
decison-makers) -- dlowing them an eeder path to information technologies. Businesses
related to the IT fidd are & the forein terms of IT use, with others beginning to invest in new
technologies.

Useiswiddy varied, and is not yet causng widespread efficiency gains. Many smdler
businesses have at least a PC or two, but outside of businesses with an IT-focus, it isunlikely to

find a computer or aphone on every desk. Rdatively few government officids outsde the
upper levels have access to computers, and they are not networked.

NETWORKED ECONOMY

15



Tamil Nadu Center for International Development

Harvard University

TheIT indugtry isadriving force in Chennai. Mogt of its efforts, however, are directed at
export markets, and thus many of the benefits this sector offers go unexplored. By aso looking
to nationd businesses, the industry would garner diverse experience while heping generate
efficiency in India. The NASSCOM-McKinsey Study suggests the banking and financia
services sector, utilities, manufacturing industry, and government as obvious and important
garting points.

IT and the Internet in particular could aso play a huge role in increasing generd price
transparency and creating competition, which would leed to greater economic efficiency.’® The
thinking goes that this will generate both lower prices for everyone, and consumers and
industries capable of competing in Indiaand abroad. Some Indian IT executives offered that
India s non-incumbency, lack of bricks and mortar and digtribution channelsis to its advantage,
much like the Silicon Vdley Dot Coms -- no legacy systems.

Employment Opportunities

The source of Tamil Nadu's great successin the I'T sector has without a doubt been largely
related to the presence of its highly trained and effective labor force. Between [IT-Madras,
Anna University and the over 150 other colleges and universitiesin Tamil Nadu, the state has
among the greatest number of technicdly trained studentsin the nation. 1t continues to attract
new business based on this resource, while other citiesin Tamil Nadu remain less exploited,
despite their Sgnificant tlent base. Coimbatore, Madurai and Trichy, however, al present redl
opportunity astheir infrastructure improves. The number of IT companiesin Tamil Nadu has
increased dramatically within the past years.

IT companies in Tamil Nadu

P 596

No of Companies

166

5 108

34

93-94 94-95 95-96 96-97 97-98 98-99 99-00

Year

source: ELCOT home page

Currently there is Sgnificant increasing opportunity in the urban aress, particularly for those with
technical training (especidly college in computer science, dectronics, or engineering) and work

8 Asargued in article, “Untangling e-conomics” in Sept. 21 issue of The Economist
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experience (at least two years preferred). More than 30,000 professionas are employed in this
industry according to the Tamil Nadu government. However, it can gill be difficult to find
people with a sgnificant amount of work experience. Many of those with more experience
choose to work oversess, either under the auspices of an Indian company or a multinationd.
The number of H-1B visasissued by the US government has been increasing and is under
constant negotiation. Other countries have smilar technica needs, and often look to Indiato
fulfill them.

If the infotech sector continuesto grow asit has been forecasted, there may well come a
manpower crunch in which there are smply not enough graduates for the job. Thereisa
turnover rate of around 17%, and manpower costs at one successful infotech consultancy have
reportedly increased 20% in the last year. At present, firms are being forced to fight harder to
retain employees by addressing needs for sdlary increases, improved work environment, better
continuing educationa opportunities and ESOPs.

Business-to-Consumer Electronic Commerce

Currently there ssemsto befairly little e-commerce, with alot directed a non-resident Indians
(NRIs). The limited number of international credit cards contributes to the problem, as doesthe
fact that the banking system is not yet on line. Suspicion of giving credit card numbers over
Internet in exacerbated by the unlimited ligbility that cardholdersface (unlike USlimitsof US$
50). The Post Office presents opportunities as a potentia distributor (via VPP) dueto its
relative efficiency and greet reach. Mogt initid e-commerce might well be limited to cities where
income and connectivity are much higher.

On the other hand, Chennai has a credit card culture, in which some people dmost take a sort
of pridein usng their cards. And while the percentage of people with credit cardsis quite low,
it ishighly corrdated with access to a computer. Meaning that athough “traditiond” e-
commerce won't work for everyone in the short term, there may be enough usersto get it off
the ground. Whether or not userswill entrust their credit card to acomputer is another metter,
particularly without extensve mail order or ATM experience.

Business-to-Business Electronic Commerce

Thereisahigory of large organizations (including the Army) using EDI (Electronic Data
Interchange), S0 it isfairly safe to assume that many of them will migrate towards B2B solutions
as they become increasingly attractive, and that they will draw others dong with them. There
has not been much in the way of new B2B e-commerce, partialy due to the unclear legd
environment, but aso because of the standard signature necessary to conduct business. Thus,
many transactions can be facilitated eectronicaly, but not actually completed.

E-Government
There has been notable progress in putting government online for citizens benefit and heedway
in streamlining the internd processes of government. Tenders are posted in high traffic locations

17



Tamil Nadu Center for International Development

Harvard University

on the Web, development projects are posted ontline, ration cards are computerized, and
driving licenses are stored on adatabase. The officid Tamil Nadu web-ste aso has awedth of
documentary and statistica information about the state. The state has more than 100
goplication forms available online (dthough it is not yet possible to submit them that way) in
English and Tamil. A database for dl land records throughout the state is being created. The
Commercid Tax Department plans to have the biggest stores paying online firg, thus
immediately increasing revenue and convenience, with the smaller businesses to follow.

One important and extremely positive development in Tamil Nadu is the beginning of extensve
use of gpplication software. It is being used for maintaining the database of land records, and
for creeting database of digitized land maps. It isdso being used for many types of regigration
purposes under the STAR (Simplified and Trangparent Adminisgtration of Regigtration) program.
It has aso been devel oped for Transport-related governmentd offices and for tax assessment.
It is even being used to monitor development projectsin some places.

The Regidtration Department’s Project STAR is designed to facilitate processes around a
variety of important documents such as encumbrance certificates (for property transfer),
property vauation and marriage registration. Still inits pilot stages, STAR has reduced search
times from days to minutes, alowed records to gppear in English and Tamil while easing the
burden on the employees and citizens. The system is currently not networked and thus has yet
to achieve its ultimate god of alowing access to records through digtinct entry points. This low-
cog/high-yield strategy for making useiif IT in government does afine job of addressing
corruption/trangparency while improving the public experience of government and improving
work conditions for civil servants.

The biggest missing factor in these initiatives is networking, which is essentiad to take fulll
advantage of the current programs. While WorldTel’ s plansto have dl district headquarters on
line by year’ s end could help the process significantly, the palitics of removing government’s
gatekeepers may be quite complex.

