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Abstract

The explosive growth of the information-intensive services sector is radically atering the
world economic landscape. In the emerging knowledge-based globa economy, the sustainable
competitive advantage of nations will reside not in their possession of abundant natural resources
or cheap labor force, but in their ability to harness their countries’ intellectual assets. As such,
the knowledge revolution offers a unique chance to those devel oping countries and sub-regions
like Tamil Nadu, with substantial knowledge assets to leapfrog entire stages of development.

This paper argues that in order to assume aleadership role in the making of the global
knowledge economy, Tamil Nadu needs to initiate a knowledge-led devel opment policy that
builds on the state’ s successful 1T industry. The success of such a growth strategy will critically
depend on the international competitiveness of itslocal knowledge industries. Therefore, an
attempt is made in this paper to propose a roadmap to raise the global competitiveness of Tamil
Nadu'sIT industry.

To be able to put together a comprehensive knowledge-led development policy, Tamil
Nadu needs to strengthen the capabilities of not only the supply side, but aso the demand side of
itsIT industry. Indeed athriving domestic market would provide a spur to thelocal IT firms,
allowing them to hone their product development and marketing skills first at home and then
abroad.
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HI1D Development Discussion Paper no. 728

RAISING THE GLOBAL COMPETITIVENESS
OF TAMIL NADU'SINFORMATION TECHNOLOGY INDUSTRY

Nirupam Bajpa and Navi Radjou

At the 1999 India-US Summit, appropriately titled 'Dynamic South' and held in Chennai, the US
Ambassador in India, Mr. Richard Celeste, said the 'Silicon triangle' in South India (with Chennai,
Bangalore and Hyderabad as its vertices) rivaled the Silicon Valley in California.

A later comer to join the Indian IT revolution, Tamil Nadu has nonethel ess made remarkable
progress in the past five years. Building on the state's inherent advantages -large reservoir of IT skills,
low-cost of living, investor-friendly public policies, better-than-average infrastructure- the Tamil Nadu
government has multiplied efforts to attract foreign investment into the local IT industry. In 1998, the
state announced a far-reaching, industry-friendly IT policy and set up a state-level IT Task Forceto
implement it. All these efforts have paid off well: software exports have zoomed from nowhere to over
US$300 million in 1998. The state’s ambitious target for IT hardware alone for the year 2002 is set at
US$1.25 hillion: if thistarget is reached, the region’s contribution will represent about 30 percent of the
entire Indian hardware production.

However amazing Tamil Nadu's success story might sound, a question arises: could Tamil Nadu's
IT industry sustain its stellar growth in light of the fierce competition from within and outside India?
What are the hurdles that Tamil Nadu needs to surmount before its vision of evolving into an IT
superpower becomes areality? In 1998, Tamil Nadu's share of the global 1T market was atiny 0.035%,
On the other hand, Ireland -whose population is just about one-fourteenth of Tamil Nadu's- istoday the
second largest software exporter after the U.S. Still, Ireland's software industry employs no more than
15,000 peopleg, whichislessthan in Tamil Nadu. Then, what does it take to become a software exports
dynamo?

As part of our study, we analyzed the I T policies of countries like Ireland and Israel, which boast
of asuccessful track record in IT development. We also looked into where the global IT industry and the
world economy were heading and asked ourselves: What are the most promising I T trends? What impact
will the Internet have on societies around the world? What will it take to be aglobal 1T player in the 21%
century? Having obtained some preliminary answers to our questions, we took acritical look at the
current state of the IT Industry in Tamil Nadu. Our preliminary analysis led us to some crucial
observations:

1. 'Servitization' of the world economy requiresinclusion of new thrust areas in Tamil Nadu's overall
development strategy. We believe that the Tamil Nadu government, while maintaining export-
oriented manufacturing production as a priority area, may need to lay greater focus on capital and
knowledge-intensive service industries such asthe IT industry.

2. 1T policies ought to be formulated within the broader context of economic development. Although IT
can positively contribute to all segments of an economy, it is only one piece of the puzzle. It isvital
that the Tamil Nadu Government drafts a comprehensive blueprint in which it articul ates its strategy
for economic development, as Singapore did back in 1991*. Such an economic Masterplan, however,

! Government of Tamil Nadu (1997). Information technology Policy

2 |ndia's sharein the global 1T market today is 0.5% and TN accounts for 7% of the country's I T revenues.

3 Industrial Development Authority (IDA) Ireland

4 Ministry of Trade & Industry, Singapore (1991), Towards a Developed Nation: The Strategic Economic Plan.



needs to emphasize the role of IT as the lynchpin of sustainable economic growth in Tamil Nadu.
Furthermore, it needsto encourage all state departments -from Agriculture to Finance to Industry - to
become efficient IT users and active promoters of the local IT industry. This paper provides an
innovative way to 'cross-promote’ IT among government departments.

3. Tamil Nadu's current competitive advantages are not sustainable. In order to become areal world-
classIT player, Tamil Nadu needsto evolve from being alow-cost I T supplier to much more of a
value-added services provider. Also, increasing competition from within and outside India on cost
(China) and quality (Israel, Ireland) could rapidly erode the comparative advantages of Tamil Nadu's
software industry within 5 to 10 years.

4. Macroeconomic performance depends on microeconomics (and vice-versa.) Achieving global
competitiveness paradoxically beginswith building a strong local base. In his"Findings from the
1999 Executive Survey," Porter notes’ that "unless there is appropriate improvement at the
microeconomic level, political and macroeconomic reform will not bear full fruit." We noticed that
Tamil Nadu's microeconomic foundations are not yet entirely conducive to start aglobal IT
revolution. For instance, one reason why the productivity of Israeli IT workersis so highis because
most of them are paid with stock options, a concept still immature in Tamil Nadu IT industry, due to
legal restrictions. This paper proposes appropriate improvements at the microeconomic level.

5. ltisvital to create a strong local market. There are strategic reasons for focusing initially on the
domestic market to develop experience and capabilities before venturing into international markets.
Tap into opportunities at home. The huge domestic market provides Chinese I T firmsto reap benefits
of economies of scale. Current IT policiesin Tamil Nadu mostly support supply-side: however, it is
equally important to bolster demand-side.

6. IT should act as an equalizer: evidence from both within and outside India shows that 1T-led
economic growth, rather than contributing to a more balanced and equitable regional development,
might further widen the income disparity between urban and rural areas. Madon points out that
contrary to the international reputation earned by Bangalore, the advent of the information age has not
affected the overall economic picture of the state, which remains primarily an agricultural state®. Out
of the total population of almost 50 million people, around 76% live in rural areas, and thereisahigh
incidence of rural poverty in these areas. Tamil Nadu government may wish to avoid such pitfalls.

7. Thelnternet & E-commercewill lead the Third Revolution'. Two years ago, the globa IT Industry
was estimated at $1 trillion dollar. That figure today is dwarfed by the potential market that electronic
commerce promises to usher in. According to Forrester Research, worldwide revenues from e-
commerce activities could amount to a staggering $3.2 trillion by 2003! We are convinced that the
Tamil Nadu IT Industry, by intelligently leveraging itsinherent strengths, can secure a decent share of
the lucrative Internet software market and eventually emerge as an e-commerce leader. In one of the
sections subsequently, we suggest ways to tap into this promising market.

Our paper is structured as following. In the first section we analyze what we call the 'servitization'
of the world economy, that is the emergence of the services sector as the principal generator of wealth and
employment in both developed and emerging economies. We observe that the astounding growth of the
tertiary sector isfuelled by the explosive demand for knowledge-intensive services, i.e., those activitiesin
which information technologies -particul arly the Internet- play the role of an enabler. After highlighting
the strong positive correlation that exists between IT development and national prosperity, this section

5 Porter, M (1999), Microeconomic Competitiveness: Findings from the 1999 Executive Survey, WEF
® Madon, Shirin. Information Technol ogy Development in Bangalore



concludes that Tamil Nadu needs to significantly accelerate development of its knowledge-intensive
services sector in order to achieve sustainable economic growth.

In the second section, we present our key findings about the Indian, and more specifically Tamil
Nadu, IT industry. We identify the major characteristics of the Tamil Nadu IT industry and highlight its
strengths and weaknesses. We a so position Tamil Nadu against its competitors. In the third section, we
provide aroadmap to make the Tamil IT industry globally competitive. We believe that in a country like
Indiawith alarge domestic market, enhancing supply-side capabilities aloneis not sufficient. The
government should also support the demand side in order to provide a spur to thelocal IT industry.
Deriving from international best practices, we propose a series of measures that the Tamil Nadu
government could follow to create a vibrant domestic IT market and develop the local IT industry
capabilities. Taken together, these supply-side and demand-side enhancement policies constitute a
comprehensive I T-led growth strategy that will help Tamil Nadu emerge as akey player in both the
national as well asthe $2 trillion global IT industry.

The key feature of our study resides in the fact that most of our arguments are illustrated with
examples derived from countries with a proven track record in IT development. We believe we can learn
much from the successes and failures that other nations have had in implementing their own IT policies.
Our recommendations therefore rely on international best practices. Nonethel ess, we realize that
sometimes a particular policy that was successful el sewhere might not necessarily work in the context of
Tamil Nadu. In those special cases, Tamil Nadu needs to act as atrail blazer by pioneering the
implementation of innovative policies. And that is the beauty of our digital economy: it offersalevel-
playing field for emerging economieslike Indiato try some innovative policies that, if successful, will
provide it with a comparative advantage over developed countries.

Finally, our study also aimsto challenge several misconceptions associated with IT development and
globalization as pertaining to developing nations like India:

Even in an era of increasing globalization, local economic circumstances do still matter. For
developing nations, globalization starts ... at home! Undoubtedly, the first step in a successful global
IT strategy is the creation of an institutional infrastructure that supports the establishment and growth
of alocal IT industry. Thisinvolves the development of a strong local entrepreneurial base, massive
investments in human resource devel opment and the promotion of local centers of innovation’.

Innovation centers need to be tightly integrated with rest of the economy. While export-processing
zones (EPZs) and software technology parks (STPs) offer a hassle-free working environment that
encourages the free flow of ideas within its boundaries, they don't necessarily encourage firms
operating inside to build linkages with the local economy and thus transfer capital, knowledge and
technology to the rest of the society. Consequently, while continuing to develop EPZs and STPson
the one hand, pursuing other innovative approaches like 'cluster's on the other hand may help tap into
additional knowledge spillovers®.

With the Indian IT industry isfast becoming the single largest contributor to the country's export
revenues, the only way Tamil Nadu can achieve sustainable economic growth at the state level is by
strengthening the global competitiveness of its I T industry.

" Porter's Perspective (1998), Competing in the Global Economy, Working K nowledge, Harvard Business School
8 Porter, Michael (1998), Clusters and the New Economics of Competition, Harvard Business Review



SECTION 1: THE WORLD EMBRACES THE KNOWLEDGE ECONOMY
The 'Servitization' of the World Economy

Indications are multiplying these days that the world is rapidly making atransition from an
industrial to a knowledge-based economy. In some parts of the world, that transition has already occurred.
In June 1999, a pathbreaking study found that the I nternet-based knowledge economy generated US$300
billion in U.S. revenue and created 1.2 million jobsin 1998 aone. In just five years, it has already
outpaced century-old industries like the energy sector (1998 revenue: US$223 hillion) and could catch up
with the auto industry (US$350 billion) next year. Also, the average revenue per Internet economy worker
is about US$250,000, or about 65 percent higher than their industrial economy counterparts’. While the
second industrial revolution was initiated in the labor-intensive manufacturing industry by automotive
pioneers like Ford, it is clear that the third revolution is driven by the knowledge-based services sector.
Today, and in the future, it is"brain" and not "brawn” that is the key to sustainable economic growth™.
Consequently, the level of development of the services sector, particularly the knowledge-intensive
segments of it has become a key determinant of national competitiveness for economies around the world.

