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The Development of India's Software Industry and its Lessons for China

Shen Kaiyan

Man in the 20th century has achieved a series of major breakthroughs in the high-tech areas such as electronic information. The development of the information industry has become an important symbol for the comprehensive power of a nation as well as the main impetus and basis for international economic growth in the 21st century.
Since the 1990s, the structure of the international information industry has been making strategic adjustments, changing from the hardware-dominant to software-dominant. The importance of the software industry seems more remarkable. Competition in the Software Industry, which is regarded as an important strategic industry, has become more fierce. As authoritative experts predict, the global IT services market will grow from USD 394.8 billion (year 2000) to 700.4 billion (year 2005). As the soul of information technologies, the software industry will become an important frontier industry.

As the backbone and representative of the present high-tech industry, the information industry serves as the strategic pillar industry of China in this century. The development of India's software industry is so rapid that it has made India one of the world's most powerful software manufacturer and exporter. Many parallels can be found between China and India. By analyzing the present state, characteristics, and development trajectories of India's software industry, this study will find out how the Indian experience can benefit China's IT industry, especially the software industry, and what policies the Chinese government should make. 

Current State of India's Software Industry
Since India took economic construction as a government priority with economic reform as the key to development, it has experienced marked socio-economic improvement in recent years. The development of the IT industry is most outstanding and the software export has become the engine of Indian economic growth. 
The IT Industry has been one of the most dynamic industries in India. The people who chartered this journey have been passionately determined to be among the best in the world. A bunch of upstarts a decade back unleashed a trail of achievements, which inspired dreams from Bangalore to the Silicon Valley and today has created the most compelling brand - the Indian IT professional (Nasscom).

General status

As one of the five leading software producers in the world, and second only to the United States in software and service export, Indian software products and services have been exported to 91 countries in North America, Europe, Asia, etc. The United States is the largest market for Indian software products and services. India has been regarded by the United States as the most reliable software supplier. Hundreds of large-size transnational corporations select and use software designed in India.
The World Bank did a survey on the software export capability of different countries. The results indicated that the three comprehensive indices (Software scale, quality and cost) rank India as the first among these countries. Moreover, after studying seven mutually competitive countries, namely, Ireland, Israel, Singapore, the Philippines, China, Hungary, and Mexico, the World Bank pointed out that India is the best country provider of software and service. The competitive advantages are making India the center of the world's software industry.
The status of India's software and services export in the national economy
In terms of the national situation, the software industry has become the fastest increasing and the most profitable sector in India. The software and services export is the main driver of the industry and contributed more than half the revenues.
 The Indian IT sector, growing from USD1.73 billion in 1994-95 to USD13.5 billion in 2001-02, has depended heavily on software and services exports for its year to year healthy growth, and for a larger portion in the Indian GDP pie. In terms of shares in the GDP, the IT industry figures have risen from 0.59% in 1994-95 to 2.87% in 2001-02. From a small base of about $10 million in 1986-87, the sector consistently expanded to $8.3 billion by 2001 (D'Costa, 2002).
Despite the economically challenging environment that characterizes global markets, the export-oriented software and services sector logged in 26% growth in 2002-03. It was a creditable performance, marked by a hike in software and services exports and a major jump in IT-enabled services/BPO activity. 

Export remains the key driver of the IT software and services segment, accounting for over half the IT market projections of US$13.5 billion (Rs.64,200 crore) for the period 2001-02. IT software and services exports accounted for the bulk of revenues generated by the sector, with revenues increasing from Rs. 36,500 crore in 2001-02 to Rs. 47,500 crore during 2002-03. 

Though India's IT industry faced a severe challenge from external forces, the service industry, especially the software and services export grew increasingly fast. The data collected by India's National Association of Software and Service Companies (Nasscom) showed that the annual average growth rate of India's software industry always keeps over 50% (according to the sum of Rupees). The software export has increased 30 times. 

A growth of about 26% in the software and service industry placed the sector among the highest performers within the Indian market. India's software export revenues increased by 30% during 2002-03, with IT services exports projected to grow by 22%. India's software exports accounted for around 20.4% of the country's overall exports during 2002-03.
A look at the composition of the IT market in India over the 1994-2002 period reiterates the IT industry's export orientation. While revenues from hardware, peripherals and networking are estimated to touch Rs. 14320 crore in 2001-02, India's software and services exports are expected to account for Rs. 36855 crore of revenues in 2001-02 (more than half of the IT market projection of Rs. 64200 crore for the period), consistently recording more than 50% growth rates during this time frame. (See Table 1 and figure 1)
The status of India's software and services export in the world market
India's rising software industry occupies a pivotal position in the world's software market which reaches USD 300 billion. Though there is only a decade of development in India's IT industry, its growth is so astonishing. Consequently, this has made India the world's fastest growing country in the software industry. Since the 1990s, the average annual growth rate of Indian software industry is more than 50%, which greatly surpassed the world's software industry growth rate of 20%. 
As the second largest software export country, India increased its share of global IT spending. The software industry's software exports share of the overall global market rose to 1.9% in 2001-02, up from 1.5% in 2000-01. The total export volume of software products comprises 1/4 of Indian economic growth. (See Table 2)
In terms of geographical IT spending, the Indian software and services companies export to 102 countries around the world. According to IDC/Nasscom's estimate for year 2000, North America remains the leader, followed by Western Europe, Japan, Latin America and the Asia Pacific. 62% are from North America (US 61.15%), 24% Europe, 4% Japan and 10% the rest of the world, in 2000-01. (See Figure 2 and Table 3)  The following shows total IT spending (USD in billions) based on geography: North America 181.7; Western Europe 119.9; Asia Pacific (Mature): 52.8; Asia Pacific (Emerging): 7.08; Central/Eastern Europe/ Middle East / Africa: 8.31.

It is reported that more and more transnational corporations in the world entrust India to operate their software programs. 266 customers among fortune 1000 global large-size companies are increasing outsourcing to India. 

General situation of Indian software companies
India's software companies have considerably reasonable scales, and a large number of companies with global competitiveness are emerging. Currently, there are more than 1000 software companies in India. 65% of the companies have the capability to undertake the world's large software development projects. 330 software companies pursue software export business, and the 20 largest companies make up 70% of India's gross software export.
In 2001-02, Indian software companies showed marginal growth in high value services segments such as packaged software integration, e-business solution, wireless integration, systems integration, network infrastructures, management services and consulting (Nasscom).