NETWORK P OLICY

With the cyber law finaly passed the environment for e-commerce has improved immeasurably.
Regulation continues to be the thorniest issue of nationd policy, largely due to the size of
DoT/DTS and income of VSNL, and massive power associated with them. One mgor success
has been the minimd licenang fee for 1SPs, and another improvement has been the introduction
of revenue sharing as alicensing fee for loca telephone service providers.

Telecoms Regulation

Some reforms have occurred but the results have been dow and lacking. Asit stands now, the
efficacy of the recondtituted Telecoms Regulatory Authority of India (TRALI) is unproven, and
DOT and DTS seem unrelenting in protecting themsalves. VSNL has been corporatized and
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has improved tariffs, but they were so high to begin with that efforts are il lacking. The World
Bank recently approved a US $62 million loan to strengthen Indid s telecom regulatory
environment and modernize the Department of Teecommunications (DoT), o if thereisindeed
interest in structurd change, thereis now aso some funding support.

Thewirdessindudtry islagging behind, especidly considering the convenience it offers and the
low landline qudity. The Structures of reforms and rates have led to Sgnificantly lower growth
than was seen in China. The most recent mgjor step backwards was the decison againgt caling

party pays.

As dates increasingly redize the role that the telecoms sector has in their economic
development, they may begin to press the Center for speedier and more effective reforms.
Rather than asking for additiona funding, they may ask for legidative results, and that may be
quite reasonable consdering today’ s codition palitics.

IT Trade Policy

Trade policy has been improving, but partly due to convergence issues within telecoms, delays
and inconsstencies in import duties are commonplace (particularly on capita goods like ISDN
switches). Increased transparency/smplification of the import regime would alow businessesto
better rely upon the timely arrival of inputs at the expected cost. Thereisaso corruption within
cusoms. Smplifying the import regime will be good for dl indudtries, not least of whichis|T.

Tax policy rewards software and software services exports by making them duty free, but
imposes taxes on the same products when ddlivered localy. Since the export market is dready
60-70% more profitable, this seemsto risk further stunting domestic uptake of 1T, something
which India cannot afford. These and other smilar policies which promote exports should, at
the very least, not do so at the cost of hurting locd service ddivery.
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OBSERVATIONSAND RECOMMENDATIONS

OVERVIEW OF GUIDING PRINCIPLES

There are certain overarching principles that have become clear as aresult of the Assessment
process and broader lessons learned from previous experiences with information and
communication technologies in a developing world context. These ideas should guide Tamil
Nadu in its quest to benefit more from access and gpplications of these new technologies.

IT initiatives should be designed to support government’s larger strategies
and goals for economic and social development. AsTamil Nadu seeksto address
fundamental challenges'” of universal literacy, improved public hedlth, economic growth and
political reform, IT can and should be aninvaluable tool that iswoven into the Sate s efforts. At
the same time, to both foster improvement in I'T capacity and achievement of other essentid
developmenta godss, the government should push to improve the telecoms environment quickly
and sgnificantly (through increased competition and reform of DTS and VSNL ), continue to
foster tieswith Non-Resident Indians, and improve higher education.

IT can hdp in myriad ways and is essentid to the development process. Tamil Nadu can
improve its datus as a Sate of excellence in aress as diverse as manufacturing, engineering,
textiles and sugar, through wise use of IT in theseindustries. Likewise, Tamil Nadu can further
its reputation as a state of good governance and a business-friendly destination by effectively
using IT to further improve government processes. 1T can certainly play arole in improving
educationa resources, cregting a more dynamic environment, and even dlowing for
asynchronous learning at the school and university level. Developing these initiatives
amultaneoudy benefits IT firms themsdves as wdl, by providing them learning opportunities that
rank high on the value chain. *® However, it isimportant to redlize that I T is not a panacea for
al economic problems but remains orly one piece of the puzzle of economic growth.*®

The state is enjoying early success in the information age, but in order to sustain its gains and
truly capitalize upon them, Tamil Nadu needsto make existing projects more
innovative and aggressive, while creating effective new approaches to
remaining challenges -- and realizing ubiquitous and effective access. The Sate
as awhole cannot take advantage of IT if mogt of its people and organizations are | ft off the
network or unable to capture its benefits. Initiatives to share I'T's advantages more widely and
deeply within society, reaching out to nonIT businesses, rura areas, non-English speakers and

" As suggested by Jeffrey Sachs and Nirupam Bajpai in the April 15 issue of Economic and Political
Weekly.

8 A CEO of oneIndian IT firm referred to the perception (and to some extent the reality) that Indian firms are
known as cheap diligent coders, rather than providers of excellent end to end solutions.

9 Nirupam Bajpai and Navi Radjou, Raising the Global Competitiveness of Tamil Nadu's IT Industry,
October, 1999.
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illiterate people -- not just the mogtly urban dlite currently usng IT -- are essentid if Tamil Nadu
is going to join the Networked World.

The Government-led effort that standardized the Tamil keyboard and fonts represents a mgjor
achievement in making I T gpplications more accessible for tens of millions of Tamil speskersin
Indiaand abroad. Thereis till along way to go before residents have ubiquitous and vauable
accessto IT. The planned high-bandwidth statewide government Wide Area Network (WAN)
will provide opportunities for government to increase the scope of I'T penetration by facilitating
access and putting more of its services and activities online. While the government’ slaws on
rights of way and the WorldTd initiative will support the WAN, it is difficult to predict when it
may become aredlity.

Asfar aswidespread public access goes, it is essentid to get the private sector involved in the
process, since the government and its entities smply do not have the funding or incentives to
move quickly enough to create adequate infrastructure, services and content in the short-term.
Government should implement policies that reduce the cost of appliances, facilitate infrastructure
rollout, and encourage entry into under-served areas.

Government should mobilize academia and business to establish common
goals for IT and work together to achieve them. By sating measurable and
achievable (if ambitious) benchmarks, stakeholders agree on a common vison and commit to it.
Tamil Nadu needs to expand its aready successful cooperation with the private sector into new
aress, while continuing existing efforts. In the past, government has focused on cregting joint
ventures (mostly through ELCOT), facilitating existing business, and encouraging new business.
New attempts at harnessing the private sector’ s growing resources (money, influence,
knowledge) should be initiated to complement government’ s endeavors in boosting Tamil
Nadu’ s readiness.

Academia svadue asthethird leg of support in Tamil Nadu's push for IT competitiveness
should not be overlooked, because itsinclusion not only helps private resources go further, but
also creates a better- prepared workforce. By turning government’ s two-way rdationshipswith
business and academiainto a three-way cooperation, there can be a synergidtic effect that
bolgters the capacity of each individua group, and capitdizes on benefits of collective action.