Against this backdrop, a developing country that aspiresto achieve rapid growth and join the
global knowledge economy ought to encourage the development of its services sector. This sector has
been the engine of growth and employment in devel oped economies. In the post World-War |1 period, it
has led GDP growth in these economies, more than doubling its share of GDP in the last 5 decades and
substantially increasing its share of employment. In the U.S., which leads the global IT revolution,
services contribute to almost 80% of GDP. In Singapore, it accounts for 72% of GDP™. In Ireland, the
second largest software exporter in the world, the service industries employ 65% of the working
population.

Paradoxically, akey contributor to the 'servitization' of the world economy has been the non-
services sector. Companies engaged in every type of commercial activity, beit in agriculture,
manufacturing, finance or government- rely on the competitive edge that services firms offer to be
integral to their business success. This often is not apparent until you look in the annual reports of MNCs.
For instance, unlike what its name may suggest, General Electric today derives most of itsincome not by
selling electrical appliances, but financial services. Itsfinancial arm, GE Capital, istoday one of the
world' sleading financial service company with assets worth over US$300 billion. At General Motors, #1
in Fortune 500, the auto financing business (GMAC) brings home more revenue than actual car sales!

From an economic devel opment perspective, there are many compelling reasons for emerging
economies to develop their services sector. To begin with, expanding this sector helps create national
wealth: a positive correlation exists between high GDP per capita and the intensity of services activity in
the economy, mostly because compensation levelsin this sector normally surpass those in agriculture and
industry. Moreover, in economies with a strong emphasis on services, people tend to climb the "value-
chain ladder" much more rapidly. Finally, since services businesses are typically skill -and not
investment- intensive, they are ideal sources of growth for countries with scarce capital and alarge,
qualified workforce. India, which possesses the world's second largest pool of scientific manpower,
stands much to gain by developing its service industries. In particular Tamil Nadu, whose capita -
Chennai- is known as the ‘academic capita’ of India, will benefit enormously by accel erating the growth
of itstertiary sector, which contributes today to merely 48% of SDP. It is therefore imperative that the

® Findings of this first-ever study, funded by Cisco Systems, are available at www.internetindicators.com
10 Neef, Dale, Anthony Siesfeld and Jacquelyn Cefola (ed) (1998) The Economic Impact of Knowledge
1 CIA World Fact Book 1998



Tamil Nadu government takes proactive measures to create a vibrant knowledge-based services sector in
the state.

E-commerce and Globalization Accelerate Transition to Knowledge-based Economy

The year 1998 heralded not only the preeminence of the services sector but also the key role
played by Information Technology (IT) within that sector. Information services have become fundamental
to the overall growth and development of the U.S. economy and others around the world™. In August
1999, the United States Postal Service acknowledged this by approving the use of the world's very first
electronic stamp, provided by E-Stamp.com®. For along time however, it was difficult to evaluate the
economic impact of the IT sector. Data made available now allow us to demonstrate its positive effects on
worldwide economies. In June 1999, the U.S. Department of Commerce released " The Emerging Digital
Economy I1," afar reaching document™ that highlights the strong correlation between I T and national
prosperity. Thisreport finds for instance that, between 1995 and 1998, the IT industries, comprised of IT
producers and users, contributed to an amazing 35% of the U.S. real economic growth. Also, almost half
of the U.S. workforceis expected by 2006 to be employed in I T-based industries (Figure 1)

Figure 1: Information Technology Drives U.S. Growth
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The most remarkable facet of the emerging "digital economy"” is of course the Electronic
Commerce. The Internet, which enables E-commerce, is radically changing not only the way businesses
serve and communicate with their customers, but also the way they manage their relations with suppliers
and partners. Both the new Internet-based companies and the traditional producers of goods and services
are transforming their business processes into e-commerce processes in an effort to lower costs, improve
customer service, and increase productivity (DOC, 1999). The value of e-commerce transactions
worldwide is growing exponentially and is expected to reach US$3.2 trillion by the year 2003. Driven by
customer demand and business imperatives, the digital economy is becoming truly global. As of May
1999, 171 million people across the globe had access to the Internet, over half of them in North
America™. While North America and Europe occupy alarge absolute share of the Internet world, Asia-
Pacific is catching up fast. It is estimated that by 2003, the Asia-Pacific region, with 81 million Internet
users, will overtake Europe and become the world's second largest Internet user population (IDC).
Singapore for instance has already launched an ambitious e-commerce initiative with the target of S$4

1211 1998, more E-mail than "snail mail" was sent in the U.S. and phone lines carried more data than voice

13 E_Stamp is an Internet startup founded by Salim Kara, an entrepreneur of Indian origin.

14 The 1999 report builds on the findings of |ast year edition, but focuses more on the emergence of E-commerce
15 Nua Internet Surveys, 1999 (Www.nua.ie)



billion products and services transacted el ectronically through Singapore, and 50 per cent of businesses to
use e-commerce by 2003°.

The Internet, apart from enabling e-commerce, is also contributing to the rapid
internationalization of the services sector. It makes it possible to unbundle the production and
consumption of information-intensive service activities. These activities -e.g., computing, accounting,
personnel, marketing, distribution, etc.- play afundamental role not only in service industries but also in
manufacturing and primary industries. As much as 75 percent of employment in manufacturing in the
U.S. may be associated with service activities (World Bank, 1995). Typically, MNCs process at home the
value-added services and outsource those with high labor-content to low-cost international service
providers. India and the Philippines have thus emerged as favorite destinations for software outsourcing.
Lately however, IT Enabled Services (ITES), or "remote processing,” which involves using software
rather than writing it, is being described as the next major driver of technology-led services industry.
These services (e.g., customer interaction services) typically involve a much higher degree of consumer-
provider interaction and bring in more revenue. Riding on the popularity of the Internet, this knowledge-
added services market is expected to skyrocket to $200 billion by 2010, according to McKinsey &
Company*’. Several countries around the world, like Ireland, Philippines, Indiaand China, are vying for a
piece of this lucrative pie.

Knowledge-Based Economic Development: A" Sure Path” to National Prosperity

In this section we highlighted the strong positive correlation that exists between the development
of aknowlege-based services sector and national prosperity. This correlation has not been lost on
countries around the world, which are multiplying IT development effortsin order to reap benefits of the
emerging digital economy. Some have made notable strides: Ireland, which ten years ago was considered
as alow-end manufacturer, istoday the second largest software exporter in the world after the U.S.

Inspired by the success of Singapore, severa developing countries consider IT as aunique
opportunity to leapfrog whole stages of industrial development. Having missed the first 2 industrial
revolutions, they are eager to not miss the third one - the making of the knowledge economy. A few
developing countries are indeed closing the gap, some of them at a breathtaking speed. In China, five
years ago, just one percent of the population owned a telephone. Today, more than 110 million people, or
10 percent of the population, have one. Chind's Internet users are expected to grow from 4 million by end
of thisyear to 10 million by 2000, compared to apaltry 1.5 million in Indiathe same year. Chinais
aggressively developing its | T-based services sector. Between 1980 and 1990, China s agricultural sector
grew at amost 6 percent per annum, while its services sector grew at an astonishing 13.1 percent per
annum. Chinad's service sector activities used to be labor intensive, but are now increasingly capital and
knowledge intensive as Chinais determined to emerge as Asias services hub in the 21% century.

Now that the comparative advantage of nations liesin the application of knowledge, rather than
on cost advantage, economists are worried that wealth creation in the next century won't be equally spread
around the world. In his most recent book, "Building Wealth," Thurow (1999) warns that global
disparities are likely to become even wider as what he calls the "knowledge revolution” playsitself out.
Whereas in the past wealth creation depended on the ownership of equipment or natural resources, in the
future it will depend on control over knowledge. To gain stature in the global village of the next
millennium, he warns, it is no longer enough to maintain free markets, invest in human and physical
infrastructure, nurture the rule of law, and build demacratic ingtitutions. Unless they rapidly build a

18 Full details on Singapore Government's E-commerce policies are available online at www.ec.gov.sg
7 Far Eastern Economic Review, "At Your Service," September 2, 1999



vibrant knowledge-based services sector, the developing world might slide down the global value chain
and dip lower on the slopes of amuch steeper pyramid of world power (FEER, 1999). In order to achieve
sustainable economic growth and be able to join the global knowledge economy, Tamil Nadu needs
therefore to accelerate the development of its services sector. Innovative government schemes are needed
to boost the SDP share of services from the present 48% to at least 60% over the next five years.

Identifying and developing growth industries is not a static process. Astheir competitive
strengths evolve over time, countries will need to shift their thrust from one growth sector to another. For
example, in the 1960s and 1970s, South Korearelied on itslow labor costs to build a strong global
position in labor intensive and export-oriented manufacturing industries. However, since labor cost is not
a sustainable competitive advantage, South Korea has gradually shifted its focus to knowledge-based
industries. Likewise, Tamil Nadu might have to de-emphasize some fields and stress others as it moves
up the ladder of economic development. Tamil Nadu has intelligently exploited the state's inherent
strengths to build aworld-class base for auto manufacturing. By marshalling those very skills and best
practices that helped it become a manufacturing success in the auto industry, Tamil Nadu now stands a
bright chance to emerge as an | T-based services hub within Asia. Having established its reputation as the
"Detroit of India," Tamil Nadu must now strive to build worldwide recognition for being the "Cyber-
capital of India."

SECTION 2: KEY FINDINGS FROM THE TAMIL NADU IT INDUSTRY
The Indian IT Scenario

The engine of growth of the booming Indian IT sector is the software industry, which has grown
at an average annual rate of 60% between 1992 and 1999. The Indian software industry, which today
employs 160,000 professionals, has zoomed from a mere US$20 million 10 years ago to a whopping
US$4 billion in 1998-99, of which US$2.6 billion was exported. The industry has clearly emerged as a
major export earner for the country, contributing to 8% of total merchandise exports. It has also achieved
worldwide reputation for providing excellent quality: many local software firms have earned 1SO 9000 as
well as SEI-CMM certification, with five of them having reached Level 5™ (only 9 firms worldwide have
reached thislevel). India has achieved this feat by leveraging its most valuable resource: highly skilled
manpower. The country today boasts of the second-largest English-speaking pool of scientific manpower
in the world and graduates 70,000 computer professionals every year, in addition to the graduates from
the prestigious Indian Institute of Technology (11T). Technical excellence explains why Indiawas
identified by 82% of American companies as their top destination for software outsourcing, according to a
World Bank survey™.

18 |_evel 5 of Capability Maturity Model for Software (CMM) indicates the highest level of excellence in quality.
1% Business Week, NASSCOM - Indian Infotech Goes Global, Special Advertising Sections, July 1999



Figure 2: Stellar Performance of the Indian Software Industry
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Realizing the strategic importance of I T for the country, the Indian government has set itself an
ambitious target of making Indiaa Global IT Power and akey contributor to the world IT industry by
2008. In 1998, aNational 1T Task Force was set up and aNationa IT Policy formulated. The policy calls
for rising the software industry's turnover to US$85 billion by 2008, $50 billion of this coming from
exports. It also proposes to strengthen the country's human infrastructure through the establishment of an
Indian Institute of Information Technology (I11T) in every state. Emboldened by the thrust given by the
federal government to IT development, 14 of the 26 state governments have already come up with their
own IT policiesthat aim to leverage the comparative advantages of their respective states. Tamil Nadu's
IT policy, presented below, is one of the far-reaching and most comprehensive among all of them.

Eager to climb up the value chain, the Indian IT industry is at present aggressively pursuing two hottest
segments: Electronic Commerce and I T Enabled Services:

Internet & E-commerce Opportunities: with Internet access now liberalized, Indian IT firms are eager
to tap into the lucrative Internet software and services market. Goldman Sachs Asia predicts that by
2003 Indiawill have 9 million Internet users and 400 | SPs. E-commerce is also taking off in India.
According to IDC (India), Indian eBusiness revenues will grow from US$14 millionin 1999 to $51
million in 2000 and reach $162 million in year 2001. Intel CEO Craig Barrett has recommended the
Indian National IT Task Force to focus on value-added Internet software applicationsif it seeksto
become a global software leader. NASSCOM forecasts that India could earn at least US$1 billion
from exports of eBusiness software solutionsin year 2002.

