Working Group on Information Technology

Chapter 3: Computer Software and IT Services

1. Introduction

Background

The IT software and services market is the pivot of a trillion-dollar information technology industry, an indispensable component of commerce and government worldwide. It is software applications that led to the proliferation of computers, resulted in e-commerce and catalyzed the use of mobile telephony. Software applications have become indispensable to governance and the operations of large corporations.

Pervasive computing and Application Service Provision (ASP) are two internal trends, which will make indelible marks on the software industry over the next five years. These would bring substantial change in the industry’s structure over a period of time.

The rise of the wireless Internet and pervasive computing will cause major changes in the computing landscape. This is expected to be more far-reaching than the client-server revolution. Applications will be built from cooperating services, communicating over the Net, to deliver on the pervasive computing promise: any service to any device over any network. 

The influence of the IT software and services industry is today felt in every facet of global life. The evolving software industry is in fact one of the key drivers of the global economy. According to global research and analysis major, International Data Corporation, while the global hardware market is growing at around 9% annually, the software products and services segments are growing at 14 % annually. 

India’s vibrant IT software and services industry, represents around 2% of the overall global software market. The Government and software industry have set an ambitious goal for the software sector amounting to around USD 50 billion of software exports by 2008. This implies a share of 6% of the relevant global market.  This would be 35% of our total export. 

The IT Software and Services Market

Global Scenario
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The global IT software industry has witnessed a few upheavals like a sky rocketing growth followed by a slight slowdown. According to analysts the recessive trends in the US market would not have a significant impact on the IT software and services industry in India.  

According to International Data Corporation, USA, a leading business intelligence and research organization, the US market will lead in terms of IT spending, accounting for USD 634 billion by 2004. Western Europe is expected to account for IT spending of USD 424 billion by 2004 (see Chart-1), up from USD 253 billion in 1999. Finally, the third largest region—Asia Pacific—will account for IT spending worth USD 240 billion. IT spending will grow from USD 152 billion in 1999 and USD 199 billion in 2002.

Analyzing the trends during year 2000, IDC states that of the global IT market of USD 976 billion, the US market accounted for 46 % of the revenues. While Western European countries contributed around 29 % to overall totals, the Asia Pacific region accounted for 17 % of the total global IT market (see Chart-2).
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The Asia Pacific Region

A study undertaken by Gartner Inc. indicates that the Asia Pacific region will show continued growth, although some countries are still in the developing stage, a general opening of economies and deregulation is occurring. Governments remain, however, not only significant buyers of IT products and services, they are often still going beyond setting policy environments to being major participants in leading some IT related investment projects.

The Asia Pacific market is characterized by strong demand growth, strong economies, IT services orientation, significant Government spending on IT and continuing multinational vendor investments.

· Chart-3 indicates that as of March 2001, the market in China for IT services touched USD 3,426 million, while the software market accounted for USD 4,212 million of revenues. 

Asia/Pacific IT Market Size and Growth

	
	Hardware USD  m
	Hardware CAGR
	Services US $ m
	Services CAGR
	Software US $ m
	Software CAGR
	Telecom US $ m
	Telecom CAGR
	Total