SUGGESTIONS FOR GOVERNMENT ACTION

Based on the Readiness Assessment and considering the aforementioned principles, there are
certain areas where it has become clear that government should concentrate its efforts. These
activities must be gpproached in an integrated and strategic fashion such that the government
may take advantage of the synergiesthey create, while protecting itsinitiatives from politicd
problems that might derail the implementation of effective policy. Government has aready
shown sgnificant indght and dynamism in many of these areas, but has had varied success with
implementation.
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Specific areas are described briefly, and examined with greater depth in the following section of
the document.

1. Continue to build out telecommunications, physica and busnessinfrastructures.
Infragtructure is necessary, dthough not sufficient to ensuring an IT growth in Tamil Nadu.

2. Push for further telecoms reform and more competition. Hedthy competition isthe
key to affordable, appropriate, and accessible ICTs.

3. Improve governance with IT: Electronic governance empowers people with new tools
to access government. By fostering improved transparency, service and information flow
viause of IT, the government can set a powerful example of appropriate use of technology,
while a0 atracting investment to the Sate.

4. Focus on all levels of education: Increase focus on primary and secondary education,
and keep teaching English.

5. Get more from higher education. Greater interaction between academia and
industry will promote better prepared students and context appropriate research.

6. Prepare people (and organizations) to compete inthelocd and globa
marketplaces. 1T isbecoming evermore important in and of itsdf and asatool in many
professions.

7. Build a statewide database of information reaing to pervasveness and maturity of
technology use across sectors and society to inform decisions of business leaders and
policymakers.

8. Support the creation of locally appropriate content and interfaces. Easeof
use and utility are essential to making ICTs valuable and will dso promote aloca market for
IT products and services. Rura and poor areas must not be left behind.

9. Grow the domestic IT market ad IT firms. ThelT industry needsto servethe
domestic market, people and organizations need to understand how they can benefit from
IT, and government needs to help expand that market and encourage entry.

10. Market IT and success. Share Tamil Nadu’ s success to date more widdly and establish
avison for the future.

1. Continue to build out telecommunications, physical and business
infrastructure.

Internet backbones (devel oped by WorldTd, DTS and others), IT resources like TIDEL Park,
Chennai’ s Cyber Corridor, plusincubatorsin Coimbatore,”® Madurai and elsewhere create
opportunities for entrepreneurs and established businesses, while encouraging growth inthe IT
community around the state. There cannot be too much bandwidth, especidly if the Sate
receivesit in exchange for rights of way. It isimportant to note that access and last mile costs
amount to about two-thirds of the tota per line network cost and will require still other solutions
to addressthisissue.

% Coimbatore's PSG-STEP was already incubating five I T startupsin February 2000.
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Government joint ventures (through ELCOT) and Software Technology Parks of India (STPI)*
should continue to play akey rolein expanson. It isimportant, however, that asinterest,
capacity and capita increase, government does not crowd out private entry. And in order to
accomplish the necessary access upgrade in the near future, private capita will be essentid at all
levels of network development.

High-speed connectivity should be available al over the state, including rurd aress. Itisin those
areas that the state must use its purchasing power, legd authority, or good offices to ensure that
the rurd areas are connected to the network. If the most remote and information poor areas
are left behind early on, they will only lag further in future,

2. Push for further telecoms reform. Government should place pressure on the Center
for further telecoms reform and privatization, long with better service from DTS and VSNL in
the short term. These ingtitutions recognize that they are till dominant providers and have
improved the minimum amount necessary. Where they remain monopoly providers, they should
offer service guarantees for everything from up-time and data transmission rates, to speedy
provison of infrastructure such as leased lines or gateway access.

VSNL’sinternationd calling monopoly is currently scheduled to be reviewed in 2004 — that
timeframeisSmply too long. Exorbitant internationa long distance rates, excessve rates for
leased hdf circuit connectionsto the internationa Internet backbone, inadequate internationd
bandwidth and generdly substandard service are serioudy retarding development and
deployment of IT.

The Prime Minigter took an excdllent first step on July 15 when he announced that undersea
fiber optic cables (like FLAG and SEA ME WE 3) will be opened to private providers -- not
just VSNL. Entering into effect on August 15, it should increase the woeful tota nationd
Internet access bandwidth.?? Government should ensure that al requests for connectivity are
processed rapidly, not cloaking delays in security or other concerns.

DTSislarge and centraized, but its regionad companies have different resources and
condraints. Centrd inflexibility leaves regiond telephone companies with little opportunity for
cregtive solutions to local chalenges. Corporatizing DTS would prepare it for privatization and
could make it a more effective provider. Allowing basicaly open competition in areas where
tdledensity islowest would spur new entrants and creative solutions to last-mile problems.?®

! Government has given a cash grant and interest-free |oan to STPI so that it can set up new links (and thus
IT parks) in Trichy, Madurai, Salem and Tirunelveli by the end of 2000.

Z Today it is estimated at about 350 Mbps, or a few percent of what asingle Silicon Valley service provider
has.

% |_essons may be learned from the success associated with India’ s unregulated cable TV environment
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Congderation of technologica convergence will also be essentia, especidly considering the
increasing potentia for overlgp potentia between the Union Minigtries of 1T, Communications
and Information and Broadcasting.?* Other Center action areas indude rethinking the
prohibition on Internet telephony, changing the terms of the Group PBX to encouraging provide
local telephone and Internet,> and meking the Telecoms Regulatory Authority of Indiatruly
independent.®

3. Government should set a powerful example and attract new business by
fostering improved transparency, service and information flow via use of IT.?
Government use of IT can hep increase itsinterna effectiveness, and facilitate improved

rel ationships with other governments, business, non-profits and citizens. By usng IT to increase
its own efficiency, government leads other organizations by example, helps grow the locd
market for IT and IT services, and creates the sort of locally appropriate web content that
encourages Internet use.

Integration of IT into the government will be quite complex, to be sure, and Tamil Nadu will
have to determine the most effective agpproach to the process, whether incrementd, initialy
limited to certain interna or externd areas, and so on. Government use of these technologies
must not become a patronage or kickback program.?® To build initial success stories, the
government should begin with projects that are easier to implement technicdly, financidly,
bureaucraticdly and paliticdly. The STAR program may be a good example of the initid steps
in that direction. Even cosmetic changes may act asavauablefirg sep in the ultimate god of
lasting change in government functioning. Experiences of other developing world states and
nations suggest awide variety of effective approaches, each unique to the Situation.?