IT Enabled Services (ITES): as mentioned earlier, value-added 'remote services like back office
operations, call centers, medical transcription, etc. could some day make India's US$3 billion
software exportsin 1998 look like apaltry figure. The worldwide ITES market is poised to grow from
the present US$10 billion to US$180 hillion by 2010. According to NASSCOM, 25,000 Indians are
currently employed in remote services”®. McKinsey & Company thinks that this number will rise to
1m-3m people within ten years.”* In July 1998, the Indian government proposed to exempt remote
services export earnings from corporate tax, putting the business on the same footing as software.

20 NASSCOM has even setup a Web site to promote the Indian I TES market (www.tel eworkingindia.com)
2L The Economist, "Spice Up Y our Services," January 16, 1999



The Tamil Nadu IT Scenario

Tamil Nadu has always been afront-runner in the industrialization processin India, both in terms
of industrial output and also of encouraging various new large-scale projects. At present, the state
accounts for over 11% of India'sindustrial output and contributes to 15% of the country's exports. Its
economy is poised to become the second largest in India by 2000. It boasts of a well-devel oped
infrastructure (second best in India), alarge reservoir of talent that has earned it the reputation of
‘intellectual powerhouse' within India. These strengths, combined with a global orientation and investor-
friendly bureaucracy, have allowed Tamil Nadu to emerge as a top destination for foreign investmentsin
India. Latest CMIE statisticsindicate that TN now holds the no. 1 rank in the country in investment
cumulatively from mid-91 to April 99%. Tamil Nadu has already leveraged its strong industrial
foundations to emerge as a manufacturing hub within India, particularly in the automotive industry,
attracting major players like Ford and Hyundai.

Tamil Nadu is now trying to climb up the value chain of innovation and intends to become a
major player inthe global IT industry. Its government has recognized I T as athrust areathat has the
potential to accelerate economic development of the state. It has multiplied efforts to create a business
environment in the state that is conducive for rapid IT development. In 1997, it became thefirst Indian
state to announce a comprehensive I T policy; and it later set-up a special Task Force, with representatives
from government, industry and academia, to oversee itsimplementation. It has also established an IT
Department -another first in India- to speed-up the adoption of 1T within the entire administration. What
makes Tamil Nadu's IT policy uniqueisits dual-focus on both the ‘demand' and 'supply’ side of the IT
market, aswell asits willingness to address both the 'physical’ and ‘institutional’ infrastructure issues, an
objective often neglected by other Indian states.

The IT industry in Tamil Nadu has lately been performing extremely well, growing at a higher
rate than its competing neighbor states. In 1998, its software exports alone, valued at US$300 million®,
contributed to 15% of the country's software exports. Tamil Nadu today has the largest number of
software professionalsin India and also boasts of the largest mainframe computing capacity in the
country. Chennai, the state capital, is fast emerging as a prominent devel opment center for multimedia
software applications: Pentafour, alocal IT firm, now designs multimedia content for Hollywood
animation movies. International software magjors like Alcatel, EDS and IBM have aready opened office
in Chennai. Domestic software giants like TCS, Infosys and Wipro, too, operate large development
centersin Chennai. A NASSCOM study has rated Chennai as the best location for setting up software
projects within India.

In light of the proposed government initiatives and the current state of the local IT industry, we
now want to assess TN's potential to emerge as aleader in the global knowledge economy. The World
Bank (1999) notes that in order to grow knowledge intensive industries and facilitate their societies
integration into the knowledge economy, developing countries need appropriate infrastructure. They need
both 'hard' infrastructure, such as transport and communications, and 'soft' or ingtitutional infrastructure,
such as effective legal, financial, and educationa systems. Using this as a framework of reference, let us
look at how successful Tamil Nadu has been in developing both its 'soft' and ‘hard’ infrastructure.

2| T Department, Government of Tamil Nadu
3| T Department, Government of Tamil Nadu



Institutional Support

Undoubtedly, the first step in a successful state-level IT development strategy is the creation of an
institutional infrastructure that supports the establishment of an I T industry Bajpai and Dokeniya (1999).
The Tamil Nadu government scores high in this regard. It has setup a forward-looking technocratic
structure that acts asamajor catalyst for IT development in the state. This structure is made up of the IT
Task Force, that provides I T policy guidance, the IT Department, which oversees the implementation
aspects of the IT policies, and the Electronics Corporation of Tamil Nadu (ELCOT), which actsas a
"single-window" agency for al IT-related investmentsin the state. The key strength of this technocratic
ingtitution is its determination to drum up grass-root support in the administration for each of itsIT policy
initiatives before implementing it. Seeking such widespread endorsement is a good move and needs to be
maintained since grass-root support isvery critical for the success of major IT projects such as "E-
Governance," which aims to make the administration more efficient and responsive.

While theinstitutional support for IT development isvery strong in Tamil Nadu, it may need to be
strengthened in certain aress:

Access to Private Capital. Thisis akey issue®. While funding support is today available from
SIPCOT, ELCOT aswell asthe State Venture Capital Fund, they do not offer to entrepreneurs the
extra benefits that private venture capitalists can provide: guidance and business contacts.

Sngle Window Clearance. This scheme so far has benefited mostly investments made in IT Parks
Bajpai and Dokeniya (1999). It needs to be extended to all IT investments, irrespective of their final
destination.

Foreign IT investments. Large I T investments still need to be cleared by FIPB, a process that could
take weeks or even months, which istoo long from the I T business perspective. The TN Government
may want to impress upon the Center to let local administration expedite clearance of large I T
investments in the state.

Demand-side Palicies. The institutional support mostly focuses on market-enhancing policies. Aswe
explainin Section 3, IT development policies need to target both demand and supply.

The Chennai Focus. IT development efforts need to be extended to other regions of Tamil Nadu as
well, in order to avoid uncontrolled urban development in the capital city.

Section 111 highlightsinstitutional mechanismsto strengthen each of these areas.

Sate of Preparedness of the Tamil Nadu society

Another favorable factor for Tamil Nadu in joining the knowledge revolution is the advanced
level of preparedness of its society. The state today boasts one of the highest literacy rates thanks to the
emphasis on universal education by successive state governments. It also has a high teledensity, with 75%
of rural areas having access to telephones. Moreover, PC penetration rate in both business and society
"has traditionally been higher in the state compared to the rest of India®." The recent introduction of
computer science as an electivein all state high schoolsisastep in the right direction to achieve the

2 Bgjpai and Sachs (1998) note that venture capital, which is key for nurturing new industries, is very weak in India
% | nterview with S Mahalingam, EVP at Tata Consultancy Services (TCS), August 1999
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government goal of 100% computer literacy in Tamil Nadu within 10 years®. Furthermore, the 1,000
Internet Community Centers (ICCs) being set up by WorldTel all through the state will ensure that even
remote areas reap the benefits of the Internet. Finally, the adoption of a coding standard for the Tamil
font, along with other initiatives (e.g., Tamil Virtual University) aimed at using I T asatool to promote
the Tamil language and culture will go along way inraising IT awareness in the society. All these
government initiatives should help enhance public knowledge, and understanding of IT.

Infrastructure Devel opment

Any developing country that wishes to become a knowledge-based economy needs to make
infrastructure development its top priority. Tamil Nadu, relative to other Indian states has some of the best
infrastructure facilities. The government is deeply committed in attracting foreign investmentsin this
sector. Actually, 60% of al new investments that Tamil Nadu attracted during the 1990s werein its
infrastructure sector. Lately, Tamil Nadu has been actively upgrading its telecom infrastructure. VSNL is
already making huge investments to upgrade facilities in Chennai with additional Earth Stationsto
increase the bandwidth. However, major improvements are still needed®. The I T executives we spoke to
complained about bandwidth constraints when communicating over the Internet within the country. We
heard similar complaints from foreign IT investors aswell. Mr.Prakash, IT Secretary, acknowledges that
"the problem is the general state of the internal telecom infrastructure.”®" Private sector representatives
note that once the state-wide high-speed fiber optic network by WorldTel islaid out, the Tamil Nadu
government could try to convince the Central Government to let the local Railway Authority and
Electricity Board provide last-mile access. Both public and private sector officials we interviewed
recognize nonethel ess that the telecom bottleneck isa"national" issue and therefore the state government
can't addressit directly. The Central Government needs to realize that the services revolution placesa
premium on the development of a competitive telecommunications system (World Bank, 1995).

Hi-tech parks are another important part of an information infrastructure. Regional development
theorists have pointed to the significance of high-technology zones as contributing to general economic
welfare, through the diffusion of economic benefits Bgjpai and Dokeniya (1999). Consequently, the Tamil
Nadu government is setting up TIDEL, a 1million-sq.ft. software technology park in the heart of Chennai
at acost of US$ 75 million, aswell astwo other IT parks near Chennai. "Once these IT parks are
completed, Chennai will be much more competitive in attracting software projects coming to the Indian
sub-continent," notes Mr. S Mahalingam, EVP at TCS. We would like however to observe two points:

In addition to Chennai, the Tamil Nadu Government needs to actively create infrastructure for
software devel opment in other major cities like Coimbatore, Madurai and Trichy. Thiswill ensure
that Chennai doesn't become congested and will also help spread the benefits of IT development
across the state.

In addition to IT Parks, the government may wish to promote"IT Zones." Companies that wish to
settlein IT Zoneswould be freeto build their own facilities according to their own specifications.
This'grow-as-you-need' model with help foster a stronger sense of ‘community' among its occupants.

% Government of Tamil Nadu (1997) Information technology Policy

21 At Dynamic South '99, Jeffrey Sachs pointed out that in a survey conducted by HIID among investorsin 53 countries, India
came first among the 53 countriesin the I T sector but ranked dead last in infrastructure.

3 | nterview feedback provided by Mr. Prakash, IT Secretary, August 1999
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Human Resour ce Devel opment

To successfully integrate into the global knowledge economy, a country also needs quality work
force. Tamil Nadu however seems to have no dearth of talent. It has the largest number of software
professionalsin India and produces 4,000 computer science graduates every year. “ There is no denying
the fact that in terms of talent availability in thefield of I'T, Tamil Nadu rates much higher than most
other Indian states,” acknowledges HCL Executive Vice President R. P. Singh®. The 1997 IT policy has
also provided for the diffusion of IT know-how throughout the state. Moreover, in order to fill the gap
between formal academic training and industry demand, the government has set up Tamil Nadu Institute
for Information Technology (TANITEC). Modeled on Stanford University, TANITEC's objectives are to
upgrade the quality of IT training in Tamil Nadu and accelerate the computerization of the state
administration. Besides offering undergraduate and graduate training program, it will also conduct
cutting-edge research and will provide software testing certification services. TANITEC's equity
ownership is equally split between government and industry. This shareholding mechanism allows
TANITEC to extend technology into industry and other ingtitutionsin the state. "The ideaisto make
TANITEC propel Tamil Nadu into becoming an 'intelligent state', the ideal that Singapore is close to
achieving," aobserves N Vittal, Chief Vigilance Commissioner of Indiaand Chairman of TANITEC's
founding committee™.

We have seen so far that Tamil Nadu has been quite successful in developing both its 'soft' and
'hard' infrastructure. Itstelecommunication infrastructure however still needs to be improved, but this
can't be done without strong support from the Central Government. By marshalling its inherent strengths
however, Tamil Nadu should be able to integrate into the global knowledge-led economy. It also offers an
ideal environment for the development of knowledge intensive industries like the I T sector.

The international competitiveness of the Tamil Nadu I T industry: comparison with Ireland,
Israel and the Philippines

|RELAND:

- Most relevant data: Second largest software exporter in the world after the U.S. The top 10
independent software companies in the world have significant operationsin Ireland and today over
40% of all PC package software sold in Europe is produced here.

Interesting Fact: all mgjor U.S. software editors (Microsoft, AOL) use Ireland as a stepping stone to
release the European versions of their software.