US $ m
	Total CAGR

	Australia
	7906
	4.9
	8599
	21.5
	3273
	20.5
	17233
	1.4
	37011
	8.6

	China
	16953
	17.8
	3426
	32.6
	4212
	32.1
	86605
	19.1
	111196
	19.9

	Hong Kong
	1612
	3.4
	1290
	14.6
	735
	16.3
	7473
	1.2
	11110
	4.0

	India
	2223
	6.0
	5920
	56.3
	992
	22.5
	13959
	25.
	23094
	31.6

	Indonesia
	609
	19.2
	146
	38.6
	276
	50.4
	5472
	19.2
	6503
	20.7

	Japan
	47150
	7.9
	51427
	10.0
	25589
	17.7
	156346
	19.2
	6503
	20.7

	Korea
	5120
	11.3
	2960
	19.4
	2039
	27.7
	25020
	6.8
	35139
	9.9

	Malaysia
	1207
	9.8
	701
	21.4
	370
	27.7
	6749
	10.8
	9027
	12.3

	New Zealand
	1402
	4.8
	654
	8.3
	392
	20.4
	2203
	15.6
	4651
	11.7

	Singapore
	1829
	9.7
	1891
	28.7
	706
	24.5
	3986
	4.9
	8412
	13.6

	Taiwan
	3239
	4.1
	1511
	13.7
	1227
	19.8
	12813
	13.8
	18790
	12.5

	Thailand 
	883
	11.9
	414
	17.1
	312
	31.9
	5206
	10.5
	6815
	12.3

	N. America
	184207
	5.8
	224163
	14.0
	88108
	18.1
	438093
	6.2
	934571
	9.1


As of March 2001

· Australia’s services market notched up revenues of USD 8,599 million, while the software sector accounted for a turnover of USD 3,273 million.

· Japan showed services revenues of USD 51,427 million and a software revenue of USD 25,589 million
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According to IDC survey 1999-2000, the Indian IT services market is split into the following services.

Chart 3

2. Status and review of Ninth  Plan

Indian software and services industry

The country has come a long way since the mid-80s in its quest to become a software power of consequence. According to analysts India’s software industry—thanks to its widespread  experience with global customers, vast skill sets, high quality orientation and manpower expertise—has the necessary strengths to become a global superpower within this sector. 

Already a good number of key global Fortune 500 customers are banking on Indian software companies for their outsourced software solution and services requirements. The country’s software majors are gradually moving up the software value chain, from staffing to software development to integration and IT business consulting. There is also a marked shift in focus from onsite services to the more lucrative offshore development model. 

The software and services industry is in fact spearheading India’s assault on the global markets. Not only this sector is driving the overall IT segment, it currently accounts for almost  2% of India’s GDP. This figure is expected to go up to around 7.7 % by 2008, according to a NASSCOM-McKinsey Study. The study also indicates that the export led industry will achieve revenue targets of around USD 50 billion from the overseas markets

This confidence rests in large part on the phenomenal performance achieved by the sector over the past few years. In fact for the past decade, the Indian software industry has been growing at a consistently high rate of over 50 % annually. 

The dramatic growth of the software and services industry is encapsulated in the chart below:

                             Figures in Rs. Crore
	Year
	Domestic Software Market
	Software Export
	Total IT Software and Services Industry

	1990-91
	  225
	  250
	  475

	1991-92
	  320
	  430
	  750

	1992-93
	  490
	  675
	 1165

	1993-94
	  695
	  1020
	 1715

	1994-95
	1070
	  1535
	 2605

	1995-96
	1670
	  2520
	 4190

	1996-97
	2410
	  3900
	 6310

	1997-98
	3510
	  6530
	10040

	1998-99
	4950
	10940
	15890

	1999-2000
	7200
	17150
	24350

	2000-01
	9410
	28350
	37760


During the IX Plan period from 1997-2000, the software industry grew at a CAGR of 52%.  The industry upped its revenues from Rs. 6310 Crores  in 1996-97 to Rs. 37,760 crores  in 2001-01.  This figure is expected to touch Rs. 52,500 Crores  in 2001-02.
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Indian Software & Service Industry – Performance
The above chart indicates that as against the total software industry performance of Rs.1,40,850 Crores  during the NINTH FYP, the industry aggregated export revenues of Rs.1,40,540 Crores  nearly achieving the project targets.

Maintaining Momentum 

During 2000-01 the industry maintained its momentum and notched up revenues of Rs. 37,760 Crore, up from Rs. 24,350 Crores  in 1999-2000. While software exports took the lead with a contribution of Rs. 28,350 crores  to the overall software and services kitty, domestic market sales remained at Rs. 9,410 Crores . 

Some of the developments in the software and services market during 2000-01 are highlighted below. These are pointers to the pre-eminence the sector has achieved over the past few years, particularly in the international markets.

· Software exports during 2000-01 experienced a growth of 65 % in rupee terms and 55 % in dollar terms. 

· During 2000-01 around 30 software companies exported more than Rs. 200 crores  worth of IT software and services.

· Sectors such as e-commerce and IT enabled service emerged as sunrise markets for the software industry. The IT Enabled Services industry employed 70,000 personnel and accounted for 10.6 % of the total IT software and services revenues.

· IT software and services has emerged at the forefront of the national agenda. More than 19 State Governments in India have implemented IT policies.
· The software sector created over 4,10,000 direct jobs in the last ten years. The IT industry potential is to provide more than 2.2 million jobs by 2008.