Government has aready received accolades for its effective and business friendly nature,® but
should not stop now while there are so many efficiency and trangparency gainsto be made.

* There is draft convergence legislation, but neither its likely effectiveness nor date of introduction has
been confirmed.

% Thelaw allows non-DTS provision of local phone service, but directs 80% of earningsto the DTS.

% See recent papers by Dr. Ashok Jhunjhunwlala, |1 T-Madras' Head of Electrical Engineering and Computer
Science. Looking Beyond NTP ’99 and Voice on Internet and Long-Distance Call Charges for interesting
discussion.

" Nirupam Bajpai and Navi Radjou, Raising the Global Competitiveness of Tamil Nadu's IT Industry,
October, 1999.

% Government should not be expected to buy from local IT companiesunless they are better than the
competition, but can create incentives for them to offer services domestically and other organizationsto
utilize them. Strategieslike offering tax benefits for investmentsin IT and facilitating networking and
educational events can contribute to the creation of amore lucrative local market.

® For instance, Andhra Pradesh decided on a gradual approach to putting certain services online after
government employees threatened to strike. A Chilean committee tasked with modemizing government
found monetary arguments to be most convincing for IT adoption for government as a whole. On a
Ministry level, incentives were created with a carrot and stick -- the best websites won public recognition,
while offline agencies were also note publicly.

¥ As suggested in India Today
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Government as a whole should make a commitment to improving itsdf through reforms
(employing IT in many cases). Government should put more interna activities online, while
continuing to add services that facilitate interaction with citizens and businesses. One concrete
way government can use I T to facilitate improved service and transparency isto put related
approvas and decisons on afast track -- guaranteeing a peedy resolution and alowing the
process to be followed online.

The gtate can help create a critica mass of content and access, which in turn will generate users
and delivery schemes, which trandate into a sustainable and useful 1T network. WorldTée
optical fiber should be laid to most didtrict headquarters and larger citiesby year’send. The
gate should use its commitment to buy significant bandwidth on this backbone to its advantage
by using it for arange of projects, especiadly including e ectronic government initiatives, and
sharing the cost across them. Additiona bandwidth islikely to result from the fiber rights of way
palicy guiddines™

Current public services such as downloadable forms, driver’ s licensing, the STAR Program,
tenders, and availability of organizationa information are off to agood Start, but can be
improved. Online transactions, such as submission of forms, should be promoted. Offices need
to be networked so services can be rendered anywhere, not just in one particular
neighborhood, thus leading to competition between offices and improved service, and cutting
down on opportunities for corruption. Tenders should be posted digitally so that they can be
eadlly searched with different criteria (by date, government entity, service type, amount, etc.)
and are quicker to download®. Also, the tender should be posted in both English and Tamil. A
more user-friendly tendering process will lead to new opportunities for suppliers, aswell as
compstition between them and ultimatdly better offers for government.

Services should be added and offered in a strategic fashion in order to share the benefits evenly
across society and earn widespread support.  Services must be offered in person as well as
online, lest those without Internet access be offered alower grade of service. Some mixture of
private community access centers along with the touch pad kiosk centers that are becoming
increesngly common is one possible avenue. Successful implementations of IT as seen on the
Indian Railways should be imitated -- where time-consuming processes become smpler and
quicker -- and the public enjoys the benefits, thus gaining political capital and strengthening
support for the process.

As one of the greatest challenges facing Indiatoday and a primary responshbility of government,
diverse programs supporting heglth should be congdered. Everything from developing asystem
for remote consultation (regiondly, nationaly and internationdly), to the sharing of medica
techniques, disease monitoring and eventudly online medica records. Use of IT is particularly

% The May 5, 2000 guidelines require that 2MBPS on all optical fiber laid on state property be given to
government at no cost.

¥ n their present form, most tenders are scanned in as picture files which take longer to download
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vauable in supplementing the chalenged rurd hedthcare system, and the state Wide Area
Network should offer an excellent backbone for that host of services. Pilot projects should be
developed now so implementation can begin as the WAN goeslive.

4. Increase focus on primary and secondary education, and keep teaching
English.

Accessto and integration of 1T should be taken more widely into secondary schools and more
deeply into primary schools, and its capacity to attract students should also be noted. Preparing
and encouraging dl teachers (especidly those in non-1T subjects) to integrate I T in ther
coursawork is as important as pushing for access, and should made be made top priority.* If
ingtructors do not “buy in” to the benefits of technology, we can hardly expect parents and
students to do so.

The Schools Program is off to afine sart, but should be pushed further. The curriculum should
be reviewed and made more flexible — dictating stlandards rather than methods. Asit stands,
the private training organizations providing most computer teechers are limited to using the
date' s curriculum — negating the potential benefits of competition between contractors and
disdlowing experimentation, variation and locally targeted approachesto learning. As other
technol ogies continue to improve, the Program should consider using Linux* and different
operating platforms, other resources (notably CD-ROMs and thinner computing systems),
aternative teaching methods and unstructured access to computers. The Program should o
certify (or guarantee) computer literacy.

When not taught as a subject (e.g., computer science), use of 1T should be combined with other
efforts at educationa reform -- using IT to address traditiona problems such as resource
shortages and low attendance. 1t should aso be used to reduce reliance on rote learning and
repetition, instead focusing on skills like problem solving that are based on the collaborative
work and research that IT enables. By building on more interactive and unique approaches to
learning, the educationd system can dso foster improved skill setsin essentid areasfor IT like
entrepreneurship and research and development.

Access to computers should be expanded to younger children evenif it isintermittent, Snce it
can play an important role in demydtifying IT and providing individuaized interactive educationd
opportunities® Economical possibilitiesinclude alowing visits to computer Schools Program

% Teachers in the Schools Program were initially intended to receive introductory computer training over the
next few years, rather than immediately.

¥ Mexican public schools recently chose a Linux operating system due to the software cost savings,
reliability, capacity to run on older machines, and group programming opportunities offered by the
software’ s open architecture.

% NIIT’s Sugata Mitra' s recent experiment with low intervention learning provides food for thought.
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Computer Labs, using donated smple or out-dated machines with limited functiondity, or
focusing programs like Infosys Reach the Rurd® on youth.

While Tamil has been designated the officid language of Tamil Nadu, government should ensure
that English asamedium for indruction is dill widdy available — for it has played an essentid
roleinthe gate€'s 1T success. Rather than ending use of English to encourage use of Tamil,
effortsto create Tamil software and content should be stepped up to make it more appeding
and economicaly vauable to job seekers.