The Indian software industry is a mature industry and it has a lot of entrepreneurial dynamism that brings continuous traction to the industry. The industry today is host to world class companies, both big & small, and is in a state of constant evolution. 
In terms of structure, the Indian software exports industry has a pyramidal structure. The companies earning Rs. 1000 crore and above, numbering a handful, occupies the top slot. However, the number of companies with revenues above Rs.100 crore has grown from 37 in 1999 to 54 in 2000, indicating the rapid maturation of the industry. It is expected that there will be at least three Indian companies having billion-dollar earnings in the next three years. At the SME (small and medium enterprise) level there has been rapid proliferation of companies, with those earning below Rs.10 crore expanding to 544 players in 2000-2001 from 473 in 1999. Indian software entrepreneurs are increasingly focused on non-enterprise software such as DSP software, embedded software and system on chip (See Table 4).

Let us now look at the export of each of the three topmost companies, Tata Consultancy Services, Infosys Technologies Ltd, Wipro Ltd. They have USD808.7 million (3882 crore Rs), USD531.9 million (2553 crore Rs), and USD478.7 million (2298 crore Rs) respectively. The export of any one of these companies can defeat the gross export of the whole of China. (See Table 5)

Moreover, many world-famous IT companies, such as Microsoft, Intel, Siemens, Orich have built their R&D base in India. Bangalore alone has over 250 foreign companies. 

The advantages of India's software Industry
Abundant resources of science and technology talent
Behind India's IT industry, there is a strong and abundant science and technology talent pool. The human resource of science and technology talent is the second in the world, next only to that of the US. Currently, there are more than 1.4 million software programmers. 3.2 million software professionals serve in some 1000 companies mainly located at the 7 software sci-tech parks. This investigation shows that India's software talent is growing rapidly, about 60,000 per year.  Indian programmers are known for their strong technical skills and their eagerness to accommodate clients. In some cases, clients outsource work to get access to more specialized engineering talent, particularly in the area of telecommunications. 

The number of employed IT software and services professionals increased to 522,000 at the end of 2001-02, a big leap compared to 280,000 employed in 1998-99. This figure includes professionals, who are engaged in software, IT services and IT-enabled services including professionals engaged in software development units in user organizations.

In the 1960s, thousands of India’s brightest technological talent flew to the US to work or study, creating a classic case of “brain drain.”  By 2000 Indian engineers were at the helm of 972 Silicon Valley-based technology companies, which accounted for approximately $5 billion in sales and 25, 811 jobs (Annalee Saxenian, 2002). There are probably more than 300,000 NRIs (Non-Resident Indians) working at the high-tech companies in the Silicon Valley where 50% of the software engineers are Indian or NRIs. Simultaneously, a great number of Indian technological talents are undertaking research on the frontiers of products in famous Western companies.

The US-educated NRIs started to return home in growing numbers in the second half of the1990s. They did not only bring the frontiers of science and technology back to India but also invested their money in India. This offered Indian IT industry very good opportunities to lift its technical level and scale, and re-promoted its development.

Low cost of labor
The low and competitive cost of labor is one of the advantages of India's software industry in the international market. India is rich in cheap labor resources. Its labor cost is only 1/4 of the world labor cost. In terms of the software professionals' salary, the monthly wage of Indian professionals is about 1/8-1/5 of those in developed countries'. Software development is a labor-intensive industry. The low cost of India's software professionals make many IT companies from developed countries, such as the US, deliver a vast number of software order forms and R&D programs to India. These forms and programs obviously bring generous profits to India. (See Table 6)
English proficiency

India is the second largest English-speaking country after the US. It has one of the largest pools of English-speaking professionals. English as medium of education also helps in nurturing topnotch English speaking personnel. Those highly educated software professionals can skillfully read and write technical materials in English, and access information from western countries directly. It is not difficult for Indian engineers to use English based software instruments and export their software products and services directly to English-speaking countries.
 Geographical advantages

There is a 12-hour time difference between India and the US. The software program developed by Indian software engineers in the daytime is transmitted to US via international satellite digital communication equipment at night. This period is the American customers' work hours. After testing the software program and proposing amendments and addenda, American customers transmit the information back to India. The Indians then amend the program during American nighttime and re-transmits it to the US. The next morning, American customers will get the corrected program. Thus, there is 24 hours round-the-clock work by both Americans and Indians. Such high efficiency promotes growth.

Policy circumstance

One of the main reasons why India leapt from being a poor and backward developing country to being a software export superpower is the Indian government’s supportive policies. After independence, India paid great attention to sci-tech development and emphasized the information industry's importance to India's domestic economy. Government recognizes that Information Technology will extensively influence future economic development. IT eventually became a part of the government's national agenda. 

In the 1980s, the Indian government wanted to keep abreast of the world’s electronic revolution. Thus, it created policies that encouraged the manufacture of computers and the export of software. This started the rapid growth of the electronic industry, especially the software industry.

In January 1982, a software export promotion policy was initiated by the Department of Electronics (DoE) regarding the importance of software as a major export earner. This came about only with the PC revolution in the early 1980s (Parthasarathi and Joseph, 2002). The Computer Policy of 1984 gave further thrust to software development. The policy called for the setting up of a separate Software Development Promotion Agency (SDPA) under the DoE (Parthasarathi and Joseph, 2002).  In 1986 an explicit software policy was announced and software was identified as one of the key sectors in India’s agenda for export promotion (Parthasarathi and Joseph, 2002).

In the beginning of the 1990s, the Indian government vigorously pursued economic liberalization policies and the economic transition was first launched in the software industry. The liberalization and deregulation initiatives taken by the Indian government are aimed at supporting growth and integration with the global economy. The reforms have reduced licensing requirements and made foreign technology accessible. The reforms have also removed restrictions on investment and made the process of investment easier.

After realizing the potential of India as a major IT power, the government has taken several initiatives to promote the development of IT. The Ministry of Information and Communication Technology is playing an active role in developing the infrastructure that supports the development of information technology. The IT Bill passed in 2000 provides a legal framework for the recognition of electronic contracts, prevention of computer crimes, electronic filing of documents, etc.

Amendments have also been proposed in the Indian Evidence Act, Indian Penal Code and the RBI Act. The mechanism of digital signature has been proposed to address the issues of jurisdiction, authentication and origination. These efficient policies greatly stimulated the development of the software export sector and caused the revolution in the software industry. After several years, India's research level in the area of manufacturing and researching computers, electronic technologies and particularly the software industry is in the forefront of world technology. 