Domestic IT software and services industry

During the Ninth Plan period from 1997-2000, the domestic software market has grown at a CAGR of 39%, from Rs.2410 Crores  in 1996-97 to Rs.9,410 Crores  in 2000-01 and is expected to achieve Rs.12,500 Crores  in 2001-02 against the target of Rs.19,800 Crores . 



Domestic Software & Service Industry
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Therefore, as against the total domestic software market performance of Rs.51,550 Crores  during the IX FYP, the domestic software market aggregated revenues of only Rs.37,570 Crore, a shortfall of almost Rs.14,000 Crore, from  the targets.

The Indian domestic market has recorded a smaller base and lower growth rate as compared to the export segment. The slower performance of the software industry in the domestic market has slackened the pace of the sector on a year basis. 

The domestic market has grown significantly since 1993 and gradually, the industry has shown an upward trend in growth. The year 1999-2000 was a boom year for the domestic software market, with revenues aggregating to Rs.7,200 Crores  or USD  1.7 billion, over a performance of Rs. 4,950 Crores  or US $ 1.25 billion in 1998-99. For the first time the domestic software sector kept pace with the export market, maintaining a heady growth of 45 % during that period. The domestic software market showed a CAGR of 46.8% during 1999-00, which has been steadily improving in the last few years. 
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Domestic IT Software and Services Market – Year-wise

A strong domestic sector is always an asset. It fuels growth for industries in the global markets, helps them compete effectively, supports rapid accumulation of skills, affords better ongoing information and offers an insight into product and process needs. It stimulates companies to upgrade and broaden advantages and the goals of various stakeholders having very large population base support intense commitment and sustained investment.

India, being a large country, has a domestic market with a vast potential. This potential has to be tapped in order for the software industry to maintain its momentum and achieve the targets set  that is USD 18 billion to be generated by the domestic market by 2008. 

The Indian Government and industry have to look for ways and means of building up the home base and spurring growth in the domestic software market during the X FYP period (2002-07) and beyond.  In order to understand the prevailing status of the Indian domestic software and services market, its strengths and weaknesses, it is important to study some of the highlights of this market during 2000-01. 

Highlights of domestic software market

· The domestic software market fell short of its growth targets for 2000-01 which were pegged at Rs.11,000 Crore, achieving instead a revenue of Rs.9,410 Crores . This represented a modest growth of 31 % over the previous year’s revenues of Rs.7,300 Crores .

· Computerization and e-governance initiatives by Central and State Governments alongside automation by the banking sector played a part in pushing the domestic software market. 

· The desktop PC market crossed the 1.88 million units mark registering a growth of 34 % over the previous year. After a slow take off in the first half of the year, PC sales picked up in the second half, exceeding industry expectations. Internet penetration in the country touched about three  million subscribers by March 31, 2001. The number of users who have access to Internet in India is stated to be around 5.7 million. The proliferation of PCs and the Internet has further helped to push the domestic software segment.

The software industry’s strengths in the domestic market

The Indian software sector with its following strength is well geared up to fulfill the requirements of the domestic market. 

· Vast, untapped domestic market comprised of Government departments, PSUs, Banking & Insurance, Railways, Postal Operations, GIS (Geographical Information Systems), Large Corporate and SOHO segments, which needs to be tapped.

· Unlike the export market, the application packages segment is a very strong contender in the domestic sector. The demand for application packages far exceeds the demand for software services. This demand can be further built up, provided piracy levels are brought down.

· Focus on the quality by local software companies is also hiking the demand for these solutions by end users. 

Reasons for deviation from IX FYP targets

The inability of the domestic software market to live up to expectations has resulted in a shortfall of Rs.310 Crores  from the software industry projections in the IX FYP. While the software export sector has exceeded expectations by 15 %, the domestic software market has witnessed a significant revenue shortfall of a Rs. 14,000 Crores .