Key Strengths: large pool of highly talented, low-cost workforce; very proactive government; highly
sophisticated telecommunications infrastructure

Weaknesses: small domestic market; heavily dependent on exports; faces competition from Europe.
Best Web Ste for Info on local IT industry: IDA Ireland (http://www.idaireland.com)

Marketing Strategy: project Ireland as the gateway to Europe; as a 'services hub' for teleservices

| SRAEL:

- Most relevant data: outside of the Silicon Valley Israel has the highest number of start-ups.
Interesting Fact: Dozens of start-ups have focused on Internet products, making Isragl the world's
second-largest developer of Internet products outside the U.S., accounting for 15% of all Internet
technologies. Mirabilis, alocal start-up, was sold to Americal Online (AOL) for US$300 million.
Key Srengths: vibrant Venture Capital industry (estimated at over US$3 billion); top-notch
educational institutions; great R& D talent (IBM has a Research Lab here); government incentives
Weaknesses: small domestic market; heavily dependent on exports

2 giliconlndia, "Software Sunrise in Chennai," January 1999
%0 earning to Learn,” The N. Vittal Column, Rediff on the Net (www.rediff.com), September 22, 1997
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Best Web Ste for Info on local IT industry: Israeli Association of Software Houses (IASH)
http://www.iash.org.il

Marketing Strategy: project Israel as the gateway to Middle-East; increasingly targets upstream, highly
added-value activities of software development like design and R& D

THE PHILIPPINES:

- Most relevant data: wage costs for white-collar employees are 10%-20% of U.S. wage costs
Interesting Fact: America Online's subsidiary employs 600 Filipino customer-service employees who
answer 10,000-12,000 technical and billing inquiries a day, mostly from the U.S., or about 80% of
AOL's customer e-mail.

Key Strengths: talented, English-speaking workforce; good educational infrastructure; strong links
with the U.S.

Weaknesses: small domestic market; the combination of environmental obstacles, lack of policy
coherence and lack of effective industry coordination creates serious problemsin promoting I T use and
developing anational IT industry in the Philippines (CRITO, 1995)

Best Web Ste for Info on local IT industry: Department of Science & Technology (www.dost.gov.ph)
Marketing Strategy: position itself as best place for offshore programming and increasingly for IT
Enabled Services (‘'remote services)

SECTION 3: RAISNG GLOBAL COMPETITIVENESS OF TAMIL NADU's IT INDUSTRY -
DEVELOPMENT OF IT DEMAND & IT SUPPLY GO HAND IN HAND

It has been argued that the presence of an information technology industry in itself might not
assure | T-led growth for the entire economy™'. While policies to make alocal IT industry globally
competitive may at the outset sound like a purely supply-side enhancing initiative, they often work in par
with policy mechanisms that support the demand side. In countries like Israel and Ireland, which have a
small (but sophisticated) domestic market, a heavily export-dependent economy and awell developed IT
infrastructure, IT development policies that aim to raise global competitiveness of the domestic IT
industry would most likely place emphasis on the supply-side. However, for large countries like China,
Indiaand Brazil, with abig population, low I T awareness and underdeveloped I T infrastructure, a more
comprehensive set of I'T development policies are needed to boost the global competitiveness of their
local IT firms. We believe that devel oping countries like India, with a huge domestic market, in addition
to their IT export strategies, need to equally focus on creating local demand for IT products and services.

So far, Indian IT development strategies have mostly focused on attracting foreign investments
into the local 1T industry and exploring market opportunitiesin the Western Hemisphere. Today, more
than 60% of India's software revenues are from exports. Even the increase in size of the domestic IT
market is largely due to the booming demand for imported I T products. The National IT Policy, released
in 1998, highlights the importance of developing a policy framework and industrial strategy designed for
making the Indian IT industry strong enough to meet the demands of a zero duty regime under the WTO-
ITA by the year 2003*. However, most of its major targets, like achieving $50 billion software revenues
by 2008, are set taking exclusively exportsinto consideration. As aresult of this emphasis on export-led
strategies, the local IT market remains underdeveloped. Annua PC salesin India currently amount to no
more than 1 million units, less than 1% of the global market. At 1.1% of GDP, the country's I T spending

31 According to Bajpai and Dokeniya (1999) thiswill be based more importantly on the success with which I T is applied for
economic growth and productivity generaly. They point out that while the application of information and communications
technology to the government and industry is a demand-side issue, establishing alocal information technology industry, through
both domestic and international investment as well as the provision of atelecommunications infrastructure are essentially supply-
side issues

32 Government of India (1998) National Informatics Policy
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is also among the lowest in Asia®™. The lack of public initiatives to support the demand side has thus
restricted the diffusion of the benefits of the information revolution. A casein point is the state of
Karnataka. Gopal Srinivasan, CEO of TV S Electronics, notes that while Bangalore has developed a
flourishing I T industry, "Karnataka is relatively poor in the diffusion and application of I T.3*"

Asarecent player tojoin the IT revolution, Tamil Nadu isin a unique position to avoid errors
made by other Indian states that have laid too much emphasis on export-led strategies, and have neglected
the domestic market. We suggest that the Tamil Nadu government, in addition to attracting foreign
investments into the state IT industry, also multipliesinitiatives to boost local demand for IT products and
services. Aswe explain below, an increased demand constitutes a spur to the I T industry itself, enabling it
to become globally more competitive. Consequently, we intend to use the first part of this section to
highlight the domestic market opportunities that exist for local IT firms, both within Tamil Nadu and,
more broadly, within India. We will also examine the role of the Tamil Nadu government in helping
develop the domestic market. In the second part, we will highlight policy mechanisms to strengthen
software industry capabilities and export networks. Taken together, both these supply-side and demand-
side enhancement policies constitute a comprehensive | T-led growth strategy that will help not only raise
the global competitiveness of the local IT industry, but also spread the benefits of the I T revolution to the
world wide 80-million strong Tamil society.

Tapping Into the Domestic Market

While Indias I T development policies are characterized by their export orientation, I'T policiesin
other developing countries, who also share India's aspiration for global I T leadership, are based on adual-
strategy that aims both to support local demand and integrate their local I T industries into the global
economy. China, for instance, has recently multiplied its efforts to boost its domestic IT market. Asa
result, China's IT market isthe fastest growing IT market in Asia after increasing at more than 40%
annually in recent years, it is poised to achieve a 1998-2003 compound annual growth rate (CAGR) of
27.8%>. In 1998, the overall IT market in Chinareached US$10 hillion, which enabled China's IT market
to surpass Korea and become the second largest in the Asia/Pacific region (excluding Japan). IDC expects
Chinato surpass Australia and become the largest IT market in the region by 2000, with a total value of
US$15 billion. By early 21% century, Chinais expected to have the largest number of PCsin Asia
Naturally, such a huge domestic market has attracted almost every single major U.S. IT company: IBM
has already set-up an R&D lab in Beijing to conduct research exclusively on Chinese software
development. By leveraging economies of scale offered by the large Chinese market, several domestic
Chinese software vendors have emerged as leaders in several niche areas: WPS97 devel oped by Kingsoft
remains the best-selling word processing software while Kelihua Software ranks first in education
software®.

Analysts have pointed out that there are strategic reasons for IT firmsto focusinitially on the
domestic market to develop experience and capabilities before venturing into international markets.
Producing for the domestic market allows companies to develop close ties with users who can provide
valuable input into the product development process. A networked economy using computer technology
in various sectors will bring end users and developers of software closer leading to the germination of
new product ideas®. It will also improve IT firms customer-focus and enhance their marketing skills,

3 |DC India, 1999; IDC Asia Pacific, 1999

34 Bgjpai and Dokeniya (1999), I T-Led Growth Policies: A Case Study of Tamil Nadu

% |DC Asia Pacific, 1999

36 BusinessWeek, "Move Over, Microsoft," November 1996

3" Bgjpai and Shastri (1998), "Software Industry in India: A Case Study," HIID Discussion Paper
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areasin which Indian I T firms seem to be deficient. Indeed, in a discussion paper® on the Indian IT
Industry, the World Bank notes that "thereis alow perception of Indian software skillsin OECD markets,
particularly in (larger scale) project management, the ability to complete projects on time, and the
responsiveness to changes to specifications." One way Tamil Nadu software houses can improve quality,
productivity, marketing and product development is by tapping into the domestic market. Let usreiterate
that this focus on domestic market need not have to be realized at the expense of afirm's export
orientation. Several software development houses in China, in addition to carrying out contract
programming for the account of foreign firms, also design products specifically targeted for the huge
Chinese IT market.

India's Ninth Five Y ear Plan has projected™® that by the year 2001-2002, IT revenuesin Tamil
Nadu will be around Rs.130 billion (US$3.25 billion), with US$1.25 billion in hardware and US$2 billion
in software. By maintaining its current export growth rate alone, the local IT industry seems most likely
to meet this target. We believe however that, by carefully exploiting domestic market opportunities both
in Tamil Nadu and India, the state I T industry could not only easily surpass the US$3.25 billion mark, but
eventually become the engine of growth of the Indian IT industry. In this section, we highlight awide
range of business opportunities that exist for Tamil Nadu IT firms in the educational, citizen, corporate,
small scale, and government sectors. Besides helping the local 1T industry tap into these opportunities, the
Tamil Nadu government could also act as arole model and catalyst to raise I T awareness in the society
and encourage the adoption of IT in al segments of the state economy.

Opyportunities within Tamil Nadu

Today, thereis an 80 million-strong Tamil speaking population worldwide and growing. S.
Thondaman, Sri Lanka's Minister of Livestock Development and Estate Infrastructure, estimates that in
three decades the global Tamil population would reach 100 million®. That’ s the combined size of the
populations of the United Kingdom and Canadatoday! Such alarge market provideslocal IT firms the
major advantage of economies of scale. Once the proper policy mechanismsto raise IT awarenessarein
place, the Tamil Nadu IT industry can expect to face a surging demand for IT products and services.

The Tamil Nadu IT industry is endowed today with two key technological enablers which, if
properly harnessed through concerted efforts with the state government, can help significantly accelerate
IT diffusion in the state, and in the process create unlimited business opportunities. These enablersare a
standardized Tamil font set and the Internet. Therefore all government initiatives that aim to spur local IT
demand need be driven by two imperatives: "Think Tamil," and "Think E-commerce."

"THINK TAMIL"

Today, most packaged software as well as content on the World Wide Web exists predominantly
in English. This has been amajor obstacle for spreading the I'T revolution around the world. In France, for
instance, the Internet penetration has been low compared to other European nations due to the prevalent
use of French in everyday life. However, studies have shown that in countries where English is not the
primary language, the success of raising I T awareness (and market penetration) significantly depends on
the availability of software and media content in local language(s)*'. One reason why Microsoft's I nternet
browser became so popular in Thailand is because, unlike its rival Netscape's browser, itislocalized in
Thai language. Many devel oping countries face the complex task of developing and promoting a standard

38 World Bank (1995), "Exploiting I T for Development - A Case Study of India," World Bank Discussion Paper
%9 Government of Tamil Nadu, Information Technology Policy, 1997

“0 | ndiaLine, net.Columns, February 22, 1999

! Economist Intelligence Unit, “e-business. .. is Europe ready?", 1998
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coding for use of their local language(s) in IT. Even Chinaistoday griping with the problem of finding a
uniform standard for the Chinese font. However, the Tamil Nadu government has successfully devel oped
an encoding standard for Tamil language. Now that a standard Tamil coding is available, the government
could encourage local IT firmsto develop softwarein Tamil and produce online content in Tamil as well.
To accelerate this process, alink needs to be established with overseas Tamil scholars, like U.C.
Berkeley's George Hart*, who have already made stridesin using I T to promote the Tamil language.

"THINK E-COMMERCE AND THE INTERNET"

With aUS$3.2 trillion market potential (Forrester), Electronic Commerce is poised to become the
engine of growth in the next century. Several governments worldwide have woken up to thisreality. Early
thisyear, British Prime Minister Tony Blair asked Suma Chakrabarti, Director of his Performance and
Innovation Unit (PIU), to set-up a project team on e-commerce. In September 1999, this advisory group is
expected to come up with aroadmap "to make the UK the best place for e-commerce by 2002*."
According to IDC estimates, E-commerce revenuesin Indiain 1999 will amount to about US$30 million,
and then grow to US$51 million in year 2000 and US$575 million in 2002. The impact of e-commerce on
the economy however extends far beyond the monetary value of e-commerce activity. Businesses use e-
commerce to develop competitive advantages by providing more useful information, expanding choices,
developing new services, streamlining purchasing processes, and lowering costs. The Internet also
imposes price discipline as customers have access to price and product information from many sources.
As e-commerce spreads, the employment effects will be felt throughout the economy. Workers that
provide shipping and delivery services, online content, desktop publishing, etc. will be in high demand
(U.S. DOC, 1999). Given all the benefits brought by e-commerce to both the economy and the society, it
isimperative for the Tamil Nadu government to aggressively promote e-commerce within the state™.