Education and training
India's abundant, high quality and cost effective services and its vast resource of skilled software human power have made it an attractive field for global software clients.

In terms of education and training system, India uses various educational providers simultaneously.  Education is provided by both government and the companies, and integrates practice, studying and research. It can be attained through: (a) the formal education system; (b) the NGOs providing training to the professionals; (c) software companies which set up training institutes. Educational institutions and polytechnics as well as the prestigious Indian Institutes of Technology (IITs) are the principal sources of qualified graduates/post-graduates.

India has emerged as one of the top IT resource providers mainly due to its ability to churn out highly skilled workers every year. Its educational system places strong emphasis on science and mathematics, resulting in a large number of science and engineering graduates. Mastery over quantitative concepts coupled with English proficiency has resulted in a skill set that has enabled the country to take advantage of the current international demand for IT. Government institutes such as IIT and the Indian Institute of Management (IIM) churn out quality graduates every year. 

India has more than 250 universities and engineering colleges providing computer education at the degree/diploma level. The output of trained human power at the degree/diploma level has been consistently increasing since 1985 and touched a figure of 130,000 in 2000. 

Every year, approximately 19 million students are enrolled in high schools and 10 million students in pre-graduate degree courses across India. Moreover, 2.1 million graduates and 0.3 million post-graduates come out of India's non-engineering colleges. (See Table 7)

While 2.5-3% of them find jobs in other fields or pursue further studies abroad, the rest opt for employment in the IT industry. If the flow from high schools to graduate courses increases even marginally, there will be a massive increase in the number of skilled workers available to the industry. Even at current rates, there will approximately be 17 million people available to the IT industry by 2008 (Nasscom, See Table 8).
The formal education system is supplemented and complemented by thousands of private training institutes across the country which are providing computer education. The private training institutes also serve as a backbone to the computer literacy program. Available estimates show that in 1999 there were over 1832 private educational institutions that trained more than 67785 computer software professional in that year (P and J, 2002). A few firms are engaged directly in research, often with university affiliations. NIIT is one such example (D'Costa, 2002).

From a base of 6,800 knowledge workers in 1985-86, the number increased to 522,000 software and services professionals by the end of 2001-02. It is estimated that out of these 522,000 trained workers, almost 170,000 are working in the IT software and services export industry; nearly 106,000 are working in the IT enabled services and over 220,000 in user organizations. (See Table 9)
The legal environment
India paid a great deal of attention to the protection of intellectual property rights, signed a new patent law which is one of the strictest patent laws in the world. In 1994, in order to control piracy, India revised its patent law which was first created in 1957 and came up with a brand new one. The new patent law stipulated the rights of copyright owners, the attitudes of software renters, the rights for users to copy the software, and the penalty and punishment for violating and pirating the patent. Consequently, the patent law awareness of Indian software users increased rapidly. The rate of software piracy declined sharply to 59% in 2001 from 80% in 1996. This rate has already dropped to the level of western developed countries, even while the rate in other developing countries remains at more than 90%. All these indicated that India's software market has followed the normal development trajectory. The improved legal system not only reversed the negative impression developed countries have of the Indian software industry, but also stimulated the initiative of software entrepreneurs, thereby promoting the software export.

Quality Management
The measuring criteria for software companies are mainly quality management and quality culture. Indian IT operators have created a strong value proposition in the IT software and services arena. Today, the world looks towards the Indian software industry for good quality and high price performance. In the past few years, the Indian IT industry has pursued the goal of attaining the highest international standards of quality.

At the end of 2001, India had 36 companies at SEI CMM
 Level 5 assessment. It is more noteworthy that worldwide, only 58 organizations have acquired such assessment. It is also estimated that as of 31st March 2002, there will be 42 companies at SEI CMM Level 5 assessment. The quality and maturity of the Indian software industry can be measured from the fact that already 216 Indian software companies have acquired quality certifications of ISO 9000
 and about 60 more companies are in the pipeline (Nasscom, 2002). In January 2002, Nasscom conducted a survey to ascertain the adoption of international quality standards by IT software and services companies in India. An analysis of the top 300 companies in India is revealed in Table 10.

A World Bank funded study conducted as early as 1992 to discuss Indian software strategies had concluded that more and more vendors in the US prefer to get their software developed in India because of an assurance of quality and cost advantage (Nasscom, 2002). According to McKinsey & Co., India will continue to have a growing number of vendors successfully working on complex projects across all areas of software and services, and performing at levels comparable to those of leading global players (Nasscom, 2002).

The other heartening feature has been the growing acceptance and adoption of the newly emerging People-Capability Maturity Model (People-CMM)
 by the Indian software industry. For a country like India, with its large assets in the form of skilled human resources, the relevance of People CMM needs no emphasis. A large number of Indian IT software and services companies have been quick to realize this and have either implemented or initiated these programs.
 (See Table 11)
Software Technology Parks Cultivation

India promotes the development of its hi-tech industry and shortens its distance to the international advanced level by setting up sci-tech industrial parks and exerting their model effect.

Government issued the Software Technology Parks (STP) Plan, which formulated various preferential policies to encourage the software export orientation. STP is a very special scheme under the Ministry of Information Technology. It is also the means of the Indian government with which to develop the software industry. This scheme offers many incentives to investors in India, such as the zero import duty on all capital goods, special 10 years income tax rebate, availability of infrastructure facilities like high-speed data communication links, etc.

Since the 1990s, as promoted by the STP plan, 18 software technology parks have emerged. These STPs are scattered all over India, in places such as Noida, Mumbai, Pune, Hyderabad, Bangalore, and Chennai. There are more than 5500 enterprises located in the STPs. The export from STPs makes up 68% of the total Indian software export. Today, Bangalore has become one of the world’s five largest science and technology information centers. The software industry circles even think that Bangalore has the actual strength to challenge the Silicon Valley. 

The action of software industry societies
India's software industry societies played an important role in promoting software industry development. Among these societies, Nasscom and MAIT are the prominent performers. India's National Association of Software and Service Companies (Nasscom) is a non-profit organization that acts as the apex body and umbrella organization of the IT software and services industry in India. The primary objective of Nasscom is to act as a catalyst for the growth of the software driven IT industry, to facilitate business and trade in software and services and to encourage advancement of research in software technology The other aims include facilitating the education of IT personnel and generating employment and economic growth in India. The organization is also working assiduously to promote and catalyze growth of ICT companies operating in the SME (Small and Medium Enterprise) domain. Apart from supporting large IT software and services players, Nasscom also aims to build up the strength of the smaller participants in the software sector.