The sluggish growth of the domestic market is attributed to the following factors:

· Low PC and Internet penetration in the country

· Inadequate availability of software in local languages

· Low absorption and slow pace of IT utilization in the Government sector

· Low computer literacy rate

· Inadequate telecom infrastructure
Software and services export market

During the IX FYP period from 1997-2000, the software export industry has grown at a CAGR of 57%. Software exports jumped from Rs.3,900 Crores  in 1996-97 to a hefty Rs.28,350 Crores  in 2000-01. The statistics for 2001-02 have been pegged at Rs.40,000 Crores  as against a target of Rs.36,500 Crores .
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Software Export Performance

Indications are that as against the total software export performance of Rs.89,300 Crores  during the IX FYP, the industry aggregated export revenues of Rs.1,02,970 Crore, a excess of  about 15% over the projections.

India looks increasingly well positioned for what is turning out to be the 21st century favorite industry-Information Technology (IT). The country, thanks to its enormous arsenal of software talent-its skilled software engineers, is making waves in the overseas markets. Today, an increasing number of global majors are relying on India’s manpower talent to implement complex IT solutions. 
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– Year-wise
Indian software export industry – Highlights 

· Software and services exports earned foreign exchange worth Rs.28,350 Crores  or US $6.2 billion during 2000-01. This represented a growth of 65 % in rupee terms and 55 % in dollar terms over last year’s software exports of Rs. 17,150 Crores  or US $ 4 billion.

· Indian IT software and services exports accounted for 14 % of India’s total exports of USD  44 million during 2000-01. It is expected that by the year 2008, Indian IT software and services exports will account for 35 % of India’s total exports.

· India’s expertise in emerging technologies and legacy systems has helped to get many new customers.  In the past few months, many US companies showed increased interest in the Indian software industry.

· Companies from Europe and Japan are also now turning to Indian software majors for their software requirements. The Asia Pacific region is also emerging as a key playground for India’s software export talent.

· E-commerce and remote processing services emerged as key drivers of the Indian software & IT industry during 2000-01. In fact these segments will continue to remain in the driving seat, creating major opportunities for Indian software companies. The IT enabled sector in fact grew from Rs.2,400 Crores  in 1999-2000 to Rs.4,100 in 2000-01. It currently employs 70,000 people and accounts for 10.6 % of the total IT software and services industry revenues. This segment is expected to witness a strong growth of 54 % with revenues estimated to touch Rs.6,300 Crores  in the year 2001-02.

· Quality remained the hallmark of the Indian software and services industry. India currently has 27 companies that have received the famed SEI CMM Level 5 certification.  It is not worthy that worldwide only 48-organizations have acquired such certification that means about 55% companies are Indians, to achieve this status.

· During 2000-01, Offshore services dominated the software exports sector. Offshore services increased to about 44% of total exports, whereas onsite services contributed about 56 %. STPI and VSNL played a key role in providing high-speed data communication links, which in turn helped the cause of offshore software development by Indian software companies. 

· During the year, one out of every four global giants outsourced their software requirements to India.

For achieving this velocity of business, both the industry and Government of India are currently taking some bold and purposeful steps. Amongst others, this exercise includes path-breaking measures by the government to further liberate the economy, simplification of procedures, deployment of additional resources for technical manpower development, new marketing channels, enhancing global brand equity and providing state-of-the-art infrastructure for software development. E-commerce solutions, software development, interactive integration services, Application Service Providers (ASP) and IT Enabled Services are leading the way.

Shift towards Offshore Services

Until almost 1995, the bulk of Indian software exports were in the form of professional services. However, since the last few years, there has been a visible shift towards offshore project development, which also includes offshore package development. It must be noted that offshore means, software developed on Indian land. The factors that has caused this shift in focus are as follows: 

· With Software Technology Parks proliferating, reliable High-Speed-Data-Communications (HSDC) services becoming available from the STPI and VSNL, a liberalized economic policy coming into play, offshore development has increased and is expected to grow further.

· While currently, the degree of onsite development is still very high, with about 56% of the work being done at the client’s site, it is expected to decrease in the coming years with improved data communication links. In 1988, the percentage of onsite development was almost as high as 90 %. During 2000-01, the offshore component (i.e. services transmitted from India plus products and packages) increased to about 44% of total software exports.

· Despite an average 12-hour time difference with India, a state-of-the-art infrastructure and high-speed datacom link can provide a client in the US with a virtual 24-hour office environment. This concept has worked wonders lately for large projects, as well as for projects involving remote software maintenance using video conferencing. The virtual 24-hour office almost cuts the development life cycle by half, thus ensuring speedy deliveries with high quality.