5. Get more from higher education. The sngle greatest resource in Tamil Nadu has
been the high quality labor it has produced in the 150 plus technical colleges across the Sate,
but they can do even more with better support from partners and more adminidrative flexibility.
Steps are not limited to I T-related fidds and include:

Building partnerships with other academic ingtitutions and businesses (in India and abroad)
Increasing sponsored research

Creating stronger doctora programs (especialy via exchanges with partners, increased
research relevant to India, and more research funding)

Commercidizing idess and technologies emerging from researcht’

Making internships more effective for sudents and mentor organizations

Fogtering proactive and frequent curriculum review with support of partners

Pushing for more adminidtrative |atitude for colleges and universties

Creating coursework on use of 1T in management/business for students and executives,
management classesin “IT busness” and short training programs thet help trangition
technical (but non-IT) studentsto I T positions™

Sponsoring a certification program to address business' bias againgt hiring people with little
Or no experience

Encouraging more community serviceusing IT

Tamil Nadu Indtitute of Information Technology (TANITEC) may be ableto play arolein much
of this, not necessarily as a university, but as coordinator, resource, and advocate for

busi ness’government/academic partnerships. Rather than cresting a new academic inditution, it
may be more effective to build up the existing ones, which also avoids excessive centraization of
resources. Inthissense, TANITEC could become useful in avariety of ways, everything from
promoting interaction between business and academia, to touting educationa resource and
running job IT job fairs and business plan competitions for sudents.

% By equipping a van with computers and sending it into rural areas, this initiative seeks to provide alittle
basic education, basically demystifying the machines somewhat. It seems that using even simple tools like
educational computer games could help reach awhole new segment of the population.

¥ 11T-Madras’ Jhunjhunwalaand TeNet have already started four companies.
% See the Center for Entrepreneurship Development in Madurai.
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Government’ sinitiative to extend the Schools Program to the college leve, offering students and
law, medical, dentd and arts and science colleges compuiter literacy appears to be a strong step
intheright direction for extending IT into new fidds. Basic computer literacy is becoming more
and more necessary for every field — technical or non-technicd.

6. Tamil Nadu's educationd environment should grow people (and organizations)
capable of competing in the local and global marketplaces.* 1T isbecoming
evermore important in and of itsdf and asatool in many professons. Organizations (and their
employees) must magter IT for whether they are technology developers or consumers, I'T
comprehengion is an increasingly large component of human capital. The capacity to deveop,
commercidize and utilize technology (a al levels) has become an essentia dement of any
community’ s economic competitiveness. Education and training has been one of Tamil Nadu's
strong suits, and the state can il afford to rest upon its laurels® now, especidly in the aress of
management and entrepreneurship.

Current managers (regardiess of their field) should prepare themsdves to better use I'T, and
ensure that a division between the older and younger (or savvy and not) does not occur around
technology use. Technology’s capacity to dienate those unfamiliar with it has caused many
organizations either to resst adoption (because principals did not understand) or disregard the
vaue of experienced employees (where agelsm lead to perceptions of lack of technicd

capacity).

Thereisno factua basis to the once common assertion that India produces better engineers than
entrepreneurs (and there may be evidence to the contrary), but the link between and vaue of
both skill sets should not be underestimated. Constant re-evauation and adaptation of the
educationa system is necessary to ensure that it prepares people to create, grow and mantain
organizationsin today’s complex climate. Education even hasarolein issues such as
addressing cultura stigma associated with failing business ventures or building less hierarchical
organizations. Education aone certainly cannot change society, but can consider its tendencies
and their implications.

7. Support the creation of locally appropriate content and interfaces.
Individuas and organizations will only pay for IT if they think it is vaduable to them. Mogt of
what is on the Internet is not relevant or accessible to most resdents of Tamil Nadu. The
greater the quantity of useful information (whether from government, private sector, non-profit
organizations or citizens at large) and the more accessbleits format (present it in Tamil, English,
and even audio or visud formatsif possible), the more likely Internet useisto increase. More
content drives more users, in turn increasing the vaue of advertiang and customer base of

¥ Continuing to develop quality manpower will be a key element for success. One Indian IT executive
estimated revenue per employee to be 60-70% higher in the USthan in India. Most people felt that attention
to quality was good, but that it needed to improve in order to be competitive on the international market.

“* The largest number of H1-B visas issued by any US Consulate in the world is from Chennai. Further, a
survey by Business World in Jan 99 rated Tamil Nadu as having the highest capacity for technology
absorption in the country.
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telecenters. At the sametime, an increased indigenous user base will aso help to drive interest
in building localy appropriate (and profitable) content.

Government and business should investigate incentive schemes and grants in order to reach the
critica mass of locd content quickly. Government can begin by encouraging/requiring its entities
to have an effective online presence. A mix of grants and partnerships between business,
academia and government could lead to web presence for non-profit organizations and
improved web-authoring skills for sudents or start up organizations, dong with useful content.
The Tamil Internet conferences and the Tamil Internet Research Center are laudable stepsin the
right direction. The Tamil Software Development Fund reinforces the government’s
commitment for innovetive software in Tamil.

8. Build a state-wide database containing information about level of
penetration and maturity of use of information technology and communication
technologies across sectors and society. The database isfundamenta for IT solution
providersto target specific markets and for the government to assess the performance of
different sectorsinthe usage of IT. Thiswill dso hdp individua organizations to make Strategic
decisons about their own usage of I1T. For ingtance, if the buyersin a certain industry are seen
to be adopting IT, the sellers would know how to respond to that change and vice versa.

The database would aso be insrumentd in assessing the level and maturity of usage of ICT in
society at large. For instance, specific information about the geographica and gender
digribution of the use of ICT would help in drategic policy-making. Likewise, by tracking data
overtime, program effectiveness will become apparent.

9. Promote domestic awareness of IT utility and encourage domestic I'T firms
to service its needs. Build athriving domestic market, and succeed in renventing e-
business and e-commerce for Tamil Nadu, Indiaand other parts of the developing world. Tamil
Nadu faces tough business competition from its Indian neighbors, to say nothing of the
communities around the world angling to garner I T-driven prosperity. By providing loca IT
solutions, IT companies gain experience with end to end solutions, expand their ranges of
sarvices, and dimb the value chain. Consumers (organizations and individuass) get the benefits
of market-appropriate solutions;** increased competition (lower prices and better service),
dedling with companies that understand the local context, and physica proximity. The
relationship strengthensthe IT industry, locd business, government (through taxes) and boosts
the economy as whole.