Nasscom has been playing a crucial role in helping the IT industry to achieve the ITS and ITES vision. Along with the government, Nasscom has taken many steps towards the efficient implementation of government policies. It has also helped the government implement almost all the original recommendations of the last Nasscom-McKinsey Report, 1999 concerning the capital markets, venture capitalists, SEBI and the Companies Act (Nasscom, 2002). 
Like Nasscom, other Indian software industry associations help software companies to acquire business information, build mutual relations, organize the dissemination and exhibition of products, organize discussions and conferences, and transmit the sentiments and goals of the software companies to government. They act as the bridge between the Indian government and the software enterprises. Nasscom once helped bring about a strategic alliance of a vast array of software enterprises between India and European countries. And this resulted in the tremendous expansion of India's software export to European countries.

Venture capital environment in India

The Indian government attached great importance to the software industry by venture capital and subsequently created the suitable venture capital environment. Recognizing the importance of Venture Capital Funding, the Ministry of Information Technology has set up a National Venture Fund for the Software and IT Industry with a corpus of Rs. 100 crore in association with the Small Industries Development Bank of India (SIDBI) and Industrial Development Bank of India (IDBI). The aim of the Fund is to provide venture capital for start-up software professionals and IT units in the small-scale sector. The income from a venture capital fund or company is exempt from tax.  This applies to income derived from a venture capital undertaking which is engaged in the business of providing services or manufacturing products other than the notified services or articles or things.
India was the second largest market for venture capital funding with total disbursements estimated at $1.1 billion spread over 91 ventures. The largest market was Japan with a funding of $1.9 billion over 39 ventures. In contrast, China received only $39 million of funding spread over 11 ventures. (Nasscom)  For 2001, comparative figures (USD billion) are in table 12.
The Indian venture capital sector faced a challenging external environment in 2001. Most funds were adversely affected by the collapse of the dot com boom, the slowdown in the global economy and a competitive market scenario. However, contrary to popular belief, the figures released by the Indian Venture Capital Association suggest that there was only a marginal decline in total amounts of venture funding during the year 2001-02. The total quantum disbursed is projected at $1.1 billion during the year, a marginal decline compared to the disbursements of $1.2 billion during 2000-01 (See Table 13). The abundance of venture capital inevitably promoted the fast increase of software companies in India.
The future development target of India's software industry
India has worked out the development plan of the software industry in the future. It will encourage people to participate vigorously in the information revolution, to grasp the golden opportunity which comes along with economic globalization, to give full play to India's talent superiority, and to exert the utmost effort to develop the software industry. In 2000, the Indian government declared that India should become the world's sci-tech pioneer and the world's industrial knowledge center in this century. As the first development program, information sci-tech and computer software will be the emphasis of India's social development. 

The perspective target is an output of USD 87 billion in 2008 for the software industry, USD 50 billion for software export which makes up 33% of the whole Indian export value, and USD 25 billion for the turnover of the software and service domestic market. In terms of human resources, the number of software professionals will increase at an average rate of more than 50% each year, the employees in software industries more than 1 million. Meanwhile, additional 2.2 million occupations in the whole country will be created due to the development of the software industry. For these reasons, the economic growth rate of India can be raised to a two-figure number. India will become the real superpower of the world's software industry.
The share of India's software export in the international market is so huge that the Indian government pays more attention to the world market in the future and makes a concrete plan. It is estimated that the annual output of the world IT market will expand to USD 3 trillion in 2005. The portion of the European market is counted around 29%. Hence, the Nasscom pointed out that the European market is no doubt the huge potential export market for Indian software and service industry. The share of the Indian software export in the European market will be 30% by 2005. India also hopes to enlarge its share in Japan, South Africa, Canada, Australia and other countries. New developing markets such as South Korea, Malaysia, Latin America and Western European countries are also now interested in the Indian software industry circle. 

Some problems in the Indian software industry
Though the export trade value of the Indian software industry is quite remarkable, some evident weaknesses and shortcomings of the industry cannot be concealed.
Lack of core technology and intellectual property rights
India's software industry is over-dependent on packaged software business. The portion of packaged software account for more than 50% of the total Indian software output value. The complete sets of software which really reflect the technical level only amount to 8.8%. On-the-spot service is mainly the low-value-added custom application program and testing work. This has located India's software industry at the bottom of the global software value chain, and it is actually a kind of labor force supply with low technology and low price. The products of Indian software companies are usually not the final products but the semi-finished products. This means that it is impossible for Indian companies to master the key techniques.

Thus, on the one hand, India loses its own famous software brands and cannot create those national brands which have high international popularity; on the other hand, India's software industry loses its control capability and the software intellectual property rights. Everyone knows the HP Computer or the Legend Computer, but only a few know who support the display unit and the chips. Most of these software products are compiled by the diligent, hardworking Indian software engineers. 

Up to now, most of India's software products are mainly under the non-initiative intellectual property rights. The software industry, like a big processing factory, does work for others with very few benefits for itself. It seems that only 10% of the gross value of India's software industry is reserved copyright products, and the other 90% belongs to the integrated and processed software products.  Just like what Nasscom stated, the most serious problem is India’s low presence in the global packaged software market and the lack of original technology development orientation. India's exports are mainly in custom application development and maintenance, and this forms only 5% of the total market. 
Over-dependence on the world market, especially the United States
India's software industry is basically dependent on the world market. 80% of its software products income is contributed by software exports, mainly by the American market. Generally, a certain industry will face high risks if the exports of this industry are mainly oriented to one foreign country. The development of this industry will halt, and the whole economy will be dampened if disputes between the two countries occur.

Indian software and services companies have begun looking at ways to increase penetration in new geographies such as Europe and the Asia Pacific. It was worrying when the country's share of software exports to Europe actually declined in 2002-03 due to lowered IT spending by companies in this market. The software industry will inevitably decline if the American economy enters depression.
Deficiency of domestic market and serious insufficiency of IT industrial infrastructure

Compared with other countries, the gap between India's domestic and export software market is unreasonably wide. This has caused a weak and insufficient development of local software technology, which in turn radically restricted the promotion of the general level of India's local software industry. 
There is low telephone, PC and Internet penetration and inadequate utilization of software.  There is low availability of regional language software, and the telecom infrastructure still needs improvement to become world class. Moreover, physical infrastructure such as adequate power, highways, housing and international airports, etc. have to be in place. Information infrastructure is lagging behind that of many developing countries.