Break-Up of Software Activity

An analysis of the break-up of software activity of the export industry for the year 2000-01 demonstrates that IT services still command a share of almost 92 % in the export market. 

In the export market, India’s expertise in “professional services” and “projects” is expected to continue its dominance as a major part of Indian software export activity. Some Indian software companies have developed innovative software products and are now marketing the same globally.
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Software Export Destinations

Marketing Channels for Overseas Businesstc "Marketing Channels for Overseas Business"
Marketing is the most critical issue for the development of the Indian software industry. To emerge as a major player in the export market, in the earlier years, Indian companies traditionally depended upon direct marketing to end-users. However in the last few years, many software companies have set up their own offices in various countries. By 31, December 2000, Indian IT software and services companies had about 600 offices overseas including subsidiaries, branches and agents. Lately, marketing through the Internet is also emerging as a major marketing channel.

Overseas Offices of Indian IT Software and Service Companies

	Year
	Overseas Offices

	1995
	167

	1996
	221

	1997
	383

	1998
	466

	1999
	509

	2000
	582


	Country
	No. of Offices

	North America
	286

	Europe
	131

	Africa
	34

	Asia
	72

	Australia/ New Zealand
	45

	Latin America
	14


A segment-wise break-up of the software industry’s focus on vertical segments demonstrated the following statistics:

	Sectors
	Percentage of companies



	Manufacturing
	72%

	Banking/Financial Services
	77%

	Hospitality
	35%

	Airlines/Transportation
	65%

	Defense
	35%

	Sectors
	Percentage of companies

	Utilities
	28%

	Telecom
	54%

	Education
	45%

	Government/Public Sector

	71%

	SOHO
	45%

	Others
	34%


3. Initiatives for the Growth of  the Indian Software and Services Industry during Ninth Plan

The Government of India has provided a nurturing environment for the growth of the software sector.  Its policies include: thrust on improving the physical and infrastructure facilities; cost effective and reliable bandwidth; income tax exemption to projects from software export, massive liberalization of the Indian economy, simplification of policies and procedures; setting up of STPs; initiatives for attracting venture capital etc.

A robust and reliable infrastructure comprising high quality data-com connectivity, an IT positive policy environment, excellent roads, airways and rail network, availability of power, real estate and financial are important prerequisite for the growth of the IT software and services marketplace. The Government of India has been working on some of these areas to create a conducive climate for the proliferation of the software sector.

The Indian telecom sector has undergone a major process of transformation through significant policy reforms, particularly beginning with the announcement of the National Telecom Policy (NTP) 1994. The key landmark in telecom reforms however, came with the NTP 1999. IX FYP (1997-2002): a review

National IT task force recommendations on telecom infrastructure

The National Task Force setup by Hon. PM, with cabinet approval, created in 1998 to formulate the draft of a National Informatics Policy made over 108 recommendations as part of the IT Action Plan. Only 56 of these have been implemented that includes initiatives related to creating datacom infrastructure across the country.

Voice and data communication has bee permitted for IT software development and services on dedicated or leased circuits

Requests by public or private sector STPs for release of bandwidth accepted: Requests made by STP and IT promotional organizations approved by the Government for release of bandwidth are now acted upon by the VSNL by intimating INTELSAT within two weeks of receipt. This request was cleared on May, 2000. The Software Technology Park of India and Government network service providers were given the status of Direct Access Provider Category III to enable them to send their bandwidth requirements directly to INTELSAT.

Setting up of central call centers by IT service providers permitted: Call centers are permitted on a non-exclusive basis for which DTS, MTNL and VSNL can provide bandwidth.  It was also decided by the Telecom Commission that bandwidth can be provided by STPI subject to it following the terms and conditions/plenty clause as of VSNL, for use of voice in the contract with the end user.

Intelligent Network (IN) services introduced: IN Services made operational in a number of cities in the country on December 31, 1998. Access codes 1-1600 (instead of 1-800) used for dialing free phone services and 0-900 (instead of 1-900) for premium rate services have been introduced.