Initiatives include:
Promoting ubiquitous access

*t An appliance example: by designing a US $400 phone connection, TeNeT is seeking to serving Indian
needs, not those of developed world economies-- whose lines cost doubl e that.
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Accessng the huge Tamil spesking population by capitadizing on government’s successin
Tamil sadardization

Offering tax benefits or loans to organizations investing in I'T to spur early adoption
Expanding | T-enabled services up the chain from Medica Transcriptions (epecialy those
facing new technology developments) to more value added areas* and beginning to offer
lower end services from rurdl areas®

Clugtering I'T busness initiatives, S0 businesses can capitdize on existing indudtries, busness
models, expertise, relationships, and other economic interests

Ensuring that the tax structure no longer favors export earnings over domestic earnings™

One essentid component of Tamil Nadu' s success has been the persond attention offered to
the private sector. Initiatives such as I T-trade missons, one-window approvas, land grants for
IT companies, and other favorable treatment should be considered™ (and publicized if granted).
Importance should be placed on attracting new big entrants (recent sgnificant arrivalsin India--
but not Tamil Nadu -- include Intdl, T1, Microsoft), epecidly those interested in research and
development.

It is a0 essentid to attract and creste new and smaller I'T businesses through activities such as
aseed capitd venture fund,*® business plan competitions, partnerships between technical and
management schools, and conferences. In this respect, active cooperation between government
and indudtry is of absolute necessty. The Tamil Nadu Software Fund forms an excellent
complement but there should be more seed funds for smaler ventures needing less capital.

10. Share Tamil Nadu’s success to date and establish a vision for the future,
encouraging IT adoption and new business. Government's low-profile support for
business-led growth has been very effective a developing the IT sector, but has limited the
credit Tamil Nadu has received for its success*” Areas such as | T-enabled governance and
education reforms, and broader societal use of IT require a greater public leadership role,
preferably in cooperation with the private and non-profit sectors. By making the approach
more cooperative, capacity for success increases as does the number organizations with a stake
in success. Rather than following the mode in Andhra Pradesh -- where the government is

2 McKinsey & Company’s December 1999 study for NASSCOM suggests the financial services area as a
great opportunity for buyers and sellers.

* Cambridge-based Spryance has long expressed interest in medical transcriptions outsourcing to rural
areas, but up to now has been delayed by infrastructure deficits.

“ Also detailed in McKinsey’ s study for NASSCOM.

** Government sponsored a successful IT-trade mission to Singapore in February 2000. Companies on
Chennai’s Cyber Corridor received special consideration in infrastructure development.

“® Seed capital in the one-two lakh rupee range (US $ 25,000-50,000) was reported in many interviews as
being difficult to access because its size does not compensation for administration costs. Amounts ranging
from 20-30 million rupees are easier to get from investors.

“" Informal surveys of IT and India experts and mainstream journals suggest strongly that Bangalore and
Hyderabad are considered to India’ s I T leaders, and rarely even mentioned Chennai.
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leading the charge -- ajoint approach would both be more trusted and a so share associated
burdens (and rewards) among partners.

Government can help create the environment necessary to make I'T an effective tool for Tamil
Nadu -- which involves atending to policy, programs, publicity and leadership -- to dlow and
encourage dl citizens and organizationsto use IT effectively. And while government should not
haveto lead in dl cases, it must not be afraid to do so. Communication of these programsis
essentid. Some combination of government and its partners must publicize the state's
achievements.

There should be a coherent strategy to publicize Tamil Nadu's achievements™ -- within
government and Tamil Nadu, in the rest of Indiaand around the world -- to attract new interest,
new organizations and new investment in IT. By coupling nascent IT initiatives with
accomplishments, and concrete future benchmarks that allow rea evauation, government can
help establish a common vison for the Sate.

Contrary to popular supposition, publicity need not al be mass marketing, it can dso be
targeted to specific audiences and delivered on asmall scale for mgor impact. By employing
diverse networks including conferences, professona contacts, electronic newdetters and
websites, achievements can be disseminated to those who care most, without expending
resources and dtering the message to reach or suit the masses. Thus, the academic, business
and government communities can be kept better informed, and their resources marshaed.

Government should place top priority on creating functiona and attractive webdgtes for ELCOT,
Chennai Corporation, and the rest of government entities. In many fields, and particularly those
relating to I'T, websites are likely to be the single most important initid means of communication,
and there is Imply no excuse for relevant government entities having anything less than aworld
classwebgte. Further, there should be links to these Sites wherever pertinent, and Tamil
Nadu' sinitiatives should also be grategicdly disseminated (via the Union Ministry of
Information Technology ste, for instance).

There must be some champion for the state’' s I T industry within government, possibly the Chief
Minigter or Minister of Industry, with other ministers publicizing use of IT whereitisrdaed to
their activities. The IT secretary should aso be empowered and encouraged to speak publicly
on behdf of the government on mattersof IT. The sa€ s paliticians and high-leve bureaucrats
should be trained in the use of IT, and required to include I T in their discourse, budget and
planning. There should be a communications component for every IT project.

Some of Tamil Nadu's comparative advantages that merit publicity are:
Primary and secondary Education system -- among highest literacy ratesin India for men
and women with many English speskers.

“8 TiE-Chennai may be an important platform for marketing to investorsin the US
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Schools program -- dl the state’' s government higher secondary schools have computer
labs, and most should be wired next year.

Good accessto qudity higher education ingtitutions -- 11 T-Madras, universities, colleges,
IGNOU, private training organizations (NI T, Aptech)

Mogt technical graduates of any saein India

Government online -- downloadable forms, driver’ s licensing, STAR program, tenders,
organizationd information

Incubators-- Run by STPI and othersin many mgor cities

Numerous Government I T-related joint ventures -- many sponsored by ELCOT

Support for business community -- recent trade mission to Singapore, one window
goprovasfor new business, exigting venture capital fund

Biggest skilled labor exporter in India, which has positive implications for contacts overseas
and returnees

Significant economic base -- access to capital, business experience, potential loca IT
markets, srong manufacturing industry, vibrant film industry

Offices of mogt of the biggest Indian IT companies-- TCS, CGS, Infosys, Satyam Infoway,
Pentafour

Excdlent business climate/reputation -- known as a business-friendly government, has a
date IT policy

Ever improving I T infrastructure -- TIDEL park, Chennai Cyber Corridor, plus smaler
projectsin Coimbatore, Madural, rapidly growing bandwidth, VSNL node in Chenna,
STPI nodes in Coimbatore and Chennai

Rdatively good infrastructure -- eectricity, roads (including new public-private toll roads),
port, internationa airport (only 2 ¥z hour flight to Singagpore/Kuaa Lampur), new Madras
Rapid Trangt System for regiond travel

Geographica diversty -- not dl business centered in capitd city

Reations with Sgnificant Tamil Diagpora

NASSCOM study, HIID study on competitiveness, journa accounts all corroborate
positive outlook

Nice climate, beautiful geography, greet food
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SELECTED GLOSSARY

CID Center for International Development a Harvard

DoT Department of Telecommunications

DTS Department of Telecommunications Services

ELCOT Electronics Corporation of Tamil Nadu Ltd.