We need to keep in mind the two aforementioned imperatives. In examining I T opportunities
within each segment of the society and economy, we will therefore pay particular attention to initiatives
that could help promote the use of Tamil aswell as harness the Internet and e-commerce technol ogies.

Applications of I'T in the Government

Governments in countries that are leading the I T revolution around the world a so happen to be
big consumers of IT products and services themselves. Their generous public IT expenditure, which has
kept increasing over the years, isa spur for their domestic I T industry, providing it with aregular revenue
stream. In 1999 alone, the U.S. federal government, for instance, is expected to spend US$33 hillion on
IT. More importantly, thislarge I T expenditure aims to make the government more efficient and usher in
the era of electronic governance, popularly known as e-governance, in which all government database
services are made available to the public and citizens can interact online with government departments™.
The result is amore responsive state bureaucracy.

One country that has succeeded in introducing electronic governance in abig way is Singapore.
In the 1980s, well before the concept of e-governance becomes popular, the Singapore government
initiated the Civil Service Computerisation Program (CSCP) as a mean to increase productivity in all
government agencies and improve the government/citizen interface. By 1996, it had invested atotal of
amost S$700 million in various CSCP projects®. The program has been a big success. Today, it takes

42 Tamil Chair at Berkeley (http://tamil.berkeley.edu)

“3 Comments collected from Mr. Chakrabarti's PIU Central Team at the British Cabinet Office.

“ R. Gupta, Secretary, DoE, "E-business would cut through the functioning of governments, corporates and individuals and it is
important to recognize the opportunity offered by it for global competitiveness."

5 U.S. Commerce Secretary W. Daley recently announced his plan to make his Department paperless by 2002

46 National Computer Board, I T Policies in the Asia-Pacific (www.nch.gov.sg)

16



only 15 seconds for frequent travelers carrying asmart card to get immigration clearance at the Singapore
Airport and less than 10 hours for a ship to unload its cargo at the heavily automated Singapore Port. The
CSCP has been widely credited for creating avibrant I T industry in Singapore, and transforming the
island-nation into a business hub for IT MNCs Sisodia (1992). Theintelligent use of IT by the
government is also quoted in the Global Competitiveness Report, which has in recent years placed
Singapore among the top nations in the world that have effectively exploited IT WEF (1998).

We encourage the Tamil Nadu government to embark on a similar comprehensive government
computerization program that aims to provide awide range of servicesto its citizens. As a step towards
transparency and e-governance, the government has already set up Web sites that provide citizens
information services (GISTNIC) and general information of public interest (e.g., Chennai Traffic Police).
However, these Web sites offer only 'static' information. For instance, application forms provided on
GISTNIC's Web sites can not yet be filled up online and submitted online. We urge therefore to improve
government Web sites by incorporating a two-way communication mechanism that will allow state
departments to 'hear the voice of their citizens.' In addition to providing an electronic interface to its
citizens, the state government could also computerize al inter-departmental communication and introduce
e-commerce applications like Electronic Procurement System that will make government purchasing
more competitive and transparent. Such government computerization projects do have a monetary return:
the Singapore government has obtained areturn of S$2.71 for every dollar spent on I T in the CSCP.

Based on the experience of other devel oping countries that have attempted with government
computerization programs and e-governance schemes, afew caveats should however be noted:

1. Lack of involvement fromall concerned parties. a 'bottom-up' approach is necessary when it comes
to designing and implementing a comprehensive, large-scale computerization program in the public
sector. All constituencies need to be consulted and represented in the implementation committee.
Should that not be the case, departments officials would resent their being 'left out of the loop' and
would reject any I T solution proposed by the government. More so since many aready fear that e-
governance might undermine their influence Bajpai and Dokeniya (1999). The Tamil Nadu
government therefore may want to take time to achieve consensus among all departments on the IT
solution to be deployed before attempting to implement it.

2. Lack of private sector involvement: as we mentioned earlier, computerization programsin the civil
sector are supposed to spur domestic IT market by offering local players a chance to manage large-
scale IT projects. One way to get the private sector involved isto invite domestic -or for that matter,
international- IT firmsto join government IT projectsin their early stage of conceptualization. This
collaboration would result in IT solutions that realistically can be implemented. Also, the
implementation part may be outsourced as much as possible to the private sector. The government
agency responsible for IT formulation or the design of government I T solutions may wish to avoid
getting involved in their implementation aspects. Tamil Nadu could follow the example set earlier by
Singapore. In 1996, it announced that the National Computer Board (NCB) would no longer carry
out the systems building and maintenance functions of the CSCP but outsource these to the industry.
The move was supposed to encourage the private sector to come forward with innovative ideas and
ensure that the civil service stays as aleading user of [T,

4" National Computer Board (1992), A Vision of an Intelligent Island: 1T2000 Report, Singapore: NCB
“8 National Computer Board, Usel T Newsletter, 1995
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3. Lack of training: ambitious targets like "Two PCsfor every five department officials' are
meaningless if these 'department officials are not trained to operate their computers. It is therefore
vital for the Tamil Nadu government to allocate sufficient budget to train its civil servantsin the use
of IT.

Applications of IT in the Tamil Society

The Confederation of Indian Industry (ClIl) Tamil Nadu has aready produced an"IT Vision" document
that lists major application areas for I T in the society®. We will therefore highlight here only some of the
IT applications that could yield important societal benefits:

CREATION OF TAMIL LANGUAGE 'PORTALS. Thisisagood way to start 'hosting' Web sitesin Tamil
Nadu. 'Portals are Web sites that act as a gateway, or starting site, for users when they get connected
to the Web or that users tend to visit as an anchor site. Most Indian sites do not draw sufficient
proportions of traffic from within the country. The Tamil Nadu Government has aready created a
"Tamil Software Development Fund” to encourage the rapid growth of Tamil software and Tamil
content on the Web. So setting up 'Portals in Tamil language and hosting them in Tamil Nadu seems
to be the logical next step to bring online the richness of the millennia-old Tamil culture.

IT ASAN EQUALIZER. In order to avoid a'digital divide' within the society, the Tamil Nadu
Government can encourage the development of IT applications that benefits minorities and poor
people in the state. For instance, it can help hill tribal peoplein Tamil Nadu sell their handicraft
products through the Internet.

TELE-EDUCATION. In China, half the 92,000 students who graduate with degrees in engineering and
technology each year are taught through distance learning provided by traditional universities World
Bank (1999). Similarly, the Tamil Nadu government can support life-long learning by setting up
virtual universitiesto allow working professionals and housewives to further their education at their
own pace

Applications of IT in Various Tamil Nadu Industries

The economic reformsinitiated in 1991 have thrown the doors open to foreign investors and forced
domestic companies to compete with MNCs in many industries. While some local companies have
‘dodged' the bullet and reinvented themselves to better confront international competition, many others
are worried that they would soon be 'swamped' away by foreign rivals. In this context, IT firmsin Tamil
Nadu can easily convince local industrial houses how IT can be used as aweapon which, by increasing
their operational efficiency, will enable them to better compete with MNCs. As mentioned earlier, IT
spending has generally remained low in Indiawhen compared to the rest of Asia. Many Indian CEOs till
do not consider IT investments as atop priority. This attitude needs to change: concerted efforts by the
Tamil Nadu government, business community in the state, and local IT firms could help raise awareness
among local businesses of the strategic value of IT.

Here are some industries in which demand for I'T products and services can potentially be high:

Agriculture: Farmers could be encouraged to trade their commaodities over the Internet. Or, even
better, government cooperatives can setup online auctions to sell off their surplus.

49 According to S Mahalingam, EVP at TCS and head of CII-TN'sIT Panel, this Vision document highlights the positive socid
transformations that could be realized through the intelligent use of IT and the Internet.
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Construction: Tamil Nadu is fast emerging as the single largest destination within Indiafor
infrastructure investments. Consequently, thereis a high potential demand for engineering software,
e.g., Computer Aided Design (CAD) system. In India, the CAD market today is entirely dominated
by U.S. products. In China however, the National Engineering Research Center (NERC) has
developed a CAD system for building design that is today used by more than 80% of China's
construction firms. It has become the national standard design software because its cost is much lower
than foreign construction engineering service fees, it is designed for building materials commonly
used in China, and it hasintegrated the national building codes in the design options. This software
system is considered to be aworld-class product by the local construction industry®. Similarly, the
Tamil Nadu government can fund TANITEC to develop indigenous CAD software.

Handicraft exporters: Today, Tamil Nadu's share in India's output for leather productsis 70%. The
Indian government has set an ambitious target of US$4 billion for leather product related exports by
the year 2000. This translates into exports worth nearly US$2.2 billion from Tamil Nadu®. One way
Tamil Nadu can sustain thislead is by setting up a Web site for handicraft products, targeted at both
domestic and export markets. The same applies to ready-made garments since 21% country exportsin
thisindustry come from Tamil Nadu.

Small-scale industries: Internet initiatives have aready been launched for the small-scale sector. For
instance, the Madurai Digtrict Tiny and Small Scale Industries Association (MADITSSIA) is one of
the first small-scal e industries associations in the country to go online. But this Web site doesn't
provide for any E-Commerce transactions. Local IT firms can help SMEs go global by incorporating
support for online purchases viatheir Web sites.

Whichever industry it is, be it construction, healthcare or agriculture, it is clear that electronic
commerce and the Internet are key to help maintain a sustained competitive advantage. The World
Economic Forum, commenting on the findings of the 1999 Global Competitiveness Report, notes that "it
seems readily evident that any economy - and certainly any company - that intends to remain a vigorous
competitor in the next century will need to embrace the potential of e-commerce.®®" It istherefore crucial
that the Tamil Nadu government encourages local businesses to use the Internet to sell to their customers
and communicate with their partners. It is equally important for local IT firms to develop the skills needed
to design e-commerce solutions. In this context, it is encouraging to see many Tamil Nadu IT firms
joining rapidly the e-commerce bandwagon. For instance, Chennai-base Satyam Infoway, a fast-growing
ISP, isinvolved in EDI projects for the Indian automobile industry, and has atie-up with U.S.-based
company Sterling Commerce for an e-commerce node called Commerce Exchange, the second such node
for Sterling outside the U.S™.

Untapped Opportunities within India

Bhandari and Everett (1998) note that India has some significant advantages over most other
emerging economies. Among emerging markets, only India, China, Russia, Brazil offer continental scale
economies. Economies of scale are indeed important: if the U.S. managed to grow and become the largest
economy in the world, it was by applying on a continental scale the techniques of the industrial revolution
developed in Europe. Similarly, a country the size of Indiawith 1 billion people using the same currency

%0 US Department of Commerce, Visit to China by Asst. Secretary Graham Mitchell, Travel Report, July 1997
®! Focus TamilNadu Web site (www.focustamilnadu.com)

52 World Link Magazine, World Economic Forum, July/August 1999.

%3 *Tamil Nadu Meets the Internet Challenge," Indialine Editorial, September 1998
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offersto almost any business the potential for maximum economies of scale, without going outside the
country. With adomestic market the size of the U.S. or larger could eventually develop in India, it can't
develop in most other emerging market economies. To achieve such economies of scale, smaller IT
producing countries like Isragl and Ireland have no choice but to turn to export markets, where they may
encounter trade barriers and greater competition. That requirement adds an extralayer of complexity and
uncertainty to their long-term growth potential, alayer that doesn't exist in India*.