Internet Service Providers (ISPs) Policy introduced

ISPs allowed to set up international gateways for Internet

Last mile linkages freely permitted

Promotion of hi-tech habitats

Introduction of the Communications Bill 2000: Taking into account the increasing convergence between telecommunication and information technology, a Communications Bill has been drafted by the Government in conjunction with the finance ministry, the ministry of information technology, the ministry of information and broadcasting and the communications ministry. The Convergence Bill is expected to become an Act in the next winter session of Parliament. The Convergence Bill disbands the Indian Telegraphs Act and all previous policies. It proposes the creation of a regulatory body called the CCI (Communications Commission of India) which will take on the role hitherto performed by the TRAI. This commission will undertake the following:

· regulate various communication services including telecommunication, broadcasting and other electronic communications

· facilitate their development in an environment of convergence in order to unleash the power of new technologies.

The Communications Bill, allowing the convergence of different media will catalyze the development of numerous “converged applications” including multimedia software, streaming media, video conferencing solutions, among others by software and services companies.

Ensuring bandwidth availability: According to the software industry, a major aim of the Government of India should be to provide 2Mbps of bandwidth for every Indian citizen by 2008. The private sector too is taking initiatives to make bandwidth available for specific software applications such as streaming video, video conferencing, etc. Companies such as the Reliance Group are setting up countrywide Fiber Optic networks, which will bring high bandwidth networks to business and individual users.

Government Policies - creating the necessary regulatory environment

STPI: The Government liberalized and simplified procedures and policies, thereby making it easier for foreign companies to do business with software players. This also helped attract foreign investment in the software field. One stop solution through nodal agency STPI was provided by giving sufficient statutory powers.

Amendments made to Section 80 HHE: Section 80 HHE of the Income Tax Act provides for income tax exemption to profits derived from software and services exports. This section was amended as follows: the existing formula was changed  so that tax on profits had no relation to domestic turnover; the definition of software and export turnover changed so as to include IT services exports and the benefits of this section for income tax exemption to profits from exports extended to supporting IT software and IT services developers. 

Guidelines for sanction of working capital finance to IT and software industry: A differential and flexible approach has been adopted by giving special dispensation towards working capital requirements of the IT and software sector. Accordingly, RBI has issued guidelines in August, 1998 with regard to working capital requirements for the IT software and services which are based on simple criteria such as turnover. 
Income tax holiday to EOU/EPZ/STP units under Section 10A/10B of the Income Tax Act till 2009-10

Employees Stock Option Plan: In the cases of ESOP/ESOS, the Government has declared that the beneficiary will be taxed only at the time of sale and that also as capital gains. However ESOP will attract capital gain tax if it is given in the form of a gift. This became applicable from April, 2000.

Schemes for setting up IT software and services operations: No permission of the Government of India is required to set up IT/software units in the country.

· Various schemes such as Domestic Tariff Areas, Export Processing Zones, 100 percent Export Oriented Units, Software Technology Park (STC) have been introduced.

·  Foreign companies too can set up business operations in India and even take a JV Indian partner. 

· These announcements have led to the flow of investments of foreign capital into India in the software and services segment. 

· A number of global software players are operating in India. In the area of IT enabled services and R&D in particular, leading international majors have set up facilities and centers in the major Indian metros.

100 percent FDI in IT sectors: The Government allowed 100 percent FDI in the IT sector in 2000, thereby fulfilling a long standing demand of the hardware and software industries.

Intellectual Property Rights regime set up: India became a signatory to the Berne Convention, UCC and TRIPS at WTO. The Government during the 9th  Plan ensured that India had one of the toughest Copyright Laws in the world. Attempts were also made to ensure that these laws were implemented stringently. This initiative helped bring down piracy levels from an all time high of 89 percent to 59 percent in 2000. During 2001, piracy levels rose marginally to 61 percent.

Cyber laws: One of the most significant steps taken by the Government of India is the introduction of the Information Technology Act, 2000 which aims to provide for the legal framework so that legal sanctity is accorded to all electronic records and other activities carried out by electronic means. In India, Cyber laws are contained in this act. 
Financing : To make available adequate financing for the proliferation of the large and SME sector in the software segment the Government of India has already taken several initiatives to promote the VC environment.

Growth of VC and Angel Investments: In India, the venture capital creation process has started taking off with all four stages including idea generation, start up, growth ramp up and exit processes receiving attention. However, more needs to be done.