HIID Havard Indtitute for Internationd Devel opment

ICT Information and communications technology

IGNOU Indira Ghandi Nationad Open University

T Indian Indtitute of Technology

IT Information technology

ITG Information Technologies Group a CID

NASSCOM Nationd Association of Software and Software Services Companies

NIC Nationd Informatics Center

NRI NornResdent Indian

STPI Software Technology Parks of India

TeNeT Tedecommunications and Networking Grouwp at 11 T-Madras

TIDCO Tamil Nadu Development Corporation

VSNL Videsh Sanchar Nigam Limited
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SELECTED WEBSITES

Articles
Deployment in Developing Countries? <http:/Awww.isoc.org/inet99/proceedingsg/1c/1c 2.htm>

The Firg Mile of Connectivity
<http://mwww.fao.org/docrep/x0295e/x0295e00.htm>

Cyber Naidu's bug-ridden Andhra Pradesh
<http:/AMnww.hindubus nesdline.com/stories/042039ch.htm>

CNN.com - Indias e-commerce law herads economic progress, but privacy issuesloom -
June 29, 2000
<http://Mmww.cnn.com/2000/L AW/06/29/indiall T.law/index.html>

IS Emerging Markets India
<http://:@www.securities.com/cgi- bin/is'94dec/IN/homepage _config.html>

Elementary, my dear Watson
<http://Mww.economist.com/surveys/displayStory.cfm?Story _id=375504>

Economigt

Untangling e-conomics

Sep 21st 2000

<http://mwww.economist.com/surveys/showsurvey.cfm? ssue=20000923>

The Economic Times Online - India's No.1 Business Newspaper - Companies, Industry,
Economy,Politics
<http://216.34.146.179/today/pagehome.htm>

Business World- 17th January 2000
<http:/Mnww.bus nessworldindia.com/archive/20011 7/index.html>

Portals
Chennaonline-Indian online Magazine from Chennal, India <http:/Mwww.chennaionline.con/>

Gate-way to Chennai ...
<http://mww.chennaionnet.conv>

Coimbatore Online
http:/Aww.coimbatoreonline.com/
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Madura Online
<http:/Aww.maduraionline.com/>

India Times : The Tota Solution to any Indian business informetion
<http:/Mmww.india-times.con/>

Wecometo rediff.com
<http:/Amww.rediff.com/>

India Times
<http:/Mmww.india-times.com/datal/links.html>

Business Today
<http:/mww.india-today.com/btoday/>

Cyber India Online: Technology, news, reviews, analys's, career guides, and Internet resources
for the Information Technology professond
<http://www.ciol .com/>

Welcome to Mantra Online
<http:/AMww.mantraonline.com/>

VSNL Power Portal
<http://internet.vanl.net.in/>

Indiatimes - Your Gateway to India
<http://indiatimes.com/>

Welcome to Deccan Net - South India Online!
<http://www.deccan.net/>

Organizations
Welcome to NASSCOM Home Page
<http://Awww.nasscom.org/>

We cometo SetyamOnline.com
<http:/AMww.satyamonline.com/main.asp>

WorldTe Home Page
<http:/Amww.world-tel.com/>

NCI
<http://mwww.indiansources.con/>
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Dhar- The Symbol of Change
<http://www.gyandoot.net/>

indev - India Development Information Network
<http://mwww.indev.org/>

Indian Women Online
<http:/Aww.indianwomenonline.com/>

Tamil Nation - a growing togetherness of more than seventy million Tamil people
<http:/Aww.tamilnation.org/>

TeNeT - The Telecommunications and Computer Networks Group, [T Madras, India
<http://www.tenet.res.in/>

FreeOS - The Resource Center for Free Operating Systems
<http:/Amww.freeos.com/indianlinux/>

Welcome To DishnetDSL
<http://Mww.ddd .net/>

Government Organizations
Nationa Taskforce on IT & Software Development
<http://it-taskforce.nic.in/>

Indian Indtitute Of Technology, Madras, India
<http:/Aww.iitm.ac.in/>

Chenna Tdephones- Home Page
<http:/Mmnww.chennaitelephones.gov.in/>

ELCOT
<http://www.e cot.com/>

Wecometo the Officid Website of Andhra Pradesh
<http://mww.andhrapradesh.con/>

Videsh Sanchar Nigam Ltd., India- VSNL
<http:/mww.vanl.com/englighvindex.html>

Tamilnadu Telecom Cirdlenewpagel
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<http://tamilnadu.dotindia.com/>

IT Schools 2000 Project
<http://jiva.org/itschools/>

Nationa Informatics Centre
<http:/AMmww.nic.in/>

News Archive of Minigry of Information Technology
<http:/AMww.mit.gov.in/newsarchive/index.htm>

Linksto other sites
<http:/Amww.mit.gov.in/other.htm>

Welcome To ETH Education
<http://education.eth.net/>

FreeOS - The Resource Center for Free Operating Systems
<http:/Amww.freeos.com/indianlinux/>

Welcome To DishnetDSL
<http://Mww.ddd .net/>

Welcome to Deccan Net - South India Onlingl
<http://www.deccan.net/>

CENTRAL VIGILANCE COMMISSION
<http://cve.nicin/>

Mahithi
<http:/Amww.bangd oreit.com/Mahithi.htm>

Gopinath Munde - Welcomes you for E- Governance
<http:/Mnww.gopinathmunde.conmy>

Trade and Technology Centre for Electronics-India
<http://www.ttce.org/>

Infosys Technologies Limited
<http:/Mmww.inf.com/infosys.htm>

ISP India Info - Y our Comprehensive guide about the Indian 1SPs
<http:/AMww.ispindiainfo.com/>
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Data

Welcome to Cyber-Geography Research
<http://www.cybergeography.org/>

Nua Internet How Many Online <http:/AMww.nuaie/surveyshow_many_online/index.html>

ITU: Tdlecom Indicators
<http:/Aww.itu.int/ti/>

Evduating the Sze of the Internet
<http://www.nets zer.com/>

The Geography of Cyberspace Directory - Internet Traffic and Demographic Statistics
<http:/Mmww.cybergeography.org/statisticshtml>

Globa Diffuson of the Internet
<http://mosai c.unomaha.edu/>

Focus Tamil Nadu - Snapshot of Chennai
<http:/Aww.focustamilnadu.comvtamil nadw/focus/profiles/Snapshot.htm>
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Ashok Bakthavathsalam
Director
KG Information Systems (P) Ltd.