It is reported that India's total IT output in 2000 was USD 12.2 billion. Among these, the hardware revenue was 2.9 billion, the total turnover of Personal Computers was 1.48 billion. The PC penetration is only 0.5% which is just 1/3 of China’s. The average per capita fixed line phones is 1/4 of China’s, which means one thousand people share one phone line. Cellular phone users are less than 5 million while China has 140 million users. Moreover, the 24 hours power supply system has not covered the whole country. All these seriously restricted the development of India's IT industry.
(See Table 14, 15 & 16)

China's software industry compared with that of India
General situation

In the recent ten years, the information industry of China made great progress by pursuing sustainable and rapid development of the leading, basic and pillar industries of the national economy. At present, the Chinese manufacturing of information products has developed into an industrial system with complete operation variety, powerful technology and world–level scale. Now China is the major producer of some information products. Its software industry is at the critical growing stage with remarkable progress in the application field.  The software industry has maintained a rapid-development momentum in 2002.
Since the beginning of the 21st century, the software industry of China has developed rapidly but it also had to face new challenges. Firstly, the speed of economic globalization and informatization has affected China's IT industry more directly and deeply. Secondly, the development of China's market economy demands high requirements for the growth of the IT industry. Thirdly, sometimes the industry is unable to adjust well to the new situations; for instance, the creativity aspect of technology is weak and key techniques such as integrating circuit and software are backward.

Compared with India's software export, China still has a long way to go. China is a considerably larger producer than India. It has IT exports of up to $23.3 billion in 1998, compared to India's $1.3 billion. They are differently specialized as well. China is focused primarily on manufacturing computer and telecommunications systems and accessories for the domestic market. India's IT specializes in providing software services for export. China's software sector, like India's hardware sector, remains very small (Saxenian, 2002). (See Table 17)

Though the market scale of China's software products is expanding fast, its total export is small. In 2001, the total output of China's software industry is USD 79.6 billion while the portion of export is only USD 725 million which is far below the level of developed countries. The sale of China's software products is mainly domestic. The total export of India's software is USD 6.2 billion in 2001, while China has not even topped 1 billion. It is reported that the whole of Shanghai's software export cannot not even match that of a single Indian software company. (See Table 18)
The scale of software companies

There are more than 10 thousand software and service companies in China's current software market, but most of these are very small. There are few companies that have over 100 employees. There are only about 3000 employees in the largest Chinese software company.

The number of software talent
In terms of software talent, most Chinese software companies do not have significant domain expertise or project management skills. In 1999, the country had a net addition of engineering and science graduates of nearly 382,000 (excluding about 70,000 who migrated abroad, and about 5000 professionals who returned from abroad bringing with them up-to-date know-how and skills.) Independent estimates suggest that the number of people employed in software companies number around 200,000 to 300,000 in 1999. However, the demand supply gap is overwhelming – the annual supply of IT professionals is estimated at 50,000 against a demand of 350,000, according to Gartner. There is a severe shortage of experienced IT professionals, especially Project Managers, given the nascent stage of the industry. It is reported that there are only 200 trained Project Managers in Shanghai, which is the IT capital of the country, accounting for nearly half of the software industry in China. It is reported that Project Mangers are being recruited from Hong Kong and Australia with average salaries as high as 30,000-50,000 yuan per month.

Quality Management
Quality management in China's software companies is comparatively backward. Compared with India, the ISO and CMM are not popular among Chinese software companies. There are only two Chinese software companies awarded the CMM 5 level, and both are R&D departments of Motorola Company.

Hardware condition and infrastructure
Actually, China has good infrastructure in telecommunication, electrical power and transportation. Its IT hardware industry is among the best in the world. China is the third largest hardware manufacturer in the world after the United States and Japan.

China's physical and telecommunications infrastructure provides an important foundation for the development of its IT industry. The central government invested aggressively in upgrading roads, airports, ports and other physical infrastructure during the 1980s and 1990s, particularly in the heavily urbanized areas of the East Coast. This has been critical to the development of the computer and telecommunications equipment manufacturing sectors and, along with the state-of-the-art facilities in the development zones, it has undoubtedly contributed to its attractiveness for returnees from overseas (Saxenian, 2002). (See Table 19)
China's computer hardware market grew to over USD 15 billion in 2001, from less than USD 1 billion in 1990. Market growth averaged 31% a year. PC sales were at 6.2 million in 2000 and 7.3 million in 2001, or $6.3 billion. PC population is 16.3 million in 2001, and is forecast to reach 45 million by the end of 2005. Domestic producers account for over 80% of the market share. (Indian IT Industry Learning from China, Nasscom, 2002)
The guiding ideology and future target of China's software industry
The development of the software industry is very important to China's future economy and society. An important guiding principle of national economic and social development is promoting industrialization by informatization, but this cannot proceed without a software industry, for the software industry is the soul and core of the whole information industry.
To promote the growth and development of China's software market, China can learn a lot from the experience of India. According to IDC/Nasscom forecasts, the global IT services market will grow from US$394.8 billion in 2000 to US$ 700.4 billion by 2005. Some of the high growth, high value segments within the IT services are systems integration, processing services, IS outsourcing, packaged software support and installation, hardware support and installation and IT training and education.

Implications of India's Software Industry for China 

India achieved great success in developing software industry. Its experience and practice will give China's IT industry a significant enlightenment, especially which policies Chinese government should make.
Policy Support

Policy support is a very important foundation of the development of the software industry. To energize the manufacturing of IT products and software, to create better environment for the development of IT, government should create polices to encourage the software industry.
As the government department responsible for the work, the ministry of information technology should strengthen industrial administration, push forward technological innovation and the management innovation of software companies, develop the back-bone software companies by means of taking energetic measures, and promote the development of the whole industry. Since China has entered the WTO, government should study and formulate a series of supporting policies which adapt the WTO's operation rules and international practice as quickly as possible. 
Also, government should establish preferential policies to encourage the export of software. The export of software is becoming the new and powerful growth point in China's economy.
China must also enforce the structure adjustment to form a research and production system of electronic information with reasonable structure, economical volume and stronger competitive capability. It must quicken the renovation step and establish the renovation system of software technology with the enterprises as the main body that connects production, study and application.

It must remold the traditional industries and promote effectively the informatization of the national economy and social service. Let the network exert its leading role and build the information infrastructure which is tremendous in volume, flexible, efficient, economical and applicable.