The following table indicates the growth of venture capital and angel investments in India’s IT software and services sector:
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During 1999, approximately worth 80 percent of the estimated US$ 30 billion worth of venture capital invested in United States, went to technology firms. India too, with its strengths in innovation and IT technology has attracted several Venture Capital firms. In 2000 alone, 18 new venture capital funds have registered with SEBI, taking the total number to 28. In fact, VC or Angel investments in high tech firms in India have grown by over 5,000 percent from Rs. 70 crores  to Rs. 3,200 crores  between 1996 and 2000. This figure is expected to grow to Rs. 50,000 crores  by 2008. 

Setting up of National Venture Capital Fund for Software and Information Technology:

Small Industries Development Bank of India (SIDBI), in association with Ministry of Information Technology, Govt. of India, has set up a 10 year close ended venture capital fund called the “National Venture Fund for Software and IT industry” (NFSIT). NFSIT has a fund corpus of Rs. 100 crores  and is a dedicated IT Fund with a focus on small-scale sector. 

· A Portion of the Fund is earmarked for incubation projects, which are high risk in nature and may involve development of software products. Andhra Pradesh, Karnataka, Delhi, Kerala, Gujarat and Tamil Nadu state governments have already set up venture capital funds for the IT sector in partnership with local state financial institutions and SIDBI.

Incentives for Venture Capital: Recognizing the importance of venture capital, the government has introduced major liberalization of tax treatment for venture capital funds and simplification of procedures. These include the following: 

· SEBI has been recognized as the nodal agency

· A new clause (23FB) in Section 10 of Income Tax Act has been introduced to provide that any income of a venture capital company or a venture capital fund from any investments made in venture capital undertaking will not be included in computing the total income.

· Section 115U has been introduced with effect from the assessment year 2001-02 to establish pass through.

· The Regulations earlier required a VCF to exit from investments made in a venture capital undertaking (VCU) within twelve months of the VCU obtaining a listing, if a VCF wished to avail certain tax benefits. This requirement has now been done away with.

4.  SWOT Analysis

India’s rise to fame in the international software and services marketplace is commendable. Through an orientation and adherence to high quality processes, a vast English speaking manpower base, expertise on state-of-the-art hardware and software platforms, and cost competitiveness, the software industry has established itself in the global segment. Our existing exports generate revenues that are a bare 2% percent of the overall global marketplace. 

In order to understand India’s standing in the global software and services scenario, it is important to appreciate the strengths, weaknesses, opportunities and threat the software industry faces in its quest for international supremacy. 

Strengths

India’s vast base of skilled, English-speaking manpower

India’s base of educated manpower (the country ranks second only to the US) continues to create an edge for the country. According to Stepstone, a leading European career portal, demand for Indian IT manpower, exists not only in the US, but Europe as well. In fact, by 2003 the number of unfilled IT jobs in Europe is expected to touch the 1.6 million mark. Countries such as Germany, France, Austria and Norway are offering major opportunities for Indian software professionals. These countries are in fact liberalizing their immigration norms in order to enable Indian software talent to work in their regions. 

High pace of growth

Compared to the software sectors of other countries, India’s industry has been logging extremely healthy growth rates over the last decade. The software and services segment has been growing at over 50 % year on year--a significant achievement for the industry. Despite the overall global economic slowdown, the growth estimates for the Indian software and services sector haven’t been revised and in the export segment, the pace is expected to be maintained at around 40-45 %.

Indian brand equity

The India Inc. brand is gaining its popularity all over the world. In fact one out of every four global customer of consequence outsourced its mission critical software requirements to the Indian software industry during 2000-01.

High quality software solutions

High quality remains the hallmark of India’s software offerings. Indian software majors are focusing on acquiring quality certifications to refine their processes in accordance with global standards. Out of the top 400 companies, more than 250 have already acquired ISO 9000 certification. However, it is India’s lead in the SEI CMM (Software Engineering Institute Capability Maturity Model) Level 5 segment that has given companies the real edge. India presently has 27 companies that have received SEI CMM Level 5 certification.

State-of-the-art technology experience

The expertise of Indian software and services companies on cutting edge technologies and hardware and software platforms has helped the software industry gain an edge over competitors. Indian companies today are well versed in Internet/Web, communications, and e-commerce based solutions, ASP offerings and the evolving e-CRM, ERP sectors. This experience is making Indian software manpower one of the most sought after in the world today.