However some may argue that despite having a 1 billion population, India's domestic IT market
remains underdevel oped. It depends on how one views it. Today in India, there are about 24 million cable
users. If tomorrow all these users were provided an Internet access via cable, we would overnight end up
with an Internet market similar in size with that of France, Germany and U.K combined™! We must
acknowledge that, while the Indian domestic IT market has been growing at over 40% over the past 5
years, most of this growth is attributed to foreign I'T goods and services, which are now easier to import
due to reduced tariffs. In other words, Indian IT firms are losing their grip of their own market! Thereis
therefore an urgent need for local IT firmsto start exploring opportunitiesin the domestic market as well.
Tamil Nadu currently accounts for only 7% of the total revenue from hardware and software in the
country. We believe that, by strategically leveraging its competitive advantages, the state IT industry can
rapidly increase its share of the national IT market.

Here are some opportunities that exist for the Tamil Nadu IT firms at the national level:

PRIVATIZATION OF INDIAN PSUs: Once these PSUs are privatized, they will need to increase their
operational efficiency in order to compete globally. Aswe know, IT isthe best enabler for business
process reengineering. Tamil Nadu IT firms should therefore be ready to satisfy the huge appetite for IT
products and services that the 'Navaratnas will be developing in the coming years. In Brazil, following
the privatization program in the 90s, former state-owned giant enterprises that invested little in I'T
modernization ended up with new private owners, who are now scrambling to upgrade their IT systems.
Asaresult, the Brazilian IT market is literally exploding, with huge demand for telecommunications and
IT consulting services. For instance, in 1998, the Brazilian government auctioned off the entire
telecommunications sector for almost US$20 billion™. Unfortunately, most of these computerization
effortsin Brazil areled by MNCs since the local players never had the opportunity to develop their skills
in the domestic IT market. By making the local IT industry more competitive, the Tamil Nadu
government will help them better exploit the immense IT opportunities resulting from the privatization of
Indian PSUs as and when it happens.

SOFTWARE LOCALIZATION: Following Tamil Nadu's leadership in adopting a standard coding for Tamil
script, many other Indian states are scrambling to develop a standard for their own local languages. Aswe
mentioned earlier, localized software and media content is key for spurring local IT demand, particularly
in the rural areas. Business users on the Web are three times more likely to purchase when addressed in
their native language (Forrester)®’. In this context, the Multilingual User Interface Design Software
currently being developed by 11 T-Madras can be a boon for software devel opers nationwide. Once
completed, this software could handle multilingual user interfaces on computers. Its usefulness for the
Indian society is so attractive that in 1998 it was nominated for the prestigious Global Bangemann
Challenge Award, a European Union-sponsored award program that recognizes innovative uses of IT for
the benefit of the society. 1 T-Madras is how working on a phonetic engine for Indian languages. The
Tamil Nadu government could explore the commercial potential of such technologies (particularly in the
tranglation software area) and help it license nationwide.

% Siliconlndia, "Economic Growth in India: We Shall Overcome," March 1998

%5 Nua Internet Surveys (www.nua.ie)

% Hinchberger, Bill ,"Shaking Brazil's I T Booty," WebPaulo Advisor, February 26, 1999

5" Forrester Research, as reported in The Internet Economy Indicators (www.internetindi cators.com)
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ONLINE EDUCATION AND INTERNET ADVERTISING: Thefact that Internet advertising revenues
worldwide more than doubled between 1997 and 1998 suggests the growing importance that businesses
are placing on this new way of reaching customers. According to Goldman Sachs Asia (1999), Internet
advertising in Asiais expected to become a $1.5 billion industry by 2001, with Indiaand China
generating a substantial part of the demand. Given Tamil Nadu IT firms' talent for multimedia authoring
(Chennai-based Pentafour designs animation content for Hollywood movies), it must be easy for them to
leverage those same skills to devel op online advertising content. Another areafor Tamil Nadu I T firms to
tap into isthe Internet training and online education market, which is another multi-billion dollar market.
Already named as the 'academic capital’ of India, Tamil Nadu could gain asimilar title in the online world
aswell.

Enhancing Supply-Sde Capabilities

In thefirst part of this section, we focused on how the Tamil Nadu Government can boost local
demand for IT products and services, thus creating a vibrant domestic market that constitutes a spur for
the state IT industry. In this second section however, we will highlight policy mechanisms to strengthen
the Tamil Nadu software industry capahilities and export networks. Taken together, these supply-side and
demand-side enhancement policies congtitute a comprehensive I T-led growth strategy that will help lift
the international competitiveness of the local IT industry significantly.

In order to strengthen the supply capabilities of the IT industry, the Tamil Nadu Government may need to
adopt afour-pronged strategy to assist local IT firms. It could:

Facilitate their access to capital

Identify new export markets for their products and services
Enhance their global marketing and networking capabilities
Help them climb up the innovation ladder

While describing below details of each of these initiatives, we will also attempt to correct some
mi sconceptions associated with some of them:

Myth #1: The only way for an Indian IT firmto raise money is from abroad. Actually investment
money is availablelocaly if you look at the right place. After al, many of the industrial investments
made in the country in the post-1991period were by local investors. While venture capital from
abroad and getting listed in the U.S. do bring investment, it is equally important to tap into domestic
sources of investment.

Myth #2: Exports markets for 1T exist only in developed economies like the US and Europe. Today
the fastest growing IT market is not the U.S. but China, which next year is poised to become the
largest IT market in Asia (excluding Japan). Brazil's I T industry today is worth $25 billion, which is
many times larger than Indias.

Myth #3: Letting foreign I T playersin will automatically trandate into boosting local supply
capabilities: convincing aforeign IT firm to bring in capital is one thing, persuading them to transfer
knowledge is another. Technology transfer is not always automatic. With government help however,
local IT firms can learn how to tap global knowledge and climb up the innovation ladder.

We will now study how each of the aforementioned initiatives could be implemented.
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Facilitate access to local and global capital

In the U.S., while venture capitalists remain some of the biggest investorsin theloca IT industry,
they are today joined by financial institutions and major corporations which, attracted by the recent boom
in tech stocks, want to profit from the knowledge revolution. We mentioned earlier about the
‘servitization' of the world economy. That phenomenon is partly driven by the massive investments being
made by non-service industriesin the IT sector. Genera Electric today is swooping up I T firms all around
the world. According to its Chairman, Jack Welch, any major corporation that hasn't yet diversified or
invested into the Internet business will not survive in the next century. Which could explain why Bechtel,
the engineering giant, recently cut a $1 billion deal with Webvan, a 1-year old Internet startup that sells
groceries online, to build its e-commerce distribution network nationwide. This newly found interest in
Internet investments among big U.S. corporationsis aboon for IT entrepreneursin the U.S.

Diversification into I'T is not a new phenomenon. Thailand's CP Group, whose core businessis
agribusiness, has successfully branched out into telecommunications. Evenin India, Wipro's Premji has
shown that it's possible to make transition from soaps-to-software and become the richest man in India™.
However, barring some successful exceptions like the Tata Group, the mgjority of Indian conglomerates
have displayed a strange aversion for diversifying into the IT or the new media business. One explanation
could be that assetsin IT firms are mostly intangible and therefore difficult to measure in terms of ROA.
This could explain why when Infosys, one of the most successful Indian IT firms, went public in Indiain
1993, amost al its investors were foreigners™. In Tamil Nadu, large family businesses like the multi-
billion Murugappa Group, focus on business lines centered around agribusiness or manufacturing, but
rarely around I T-related products or services.

Given the on-going I T-led 'servitization' of the world economy, it is imperative for the Tamil
Nadu Government to convince local conglomerates to invest into I T. Rather than building from scratch IT
subsidiaries, which isarisky and expensive option, these large businesses could simply invest in
promising local IT firms. They can set up an investment arm, like General Electric has done, to channel
venture capital into IT startups. While these investments don't need to be substantial, their payoff however
could bereally big. When Dixons, alarge U.K. consumer electronics retailer, saw an opportunity in the
Internet Service Provider market, it started its own | SP business using an innovative business model:
provide Internet service for free (subscribers pay only the cost of alocal phone call to get on-line). Five
months later, Dixons had taken the lead in British consumer Internet subscriptions.

Apart from helping local IT firmstap into the cash reserves of domestic conglomerates, the Tamil
Nadu government could also help them raise capital through Venture Capital (VC) sources that exist both
domestically and internationally. Unfortunately, unlikein Isragl that has avibrant US$3 billion VC
industry, in Indiathe VC concept is still new and not widespread. V C currently represents less than 1% of
the sources of funding for Indian software companies compared with over 30% in the U.S.*° Indian
venture capital companies are new and lack the industry and technical knowledge required to properly
assess software markets and products on the merits of professional software firms. Thereis also anissue
at the receiving end: local entrepreneurs seem to think that VV Cs give out grants. According to Mr.
Prakash, Tamil Nadu IT Secretary, "thereisageneral tendency to confuse such funds with outright
grants." The Tamil Nadu government needsto help local startups realize that V C funding has to be based
on a sound business model - a high risk one perhaps.

%8 Far Eastern Economic Review, "Who's that Man?' August 19, 1999
% Fortune, "The Soul of aNew Machine," INDIA The Next 50 Y ears, September 8, 1997
0 world Bank (1995), "Exploiting IT for Development - A Case Study of India," World Bank Discussion Paper
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Having highlighted some potential domestic sources of investment, let us turn our attention to
foreign investments. There any many ways the Tamil Nadu government can help here. It can provide
assistanceto local IT firmsto get listed in the U.S. stock market. Today, 120 Israeli firms and 13 Irish
firms are trading on Wall Street (mostly on Nasdag®') compared to merely one from India (Infosys). The
government can also convince international venture capitalists to invest in the local T industry®. But
most importantly, we believe the government needs to aggressively promote investment opportunitiesin
thelocal IT industry to every single MNC that is already present or planning to enter Tamil Nadu. For
instance, if Bechtel evincesinterest in developing public infrastructure in Tamil Nadu, the state
government may try to convince Bechtel how the firm also stands to gain by 'remote-sourcing' its
engineering design services to Tamil Nadu IT firms and by investing in promising local e-commerce
startups.

Help local IT firms access untapped export markets (in Asia and devel oping world)

Indian IT firms consider Europe and the U.S. as major destinations for their software exports.
However, there are numerous untapped market opportunities in other parts of the world.

. India’s Software Export Destinations 1998-99

- B3 Horth America 61%
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— World 4.5%
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Source: NASSCOM, 1999

Israel wants to become aregional 1T gateway to the 400 million people located in the Middle East. Why
can't Tamil Nadu become aregiona gateway to Asia, home to half the humanity?

Brazil TN China
Population: 170m Population: 1.2 billion
Internet users: 20m (in 2003) INDIA Internet users: 30 million (in 2003)
IT Market: $25 billion IT Market: $15 hillion (in 2000)
IT Market Growth: >25% ASIA IT Market Growth: 28%
Other: Other:
40% L. American IT market DEVEI\_NO(;I?T(S Largest Asian IT market by 2000
88% L. American online sales <0.5% of India's total software exports
<1% of India's total software EUROPE & U.S. globally
exports globally

&1 Forbes ASAP, "Startups Abroad: The Irish-Isragli Technology Tango,” June 14, 1999
%2 Gray Cell, aBangalore-based Internet startup, made history recently by raising $1.7 million from Silicon Valley based venture
capitalists. Thisis probably the first of itskind of venture funding.
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Sour Innovation and Help Climb Value Chain

IT companiesin Indiaare increasingly becoming aware that to be able to compete in the global
market they have to move up the value chain. With increasing competition from countries like China,
Philippines and Russia, Indian software firms realize that they can no more compete on cost alone. They
are conscious about the imperative to shift their main activities from low-level offshore programming to
higher margin businesses like packaged software development and knowledge-based I T services.
Unfortunately, most lack knowledge about how to upgrade their operations and climb up the innovation
ladder rapidly.

The Tamil Nadu Government therefore needs to step in and help spur innovation in the state IT
industry. Here, Ireland offers a good example of efficient government intervention in the IT sector. Back
in the 80s, Ireland was in asimilar situation to India. It'slocal 1T industry was underdeveloped. The Irish
government commissioned Ira Magaziner -later to become technology advisor the U.S. President Clinton-
to examine the country's competitiveness in the international marketplace. Magaziner came up with the
"Telesis Report," which said Ireland was investing too little in indigenous businesses. "The Irish
government'sindustrial policy needed to change," noted Magaziner. He recommended more government
support to the local industry, particularly the hi-tech. The Irish government did heed Magaziner's advice
and doesn't regret it: today, Ireland is the second largest software exporter in the world, after the U.S. "l
am very impressed with the country's willingness to enter into the information age,” acknowledges
Magaziner®.