Regarding tax policy, government should have its eyes on the future, support the software industry by means of reducing taxes. Government have to carefully craft taxation, investment and funding policies, to focus on setting up High-tech Zones, to enhance domestic competitiveness in the light of the accession to the WTO, and to encourage English usage and so on. These will all ensure growth in the software market in China.

Development of independent products, innovation in the core technology 
The major concepts in developing the information industry are the following: 1.) to form the core capacities with adequate industrial structure and independent innovation, and 2) to become the most vigorous and innovative pillar industry of China, the industry that will spur the informatization of the national economy.

The development route of China's software industry should not be the OEM but the route which the European software industry adopted. That is, to master national core technology, to create software products with its own intellectual property rights, and to develop an independent and comprehensive software industrial system. In term of intellectual property rights, China needs to learn from India, but it cannot imitate the India's software development model. Innovation is the soul of the nation. It is also the life of a company. China should develop core technology instead of labor export trade. This is a higher and deeper requirement beyond the software industry itself.

Regarding core information technology, China should try to control the core technology by emphasizing integrated circuit and software technology. It should also raise the proportion of products which have independent intellectual property rights.
The domestic market
India gave full play to its language superiority, imputed the development of software industry through export strategy, and then guided the software industry as one of the most important pillar industries in India.
Indian companies have traditionally focused on two of the largest IT services markets, the United States and the United Kingdom. By focusing on these two geographies, Indian companies have largely ignored the potential of Canada and key non-English-speaking markets like Japan, Germany, France and Italy. These countries which account for roughly 27% of world IT services spending could represent a potential of over $ 4.5 billion by 2008.

Other countries that have large English-speaking populations like the Netherlands, Sweden and Australia also offer significant growth potential. All these countries, along with Brazil, Switzerland, Spain and Belgium, account for 90% of the IT services spending in the world.

Compared with India, China has its special language superiority. China is the largest information industry market in the world. One out of five people speaks Chinese. More and more countries such as the United States look at China and the Chinese market as a good prospect for trade. So, instead of software export, it is more important for Chinese software enterprises to develop the domestic market and to promote Chinese software to a new level. To follow the principles of market, to take advantage of the favorable opportunities, and to dominate the market are what the Chinese software enterprises have to consider. 
On the other hand, connectivity with other countries is very important. Japan has the second largest software product and services demand in the world's software market. Japanese software industry has abundant ability to solve programs and to govern operations in fields like finance, telecommunication, transportation arrangement, company management, and electronic government. Japan is one of the most important markets that Chinese software companies must explore. North-eastern China offers cost structures only marginally higher than those of India, world-class infrastructure, quick access to Japan and Japanese language skills. A development center in say Dalian can be effectively leveraged to serve Japanese customers.

Quality management 
An IT software and services company today must be able to deliver a product or service that meets customer requirements; it should be delivered on time, must work the first time, is user friendly and technically well-designed and developed. This is usually achieved by having good professional staff who are conscious of customer service and satisfaction. This will also work well when working with a well-defined methodology and using the best available development and test tools. Only a company that is committed to a quality culture can meet all these requirements.

Total Quality Management (TQM) is a management philosophy and a way of conducting business which emphasizes more sophisticated techniques of continual improvement. The requirements of ISO9000 stop well short of the cultural environment that TQM is seeking to establish.

To attach importance to quality management in the course of software product development does not only guarantee the quality of India's software product but also wins acclaim and trust from software customers all over the world. Chinese software enterprises must pay attention to quality management system when they try to enter the international software market.

China should compel software companies to carry out the CMM project. To obtain a CMM certificate not only makes the brand of a company famous, but it also improves the development and quality of China's software products. Getting a CMM certificate means the company gets to enter the international software market. It is a huge intangible asset for software companies. 
 IT education

For some reason, China's IT education got off to a late start despite the software industry’s demand for a large number of professional talent. So far, its IT education is relatively weak. The weakness of IT science research and education caused the decline of the comprehensive quality of some of China's university graduates and the insufficient reserve of science and technology personnel in China's institutions. As a result, many high-tech software programs had to be produced in India, and this seriously hindered the development of China’s software industry.

A feasible tentative idea is to work along both lines of normal education and technical training. That is to encourage software companies to educate and train outstanding software technical personnel not only for themselves but for the society as well. Government fully supports top-notch talents, allowing them to be the vanguards of the discipline. It is also feasible to utilize the competitive system, to carry out the new income distribution system, and to give awards to those scientific research personnel who made great contributions to the software industry. 
Strengthen the protection of intellectual property rights
A rule-based and knowledge-based market economy needs a fair and transparent legal environment. The favorable legal environment is the foundation of development of the software industry. The key problem of software industry is to establish the legal procedures which exercise the powers and carry out obligations in conformity with legal provisions. This is to safeguard the industry's interests, especially the protection of the software intellectual property rights.

Government should update S&T innovation and intellectual property rights related policies. An action plan should be prepared for protecting intellectual property rights in the areas that the intellectual property rights are often violated, resulting in serious piracy problems. The action plan should combine this intensive protection of intellectual property rights with regular management.

China's and India's software industries started at almost the same time, but the difference between the two countries grew bigger during the first dozen years of development. There are many different reasons for the gap between the two countries but the most important are the insufficient support of legislation and the insufficient protection of intellectual property rights. An environment that protects intellectual property rights must be established and government policies must be implemented; only then will the industry attract both domestic and foreign investments and real development of the software industry proceed.  

Appendix:

Composition of IT market in India: 1994-2002             Table 1

	
	Total
(Rs. Crore)
	Hardware, peripherals & networking
	Domestic software and services
	Software and services exports
	Training

	1994-95(%)
	100(5450)
	48.4
	17.9
	28.3
	5.5

	2001-02E(%)
	100(64200)
	22.3
	17.3
	57.4
	2.9


Source: IDC, Nasscom (Indian IT Software and Services Directory –2002)
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IT market in India: software and services exports (Table 2)

	
	Size (Rs. Crore)
	Size of Software export（USD million）
	Software growth rate (%)
	Share of India’s Total Exports (%)
	Size of IT（USD million）
	Software export shares of IT output

	1990
	
	128
	
	
	
	

	1991
	
	164
	28.13
	
	
	

	1992
	
	225
	37.20
	
	
	

	1993
	
	330
	46.67
	
	
	