Dr. P. K. Bhattacharyya
Joint Director
Centra Inditute of Educationd Technology

Sumit Bose

Joint Secretary Dept. of Elementary Education and Literacy
Ministry of Human Resource Development

Government of India

Dr. Vikram Khub Chand
Associate Research Professor
Centre for Policy Research

J. Chandrasekar
Executive Officer
Confederation of Indian Industry

Atul Chaturvedi
Cadlle Trexim/Castle Agencies

K. Dharmargan
Director Generdl
Indian Indtitute of Foreign Trade

D. Easwaramoorthy
Project Manager
e-Brahma Technologies Ltd., Pvt.

Dr. Ratnakar Gedam

Dy. Adviser

Panning Commission, Y ojana Bhawan

K. Gnanadesikan

Chairman & Managing Director
Electronics Corporation of Tamil Nadu Ltd.

Madhumita Gupta
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Office of Program Development & Economic Growth
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Marut Sen Gupta
Executive Officer
Confederation of Indian Industry

Dr. S. Hariharan
General Manager, Telecom
Department of Telecommunications

Dr. B. llango
Vice-Chancdlor
Bharathiar Univeraty

S. S lyer
Genera Manager (Development)
Chenna Tdephones

Kumar Jayant
Executive Director
Electronics Corporation of Tamil Nadu Ltd.

Dr. R. Jayaraman
Dept. of Entrepreneurship Studies
Madurai Kamarg Univerdty

Dr. Ashok Jhunjhunwala

Professor and Head Department of Electrica Engineering

Indian Inditute of Technology - Madras

M. S. Karpagavalli
Systems Executive
NIT Limited

C E Karunakaran
Managing Director
Cyber Commerce Private Limited

Amy Louise Kazmin
Correspondent
BusinesswWeek

Harvard University



Tamil Nadu

Center for International Development

ArifaN Khan
HR & Admin Executive
Cyber Globe (India) Private Ltd.

SrivasaKrishna
Executive Director
Andhra Pradesh Technology Services Ltd.

Seetha Krishnan
Executive Business Devel opment
Agt Electronics Ltd.

P. Suresh Kumar
Managing Director
E Scribe Solutions (India) Private Limited

Pankg Kumar
Senior Manager - Marketing
Satyam Computer Services Ltd.

K.S. Lakshminarayanan
Generd Manager Chief Technicd Advisor

Electronics Corporation of Tamil Nadu Ltd.

Ramesh Chand Meena
Director (Admn. ) & CEO
TANITEC

And Chief Executive Officer
Elnet Technologies Ltd.

Manish Mehta
Vice President
Satyam Computer Services Limited

Sunil Mishra
Project Consultant
WorldTd Limited

Anuradha Mitra
Dy. Director Genera (EF)
Dept. of Telecommunications
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Brigadier R SMurthy, (Retd. )
Senior Manager (Adminigtretion)
Tata Consultancy Services

N. R. Narayana Murthy
Chairman and Chief Executive Officer
Infosys Technologies Ltd.

Dr. R. Nadargan
Professor & Head Dept. of Computer Applicaions
PSG College of Technology

G. C. Nageswaran
Chairman
Confederation of Indian Industry

Narasmhan
Manager- Software Operations
KG Information Systems (P) Ltd

S. Padmanabhan
Resdent Manager
Tata Consultancy Services

V. Paramasivam
Director
e-Brahma Technologies Pvt. Ltd.

N. Parameswaran
Sr. Generd Manager
Videsh Sanchar Nigam Ltd.

Dr. R. Prabhakar

Principd

Coimbatore Ingtitute of Technology
S. Prabhakaran

Manager Development Department
Electronics Corporation of Tamil Nadu Ltd.

D. Prakash

Secretary to Government
Information Technology Department
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Government of Tamil Nadu

Dr. SR. K. Prasad
Director
Coimbatore Ingtitute of Technology

S. E. Raam
Deputy Generd Manager
Department of Telecommunications

G. Raagopa
Director
CGS Systems Private Limited

R. Rgdakshmi
Director
STPI Chennal

K.S. Rgamani
Vice President ERP Solutions & Services
sdg- software india (p) Itd.

M. PandiaRgan
Managing Director
Intwel Technologies Limited

L. Rgendran
Joint Manager (Dev)
Electronics Corporation of Tamil Nadu Ltd.

M. Ragkumar
NIIT Limited

A. P. Ramachandran (Ramesh)
Director - Technica

Ravichandra Systems & Computer Services Ltd.

G Ramasubramanian
Director
e-Brahma Technologies Pvt. Ltd.

Dr. P. Ravi
Managing Director

Harvard University



Tamil Nadu

Center for International Development

Seyyone Software Solutions Pvt Ltd

L. Ravichandran
Director
Chennal Interactive Business Services (P) Ltd.

Achyuth Reddy
Managing Partner
Deccan Moulds

R. Sakthive
Joint Director, Rurd Developmest

Tamilnadu Corporation for Development of Women Ltd.

Divya Sampath
New Projects & Alliances
Satyam Infoway Limited

V.S Sedan
Generd Manager (Engg.)
Videsh Sanchar Nigam Ltd.

Ram Seshadri
Director- India Solution Centers
Electronic Data Systems (India) PVT. Ltd.

Pradeep Singh
Chief Executive, Infrastructure
Infrastructure Leasing & Financid Services Limited

Pramath Sinha

Principa

McKinsey & Company, Inc.
G. Svakumar

Branch Manager
Pioneer Internet Pvt. Ltd.

Justice S. S. Sodhi
Chairperson
Tedecom Regulatory Authority of India

Dr. P. N. Sridharan
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Cognizant Technology Solutions

Sridharan
Vice President
KG Information Systems (P) Ltd.

V. Subramanian
Advisor
E Scribe Solutions (India) Private Limited

V. K. Subramanian
Generd Manager
Videsh Sanchar Nigam Ltd.

Surg
Consultant
Tata Consultancy Services

K. Thangarg
Managing Director
Agt Electronics Ltd

Peter Thormann
Program Officer
USAID Ddhi

D. Venkateswaran
Venbro Polymers

Er. M. A. Waheed
Manager Twins
Bangdore
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