Like Ireland, Tamil Nadu can also move up the I T value chain and become an innovative leader
in the global IT industry. Tamil Nadu aready ranks second in India, in terms of value-addition in
industry. It can move up to the top slot by spurring innovation in the local IT industry. Prof. Abdul
Kalam, who hails from Tamil Nadu, has already shown to India how, by harnessing local talent and
indigenous technology, it can enter into the elite club (and lucrative market) of satellite launching
business. In asimilar manner, Tamil Nadu now needs to foray into the high-end segment of the IT value
chain. The state government can achieve this by helping local IT firms gain access to foreign technology
and exposure to international best practices, promoting market-driven domestic R& D, facilitating
technology transfer between state universities and local 1T industry and finally by fostering an
entrepreneurial milieu that spursinnovation.

Tap Global Knowledge

Work with foreign investors that are leaders in innovation, spurring domestic producersto try to
match best practice and tap potential knowledge spillovers®. While some IT MNCs are setting up
development centersin India, almost none are willing to open afull-fledged R&D center in India (with
the notable exception of IBM in New Delhi). While R& D centers are not likely to employ as many people
asin the case of software development, its spillover effects are much more consequential. Because of
R&D's high value, each time an IT MNC chooses another country over Indiafor anew R&D center, India
loses the opportunity to gain access to the cutting-edge technologies that could have resulted from these
R& D activities. China however has well understood this: its government has successfully convinced
many IT mgjorslike Intel, Microsoft, HP to set-up full-fledged R& D centersin Beijing. Similarly, the

5 Wired Digital Inc, "Ireland, the Silicon Isle," Wired News, October 29, 1998

% For Bartlett & Ghoshal (1998) and C.K. Prahalad (1999), "tapping into international markets means more than accessing new
customers. It al'so means accessing new talent, knowledge, information, and experience (wherever they exist)." For them, the
"next phase" of globalization involves creating and leveraging multiple sources of innovation.
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Tamil Nadu government could leverage the state's reputation of an 'intellectual powerhouse' to convince
IT MNCsto set-up research centersin Chennai.

Moreover, the government hasto look for sources of I T innovation everywhere. For instance, the
CEO of Ford Mators, which is one the largest foreign investors in Tamil Nadu, has declared that he wants
to get the highest return possible from every single dollar that the firm spends on research and
engineering®. The government could convince Ford top management that outsourcing their I T-intensive
R&D and Engineering (RD&E) to Tamil Nadu would be a good way to save costs. To ensure that FDIsin
the IT sector keep flowing, the Tamil Nadu government may want to establish a representative office in
the US. Israel has set up the BiNational Industrial R& D Foundation (BIRD), which encourages joint
ventures between Israeli and American high tech companies. BIRD was so successful that it inspired
Ireland to create its own version: RADIAN-Research and Development Ireland America North. Even the
Indian State of Karnataka has opened an officein Silicon Valley. It is therefore imperative for the Tamil
Nadu government to have a representation in the U.S.

Get access to new proprietary technical knowledge through technology licensing. The
government could try to promote its domestic market among foreign IT maors as atest bed for pilot
projects involving their cutting-edge hardware, software and telecom technologies. Singapore for instance
hasinvited global telecom giants to use its on-going Singapore-ONE® project as a vehicle to 'test-drive
some of their most recent technol ogies and services. Malaysiais pursuing a similar technology transfer
strategy with its Multimedia Super Corridor (MSC) project. Such proactive initiatives could bring far-
reaching benefits to the local economy. For example, Hewlett-Packard 'test-drived' the Chinese market to
introduce a cheap low-end server: theinsight it gained through the development process eventually
convinced HP that this product could be successfully sold around the globe. The product now is
manufactured in China and exported worldwide. In order to facilitate technology licensing, the Tamil
Nadu government could create domestic information centers, where local firms can obtain information on
foreign technology. Such a move will reduce local IT firms disadvantages in licensing negotiations.

Facilitate acquisition of IT firms abroad. IT firmsin Tamil Nadu can take over companies abroad
which have a promising software product portfolio but suffer from ineffective management and
inadequate resources. Severa Indian IT playerslike NIIT and Infosys are already in the process of
acquiring US-based software companies. NASSCOM has recently pointed out that "the future strategy for
the Indian software industry would (increasingly) involve more acquisitions of overseas companies.” In
anticipation of more overseas acquisitions by local IT firms as they climb up the value chain, the Tamil
Nadu government could convince the central government to make such acquisitions easier. Actualy, the
state government itself can participate in, and benefit from, this acquisition spree, by setting up an
investment arm that buys into innovative startups in Silicon Valley or Isragl. It can leapfrog entire
innovation stages by first investing into innovative Silicon Valley startups and later transferring home
their cutting-edge technology. The governments of Singapore and Taiwan are already aggressively
investing in Silicon Valley startups

Attract back home talented Tamil IT professionals who have studied or worked abroad. The
Tamil Nadu government may initiate a'Reverse Brain Drain' (RBD) program to lure back home the
talented Non-Resident Indians (NRIs) of Tamil origin who have succeeded in the global IT industry. Such
aprogram would exploit the potential synergies between NRIs knowledgeable about the global software
market, and thelocal IT firms. This program however has to be flexible enough not to ask these Tamil
expatriates to return permanently to Tamil Nadu (although that couldn't be excluded either). Rather,

% The Economist, "The Revolution at Ford,” August 7, 1999
% Singapore ONE is a national initiative to deliver anew level of interactive, multimedia applications and services to homes,
businesses and schools throughout Singapore (www.s-one.net.sg)
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Tamil Nadu's RBD program needs to encourage these expatriates who wish to contribute to their home
state and to maintain afoothold in their adopted countries, which after all iswhere the actual sources of
innovation are located®’. “Y ou can make your millionsin the Valley or in New Y ork and still be guiding
projects or start businessin India - asindeed many of usare doing’’ acknowledges Kanwal Rekhi,
President of The IndUS Entrepreneurs (TiE)®, the premiere Indian entrepreneurial organization in
America. One way the government can leverage Tamilians abroad as a steady source of innovation is by
inviting them to Tamil Nadu for short-term purposes only.

Thailand has already in place such a RBD program that allows Thai professionals abroad to visit
Bangkok once or more in ayear to collaborate with local researchers or lead seminars on a short-term
basis. Closer at home, severa Indian states have come up with original waysto bring in NRIs as
‘conveyors of innovative knowledge. In the past three years, for instance, NRIs from Orissa have been
organizing in Bhubaneswar the 'National Conference on IT.' This conference provides an excellent
avenue for these NRIs to learn more about I T development in Orissafrom local faculty and policy
makers, as well as update them on recent technological and business innovations in their adopted
countries. Ireland has gone even further by setting up a specia department to welcome back the Irish
expatriates.

Create Knowledge at Home

Tamil Nadu has along tradition of scientific and technological innovation. After all, two Nobel-
Prize winning astrophysicists -CV Raman and S Chandrasekhar- had their rootsin Tamil Nadu. The U.S.
NASA recently launched into space a state-of-the-art telescope named after Chandrasekhar. Of late, 11T-
Chennai Professor Jhunjhunwala made a breakthrough in Wireless Local Loop (WLL) technology that
has the potential to significantly increase the telephone penetration rate in developing countries like India.
By encouraging more market-driven I'T research in local universities, facilitating the transfer of
technology between academiaand local IT firms, and harnessing the inherent entrepreneurial mindset of
Tamil people, the government could transform Tamil Nadu into avibrant IT innovation hub.

The key source of technological innovation is R&D, and in particular academic research. The
significance of educational institutions as innovation incubators can not therefore be undermined. In many
developed countries, universities have played a key role in fostering innovation, generating jobs and
enhancing national competitiveness. For instance, the Massachusetts Institute of Technology (MIT) has
over the years spawned 4,000 companies, creating 1.1 million jobs worldwide that generates annual sales
of US$232 billion (BankBoston). The value of innovation generated at Stanford is equally staggering: the
total of Stanford's cumulative income from patent licenses alone is worth more than US$300 million,
while the annual revenues of the companies born at the university total more than US$100 billion®.

Aware of the key role that higher education and research play in the economic vitality of anation,
the Tamil Nadu government has set up TANITEC as a unique center of excellence in education, research
and application of IT. TANITEC's future looks very promising. We would like to offer some
recommendations that could help further boost TANITEC's success:

57 Saxenian, Annalee (1999), “Silicon Valley's New Immigrant Entrepreneurs,” PPIC. In this scholarly report, Saxenian explains
that the “ brain drain” may be giving way to an accelerating process of “ brain circulation." She notes that the Indian and
Chinese immigrants who have studied and worked in the United States, while maintaining their base in their adopted country, are
playing agrowing rolein linking U.S. technology businesses to those in their countries of origin. Thisreport is available online
on PPIC Web site (www.ppic.org)

® TiEisthe premier Indian entrepreneurial organization in America with 600 members (www.tie.org)

% Fisher, Lawrence (1998), "Technology Transfer At Stanford University," Strategy & Business
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TANITEC's corefocus needsto be on R& D. Keeping TANITEC's main mission in mind,
Tamil Nadu needs to encourage TANITEC Faculty to devote as much time as possible on research to
come up with innovation technologies that can be leveraged by thelocal IT industry. That's what
Stanford, the innovation incubator of Silicon Valley, has been doing successfully for decades. Today,
Stanford continues to show the way, conducting cutting-edge R& D that will lead to solutions that meet
the new challenges posed by the digital economy. We would now highlight two roles defined for
TANITEC in its charter”

l. "Computerize the operations of the Sate Government" While the TANITEC Faculty might
participate in these computerization projects as expert consultants, the implementation
responsibility needs to be assumed by the IT Secretariat. In turn, the IT Department, while
maintaining a supervisory role, may itself wish to delegate the operational aspects of IT projects
to the private sector. Such adistribution of roles would have three major benefits. It will:

* Enable the TANITEC faculty to focus on R&D.

* Expedite government computerization through increased private sector participation.

* Provide an opportunity to local IT industry to gain valuable experience and expertise.

For instance, the Singapore government set up in 1986 an Information Technology Institute (1T1)
to carry out applied R&D. Although ITI provided areadily available 'in-house' talent pool, the
Singapore government decided to let the private sector implement most parts of its ambitious
Civil Service Computerisation Program’. Such amove not only provided a spur to the Singapore
IT industry, but aso allowed I Tl to focus on its core competency (R&D).

. "Providing softwar e testing certification and quality assurance certification” While TANITEC is
mandated to extend technology and services into industry, these certification activities could as
well be handled by existing government agencies like ETDC™, a move that would help
TANITEC alocate more resources to research and teaching.

L earning to commer cialize innovation. Equally important to generating innovation is the focus
on how to transform it into acommercial product. At Stanford, the emphasisis always kept on how to
market the bounty of knowledge. To facilitate the marketing of itsinnovations, Stanford has set up a
highly proactive Office of Technology Licensing (OTL) that identifies market opportunities for new
technologies created at Stanford. As mentioned earlier, the total of Stanford's cumulative income from
patent licenses is worth more than US$300 million. AS TANITEC is slated to become a self-financing
university in the future, income from its patent licenses will be key to its survival. It might therefore
consider setting up a market-driven Office of Technology Licensing similar to that of Stanford. It can
actually seek the services of Mr. Niels Reimers, the founder of Stanford-OTL, who today consults
universities around the world on how to market intellectual property. Moreover, TANITEC can aso
leverage its proximity to an IT Park to attract I T startups that might want license its technology and use
the Park as alaunching pad. This strategy worked well for Stanford. For instance, Cisco SystemsInc.'s
origina products were built with computer networking technology invented at Stanford and used under
license. Cisco also used Silicon Valley where Stanford is located as its launching pad. Today, Cisco is
worth over US$200 billion. To this day, according to Stanford's James Gibbons, half of Silicon Valley's
revenues come from Stanford-seeded companies.