	1994
	1535
	489
	46.97
	1.9
	1730
	28.3

	1995
	2520
	754
	51.34
	2.4
	2575
	29.3

	1996
	3900
	1100
	47.82
	3.3
	3760
	29.3

	1997
	6530
	1759
	61.29
	5.0
	5020
	35.0

	1998
	10940
	2600
	51.43
	7.8
	6010
	43.3

	1999
	17150
	3962
	47.17
	10.8
	8360
	47.4

	2000
	28350
	6217
	46.45
	14.0
	12180
	51.0

	2001
	36855
	7780
	28.13
	16.3
	13510
	57.5

	2002
	
	
	26

	20.4
	
	


Source: Nasscom (Indian IT Software and Services Directory –2002), Parthasarathi and Joseph, 2002. 
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IT Services Spending: Regional Shares, 2000     Table 3

	Country/region
	IT services spending ($ Billion)
	India's exports ($ Million)
	Share in exports (%)

	North America
	219.2
	3894
	62.7

	Western Europe
	127.5
	1480
	23.8

	Japan
	53.2
	226
	3.6

	Latin America & Rest of world
	21.7
	191
	3.1

	Asia Pacific (excl. Japan)
	18.5
	426
	6.9

	Total
	440.1
	6217
	


Source: IDC, Nasscom

Structure of Indian software exports industry (2002)          Table 4
	Annual turnover
	No. of companies

	Above Rs.1000 crore
	5 

	Rs.500 crore - Rs.1000 crore
	5 

	Rs.250 crore - Rs.500 crore
	15 

	Rs.100 crore - Rs.250 crore
	27 

	Rs.50 crore - Rs.100 crore
	55 

	Rs.10 crore - Rs.50 crore
	220 

	Below Rs.10 crore
	2,483 


Source: Nasscom website, 2003

Indian IT Software and Services: Export Revenue Ranking (2002)
       Table 5

	Rank 
	Company
	Total Revenues (Rs. Crore)

	1
	Tata Consultancy Services
	3882

	2
	Infosys Technologies Ltd
	2553

	3
	Wipro Ltd
	2298

	4
	Satyam Computer Services Ltd
	1703

	5
	HCL Technologies
	1320

	6
	Patni Computer Systems
	732

	7
	Silverline Technologies Ltd
	603

	8
	Mahindra British Telecom Limited
	541

	9
	Pentasoft Technologies Ltd
	460

	10
	HCL Perot Systems
	449

	11
	Mascot Systems Ltd
	403

	12
	NIIT Ltd
	400

	13
	I-Flex Solutions Ltd
	392

	14
	Mphasis BFL Ltd
	313

	15
	Mascon Global Ltd
	307

	16
	Mastek Ltd
	259

	17
	Birlasoft Ltd
	259

	18
	Polarls Software Lab Ltd
	247

	19
	Larsen & Tubro infotech Ltd
	245

	20
	Hexaware Technologies Ltd.
	241


Source: Nasscom

Comparison of Annual Wages in Software Industry (1994)         Table 6

	Country
	Computer programmer
	Systems analyst

	
	US$
	Index
	US$
	Index

	India
	4002
	100
	5444
	100

	USA
	46600
	1164
	61200
	1124

	Japan
	51731
	1293
	64519
	1185

	Germany
	54075
	1351
	65107
	1196

	France
	45431
	1135
	71163
	1307

	Britain
	31247
	781
	51488
	1287

	Hong Kong
	34615
	865
	63462
	1166

	Mexico
	26078
	652
	35851
	658


Source: Gupta (2000). Quoted from Ashok Parthasarathi and K. J. Joseph, 2002.
Degree Level: Engineering Admissions, Professionals       Table 7
	Year
	Admission
	Graduates
	IT Admissions
	IT Professionals

	1992
	73,018
	44,144
	50,832 
	

	1993
	79,758
	49,769
	54,235 
	

	1994
	87,119
	53,015
	58,370 
	

	1995
	95,160
	56,032
	62,806 
	

	1996
	103,933
	60,749 
	67,556 
	

	1997
	138,450
	59,311
	89,957
	42,846

	1998
	157,556 
	68,824 
	103,067 
	46,112

	1999
	179,299
	75,177 
	118,947
	49,617

	2000
	233,351
	82,107 
	125,522
	53,370

	2001
	256,686
	109,376
	133,053
	71,066

	2002
	282,355
	124,469
	141,037
	81,423

	2003
	310,590
	141,646 
	149,499
	93,968

	2004
	341,649
	184,347
	158,469
	99,162


Source: 1)Ministry of Human Resource Development, Technical Education in India - Survey of Facilities; 2)NTMIS, AICTE, Government of India; 3)Nasscom
India's New IT Labor                          Table 8
	Category
	2000-01
	2001-02
	2002-03
	2003-04
	2004-05

	IT Professionals from degree & diploma colleges
	74,364
	90,867
	99,959
	110,495
	115,533

	Non-IT Professionals from degree & diploma colleges
	32,025
	35,612
	38,423
	43,261
	55,877

	IT labor from non-engineering fields
	26,597
	31,620
	34,595 
	38,439
	42,853 

	New IT labor
	132,986 
	158,099
	172,977
	192,194
	214,263

	Total number of Engineering seats
	290,088
	333,094
	361,076
	401,791
	464,743

	IT Professionals from degree & diploma colleges as a proportion of Engineering seats
	26
	27
	28
	28
	25

	IT graduates as a proportion of Engineering Graduates
	33
	35
	35
	35
	31


Indian IT Sector: Knowledge Professionals Employed        Table 9

	Category
	1990-91
	1996-97
	1999-00
	2000-01
	2001-02

	Software exports sector
	
	
	110,000
	162,000
	170,000

	Software domestic sector
	
	
	17,000
	20,000
	22,000

	Software-captive in user organizations
	
	
	115,000
	178,114
	224,250

	IT enabled services
	
	
	42,000
	70,000
	106,000

	Total
	l 56,000
	160,000
	284,000
	430,114
	522,250 


Source: Nasscom
Number of Companies with Quality Certification               Table 10

	Quality Certification
	No. of Companies

	Already acquired ISO 9000 or SEI and other certification
	216

	Additional companies expected to acquire quality certification by March 2002
	6

	Additional certification expected between April –December 2002
	52

	Additional certification expected during 2002
	58

	No plans at present
	26


Source: Nasscom
Companies' Quality Management             Table 11

	SEI Quality Assessment
	No. of Companies as on 31/12/2001
	No. of companies by 31/03/2003

	SEI CMMI
	1
	2

	SEI CMM Level 5
	36
	42

	SEI CMM Level 4
	19
	38

	SEI CMM Level 3
	9
	34

	SEI CMM Level 2
	1
	16

	PCMM Level 5
	1
	2

	PCMM Level 4
	1
	2

	PCMM Level 3
	4
	6

	PCMM Level 2
	4
	12


Source: Nasscom

Note: Some companies have multiple certifications.

Table 12

	Country 
	Amount invested ($ million)
	Number of ventures

	Japan
	1858
	39

	India
	1105
	91

	South Korea
	1054
	19

	Singapore
	965
	26

	Australia
	548
	81

	China
	393
	11

	Hong Kong
	263
	23

	Taiwan
	172
	4

	Malaysia
	36
	13

	Sri Lanka
	22
	1

	New Zealand
	17
	12

	Philippines
	8
	2

	Thailand
	7
	8


Source: Asian Venture Capital Journal; figures of January to November 2001; Nasscom

Table 13

	Year
	Rupees (in Crores)
	US Dollars (in Millions)

	1996-1997
	70
	20

	1997-1998
	320
	80

	1998-1999
	1052
	250

	1999-2000
	2160
	500

	2000-2001
	5470
	1200

	2001-2002
	5200
	1100

	2007-2008F
	60000
	10000


Source: Nasscom

PC penetration         Table 14

	
	2000
	2001
	2005

	China


	Millions of units
PC penetration (%)
	11.6

1.0
	16.3

1.4
	39.1

3.1

	India


	Millions of units
PC penetration (%)
	5.1

0.5
	6.4

0.6
	16.6

1.3


Source: Gartner, Nasscom

ICT Indicators: India & China                  Table 15

	
	2001
	2005

	
	India
	China
	India 
	China

	PC population (million)
	6.4
	16.3
	16.6
	39.9

	Internet users (million)
	9.8
	30
	50
	200

	Fixed line phones (million)
	32
	189
	60
	320

	Cellular phones (million)
	6
	165
	27
	400

	C&S households (million)
	37
	75
	70
	210

	International bandwidth (Gbps)
	1.5
	50
	n.a.
	n.a.


Source: Nasscom, Morgan Stanley, CLSA, China Telecom

Software and services exports              Table 17

	(US$ million)
	2000
	2001
	2005E

	China
	300
	600
	1500

	India
	6200
	7800
	23000


Source: Ministry of Information Industry, MII China, Nasscom

IT market: China Vs India                   Table 16

	China
	(US$ billion)
	2000
	2001
	2005

	
	Hardware
	11.60
	13.46
	26.09

	
	Packaged software 
	1.27
	1.65
	5.48

	
	IT services
	0.85
	1.24
	6.48

	
	Total
	13.72
	16.34
	38.05

	India
	 (US$ billion)
	2000
	2001
	2005

	
	Hardware
	2.97
	3.06
	7.47

	
	Packaged software 
	0.43
	0.44
	1.26

	
	IT services
	1.75
	2.01
	5.74

	
	Total
	5.14
	5.51
	14.47


Source: IDC, Nasscom

Software Industry Sales: China in a Global Context (1999)    Table 18

	Countries
	Sales ($ million)
	% of world

	China
	2120
	0.42

	South Korea
	5900
	1.1

	India
	6750
	1.3

	Ireland
	8400
	1.6

	Japan
	54000
	10.2

	United States
	220000
	42.0

	Global Total
	527400
	100.0


Source: Annalee Saxenian, 2002.

Information Technology Infrastructure: China and India (2000)     Table 19

	
	China 
	India

	Telephone mainlines (million)
	120.0
	27.0

	Tele-density (%)
	8.6
	2.9

	Cellphone subscribers (million)
	65.0
	2.7

	Internet connections (million)
	19.0
	1.2

	Personal computers (per 1000 population)
	10.0
	5.0


Source: Singaram (2000); Mittal (2000); The Economist (2000). Quoted from: Annalee Saxenian, 2002.
References

D”Costa, Anthony P. "Export Growth and Path Dependence: The Locking-in of Innovations in the Software Industry.” Science, Technology & Society. Special Issue: The Context to Innovation in India: The Case of the Information Technology Industry. 7(1). Jan–Jun 2002.

“Indian IT Industry Learning from China.” Nasscom, 2002.

Nasscom. The IT Industry in India – Strategic Review, 2002.
Parthasarathi, Ashok and K. J. Joseph. "Limits to Innovation with Strong Export Orientation: The Case of India's Information and Communication Technologies Sector.” Science, Technology & Society. Special Issue, 7(1). Jan– Jun 2002.

Saxenian, Annalee. "The Silicon Valley Connection: Transnational Networks and Regional Development in Taiwan, China and India.” Science, Technology & Society. Special Issue, 7(1). Jan– Jun 2002.

� That is Rs.36855 crores during 2001-02 of the total projected revenue figure of Rs. 64200 crore.


� The result of Nasscom study in the year 2001-02 on the IT workforce status, Nasscom website.


� SEI–CMM Model: Software Engineering Institute (SEI) as a research and development center was funded by the US Government and awarded to Carnegie Mellon University, Pittsburgh, USA.


The Capability Maturity Model for Software (CMM) is a framework that describes the key elements of an effective software process. 


� ISO 9000: International Standards Organization (ISO) 9000 series, a European standard, is an international set of documents on quality assurance, written by members of a worldwide delegation known as the ISO/Technical Committee 176.


� People Capability Maturity Model (PCMM) is a process at managing and developing an organization's work force and adopts the maturity framework of Capability Maturity Model for software (CMM). 


� According to Nasscom, during 2001, two Indian companies achieved notable distinctions:


Wipro Technologies was assessed at Level 5 of People Capability Maturity Model (PCMM). Polaris Software Lab became the first organization across the globe to be assessed on Software Engineering Institute – Capability Maturity Model Integrated (CMMI) – the latest model developed under the stewardship of the globally renowned quality rating center, the Software Engineering Institute (SEI)–US. 


� Compare with China, The development of telecommunications infrastructure is equally important to the growth of China's IT industry. While India and China were relative equals in the early 1980s, China today outperforms India along every dimension of telecommunications. In 2000, China had 120 million fixed main telephone lines compared to India's 27 million. While China's Tele-density remains low by developed country standards, at 8.6% (the world average is 12 to 14 percent) it is well above India's 2.9 percent. And China now boasts over 19 million Internet connections and 65 million cellular subscriptions. Quota from: Saxenian, 2002.


� According to Nasscom's report, The overall global economic downturn and tightening of IT budgets by overseas end-user companies are the reasons for the more moderate IT software and services exports figures during 2001-2002.


� Excludes MNC's and ITES companies
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