Cultivate strong relationship with industry. A strong linkage with local (or foreign) IT firms
will allow TANITEC to bring in several benefits: investment capital, consulting opportunities, additional
adjunct faculty, a market-driven focus to its research, as well as internship and project opportunities for its

O ELCOT Web site: http://www.el cot.com/tanitec.htm
" National Computer Board, Usel T Newsletter, 1995
"2 The Electronics Test & Development Center (ETDC) is an independent I T test laboratory under the DoE
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students. In Silicon Valley, the 'town-gown' relationship is so deep that, according to Stanford Provost
John Hennessy, "the gap between research and what's in production has narrowed to amost nothing. "
The benefits for the industry are evident: access to cutting-edge technology, afertile ground for recruiting
talented employees, etc. In thisregard, TANITEC's requirement that all its students participate in industry
projectsis laudable. "In the knowledge economy, the most important form of technology transfer isin the
minds of the graduate students," acknowledges Stanford's Niels Reimers. Asfar as attracting foreign
investments is concerned, TANITEC can learn much from the Indian Institutes of Technology (I1Ts). I1T-
Delhi has already forged astrategic R& D partnership with IBM, which is has set-up aresearch lab on its
campus. Closer at home, 11 T-Chennai has convinced Intel Asiato sponsor its cutting-edge research
program in 'speech recognition’' technology.

One can point to TANITEC's youth to raise doubts about its ability to attract investments.
However, such a concern does underestimate the industry's investment potential. In South Korea, after
initially lagging behind the three-decade old, government-sponsored KAIST University, the industry-
sponsored POSTECH, within just 12 years of existence, had caught up. Today, both KAIST and
POSTECH are considered the very best academic institutions in Asia” in science and engineering.
Generally, countries in which industry's contribution to national innovation is limited tend to rank lower
in terms of global competitiveness. For instance, Taiwan, where the private/public R& D investment ratio
is4:1 ranks 4™ in terms of global competitiveness whereas Thailand, where the same ratio is 1:4, ranks
only 30". Asfar asIndiain concerned, Bajpai and Sachs (1998) note that involvement of private sector in
R&D isabysmally low.

Set up and International Advisory Committee. TANITEC may wish to setup an International
Advisory Committee made up of Faculty from top research institutions like Stanford, MIT and
POSTECH, aswell as CEOs of IT MNCs. The international perspective brought in by this committee will
allow TANITEC to constantly monitor the international competitiveness of its teaching and research, and
make its academic contribution more responsive to the evolving needs of the global markets.

Fostering I T Entrepreneurship in Tamil Nadu

While Indiansin general, and Tamilsin particular™, are well known for their entrepreneurial
talent, no 'ingtitutionalized' mechanisms are yet in place in the country to channel and nurture that talent.
In the U.S. however, avibrant venture capital industry and a ‘hands-off' government approach to business
have helped create an environment highly conducive for entrepreneurial endeavors. Scarcity of capital
remains abig impediment for IT entrepreneurship to take off in India. M Nambiar, former ELCOT
Chairman, complains that "banks in Tamil Nadu, and generally in India, are wary about financing I'T
entrepreneurs. Banks are looking for quick returns, 100% success and prefer investmentsin tangible
assets. Unfortunately, an I'T startup can't guarantee success or promise rapid profitability and tendsto

invest mostly in intangible assets like its employees™."

The government needs therefore to step in and help foster an entrepreneurial milieu in Tamil
Nadu to help spur indigenous innovation. As we suggested earlier, it could convince big industrial houses
in the state to invest and provide 'seed’ money to local IT startups. The government could also sponsor,
jointly with the local business community, informal forums where top executives of successful local or
foreign IT firms can meet young entrepreneurs, offer them guidance and share insights based on their

3 According to Asiaweek's "Best Universitiesin Asia 1999," KAIST and POSTECH rank respectively as#1 and #2 Science
& Technology Schoolsin Asia. I1T-Delhi and 11 T-Chennai occupy respectively the #4 and #5 dots.

™ Rediff on the Net reported that, within 10 days after the Tamil Nadu Government announced the coding standard for Tamil
font, alocal entrepreneur had produced a Tamil word processor based on the new international standard.

™ Interview with M. Nambiar, former ELCOT Chairman, August 1999
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long experience with the IT industry. Hi-Tech giants like HP and SUN have successfully spun-off several
startups now owned by former employees, who often become suppliers or clients of their former
employer. Finally the government may initiate a"Y oung I'T Entrepreneur Award" Program to recognize
young IT leaders who could become role models for their generation.

TANITEC'srolein fostering entrepreneurship is critical. After all, without Stanford, a vibrant
Silicon Valley would never have come about. Similarly, TANITEC needs to become a source of
entrepreneuria talent. In thisregard, MIT offers agood example. Cambridge, where MIT islocated, is
crowded with IT startups set up by MIT alumni. MIT has recently established the MIT Entrepreneurship
Center to create and sustain local IT companies. MIT students who want to be involved in e-commerce
startups (i.e., learn how to build and manage an eBusiness) are encouraged to tap into the 'incubator
resources available through the Center. Israel is another place where I T entrepreneurship is bustling with
life. "Almost every day, another (army) graduate "sits down at hislaptop and launches a company in
Israel,”™" notes Ron Chaimovski, Israel's Economic Minister for North American Affairs. At Stanford, it
is almost expected that a successful faculty member will at some point start acompany. Similarly,
TANITEC could leverage its proximity to the I T Park to attract young entrepreneurs who wish to start a
new company using latest technologies made available to them through TANITEC's Office of
Techonology Licensing.

More importantly, the Tamil Nadu government needs to network with overseas associations of
Indian entrepreneurs, such asthe SIPA (Silicon Valley Indian Professionals Association) and The Indus
Entrepreneurs (TIiE). TIE isaSilicon Valley based service group, set up in 1992, which has evolved into a
vibrant organization with over 600 members with chaptersin several U.S. cities. TiE is today headed by
Kanwal Rekhi, an I T alumnus described by Forbes Magazine as the "Guru of Silicon Valley." TiE has
funded some highly successful companies like Hotmail, Exodus Corporations and Junglee and other start-
upsin Silicon Valley. These TiE funded companies together have a market capitalization of many billion
dollarstoday. K.B. Chandrasekhar, a graduate of Madras University, for instance, founded Exodus, in
1994. After five years of existence, Exodus istoday worth US$7 billion and now ranksin Silicon Valley's
top ten fastest-growing companies. TiE recently opened itsfirst Chapter in India. The Tamil Nadu
government could convince TiE to set up a Chennai Chapter as well. Such amove will allow the
government to attract IT professionals of Tamil origin who have succeeded in Silicon Valley. They can
be invited to give seminars, organize conferences, coach and/or finance the local entrepreneurial base.

Enhancing Global Marketing Capabilities

The Tamil Nadu administration has been very successful with itsinternational promotional efforts
to project Tamil Nadu as the best place to carry out car manufacturing. As aresult, the state has emerged
asthe 'Detroit' of South-Asia. The government now needs to display similar market savwy APPROACH
to help Tamil Nadu emerge as the 'Cyber-Capital’ of India. It needs to launch an international promotional
campaign to establish the'I T Brand Equity' of Tamil Nadu worldwide.

Tamil Nadu needs to build its marketing strategy on its comparative advantages. Some Indian
states, despite scoring much lower than Tamil Nadu in various socioeconomic indicators, have managed
to emerge as the top destination for IT investmentsin India. According to Fairbanks and Porter (1997)
however, perception needs to be backed with substance. In order to wholly convince aforeign investor it
isthe best place for developing their core processes and products, a country (or sub-region) needsto
demonstrate the availability of two critical resources: highly-talented labor force and speciaized
infrastructure. These are exactly the very two areas in which Tamil Nadu outshines al other Indian

"6 Forbes ASAP, "Startups Abroad: The Irish-Israeli Technology Tango,” June 14, 1999
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states”. It could therefore convert these comparative advantages into its competitive advantage in order to
aggressively woo foreign IT MNCsto invest in Tamil Nadu.

To implement this marketing strategy, the Tamil Nadu IT Department could set up a marketing
division to offer one-stop information services on local IT industry. Thisdivision could also set-up a Web
site and take care of corporate communications. As part of the promotional activities, the IT Secretary
needs to regularly lead IT delegations abroad to promote the local IT industry among MNCs and NRIs.
Many successful Indian expatriates don't yet associate Tamil Nadu with IT. So far, only Bangalore and
increasingly Hyderabad are associated with I'T. Tamil Nadu remains synonymous with auto
manufacturing. Consequently, there is an urgent need to change this perception among Indians abroad.
Moreover, the IT Department could also open arepresentative office in Silicon Valley and enter into
sister city agreements with other overseas info-tech industry clusterslike Tel-Aviv, Isragl's I T hotbed.
Today, 300 Israeli companies operate permanent offices throughout the U.S. largely to aggressively
market their technology and secure financing.

Furthermore, a'software monitoring' cell needs to be created” within the I T Department to
constantly monitor the local IT Industry's global competitiveness. Ireland has setup a"Market
Observatory" to benchmark on a continual basis Ireland's I T progress and state of readiness’ compared
with international standards. Finally, joint promotional activities with competitors can not be ruled out.
For instance, the Chambers of Commerce of both Ireland and Israel in the U.S. jointly sponsor an annual
conference on "Technology Investment & Partnering Opportunities from Isragl and Ireland.” Similarly,
Tamil Nadu could establish technology aliances with IT powerhouses like Israel to promote knowledge-
intensive joint projects. In thisregard, Tamil Nadu should follow the leadership of the U.S., where
individual states are promoting links between their local 1T industries and foreign countries with
exceptional IT potential. The U.S. State of Pennsylvaniafor instance has already signed I T pacts with
Israel and Ireland.

In addition to promoting the local I T industry, the government also needsto start nurturing the
image of Tamil Nadu as a sophisticated business hub. The purpose hereisto highlight Tamil Nadu as an
‘economic success within India, rather than just another ‘Indian I T success story'. For every article that
Fortune 100 CEOs read on Bangalore's great I T success, there is another article like the one published last
year in Newsweek. The latter noted that "Bangal ore may be the jewel of India's high-tech crown, but there
are still cows in the street and the phone lines break down every couple of hours.®" It is therefore
imperative for the Tamil Nadu government to equally emphasizeits IT prowess aswell asits
socioeconomic success. It also needs to highlight its strategic geographic location to promote itself as the
"Gateway to India," anidea place to establish connections (Kanter, 1995) with the rest of the country.
Thiswas the strategy that Singapore pursued in the 1980s to attract MNCs to set up their Asian
Headquartersin the island-state. While in terms of infrastructure Tamil Nadu still 1ags behind Singapore
(although it fares better than other Indian states), it has an indisputabl e cost advantage over Singapore: it
is one of the cheapest placesto livein India™.

" This point was well-made by S Mahalingam who thinks the State's comparative advantages are 'real’ (if investors come, they
will seeit by themselves); unlike somerival states where "reality doesn't match hype."

"8 N. Bajpai and V. Shastri (1998) further propose that data generated in this cell should be available on a day to day basis to the
highest officials and government personnel dealing with software policy

™ The new IDC/World Times Information Society Index ranks nations ever year based on their I T preparedness

8 Newsweek, "The Hot New Tech Cities," November 9, 1998

81 Guidance Bureau (TIDCO), "Welcome to Tamil Nadu,” Online Presentation (www.focustamilnadu.com)
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APPENDI X 1: List of People I nterviewed

Tamil Nadu Government

Mr. D. Prakash, Secretary, IT Department
Mr. M. Nambiar, CMD, TANCEM (former CMD, ELCOT)

Tamil Nadu IT Industry

Mr. S. Mahalingam, Executive Vice-President, Tata Consultancy Services (TCS)

U.SIT industry

Mr. S. Conover, President, CBay Systems Ltd
European Governments

Mr. Suma Chakrabarti,
Director, Performance and Innovation Unit, Cabinet Office, British Government
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