Wide exposure to large and diversified projects

Indian software and services companies are accustomed to working with global customers—internationally spread out, large enterprises, with complex software requirements. Today, key software and services players are supplying virtually everything---from animation work for Hollywood films such as The King and I, to 3D imagery  used in flight simulators by Airbus industries. On the networking products side, Indian companies are creating products for foreign companies--from browsers used in wireless phones to e-commerce Web sites. Projects—spanning more than 500-700 men-years are being undertaken by Indian companies.

A prestigious customer base

The Indian software industry boasts a client list including well known international players such as General Motors, British Airways, Wal-Mart, Coke, General Electric, Ford, Sony, Nokia, Siemens, United Airways, Pepsi, Boeing, Citibank, among hundreds of other big wigs.

Offshore development

India’s strengths as an offshore developer are well known today and this segment accounted for around 44 % of India’s overall software export revenues. The increasing percentage of offshore revenues, and India’s move towards the offshore model of software development, stand testimony to the software industry’s improving quality, evolving high speed satellite-based communications infrastructure and the creation of reliable, and international class solutions. 

Appropriate training and educating base

Owing to India’s strong base of educational institutions such as the country’s English oriented schools, colleges, Regional Engineering Colleges, Indian Institutes of Technology (IITs), IIITs and private sector IT training schools, the country is creating in plenty the basic raw material for any software development activity--quality knowledge workers. As of December 2000, the annual output of graduate engineers for India were 1,75,000. Out of these, about 96,000 were IT related engineers. The IT software and services industry in India today employs more than 400,000 professionals (as of December 31, 2000). This is the second largest English speaking IT work force in the world. Recently, the Government of India has committed to providing computer education in every school by year 2003. Plans are also afoot to expand the number of IIT and IIITs across the country, to further augment the base of skilled, software industry ready professionals. 

Government push to software and service industry

The Government of India has accorded “thrust area” status to the software sector. The Government has amended the Copyright Law to make it one of the toughest in the world; eliminated import duty on computer software; exempted profits derived from software exports from Income-Tax etc. In the last year initiatives on rationalizing ESOPs, improving the Venture Capital environment, allowing 100 % FDIs, etc. have given a further boost to the software market. The Government of India has also set up innovative schemes like Software Technology Parks, etc., for promoting software exports.

Weaknesses

Inadequate focus on brand/ packaged development

India has managed to make a breakthrough with projects and services, but there is virtually no orientation in the area of packaged software products. With a few exceptions, Indian shrink-wrapped software products have not made any impact on the international markets. Thus, the industry has not able to take advantage of a multiplier effect for growth in revenues.

Low revenue realized per person 

India needs to enhance per person productivity to contain costs. Higher usage of software engineering tools and prototyping needs to be encouraged to avoid rework, which is expensive and inefficient.

Range of expertise limited to a few organizations

Over the years one fact has become clear. It is the top 25 software development companies that are generating over 60 % of the revenues. Even as the number of software and services companies is expanding, the real power, experiences and value creating expertise lies only among the top few in the industry.

Lack of localized software for the Indian market

The majority of software and solutions created by Indian software leaders are in the English language. There is very little work being done in the localized, regional languages. In fact, this is one of the key reasons for the slow growth of the domestic software market and for the poor penetration of IT across India’s vast terrain.  Hence another barrier to the diffusion of information technology is that commercially available software packages for various business applications are not adapted to local conditions, which differ in accounting rules, business culture and language.  Local capability to adapt software applications to the local business environment is a precondition for exploiting the power of technology and of knowledge embedded in these software packages.

Weak domestic base

Most industries grow on the basis of a strong home base. This is not the case with the Indian software industry. The domestic market has traditionally grown slower than the export segment and while revenues jumped by 45 % during 1999-2000, they dropped severely to 31 % during 2000-01. A strong domestic industry is vital to the growth and expansion of the software sector. Companies gain an advantage when their home base allows and supports rapid accumulation of skills, affords better ongoing information and insight into product and process needs, stimulates them to upgrade and broaden advantages and the goals of various stakeholders support intense commitment and sustained investment. Low PC and Internet penetrations are also contributing towards the slow off take of the domestic software market.

Lack of adequate telecom infrastructure

The immediate need of the hour in India is to have a world class telecom infrastructure at globally competitive tariffs. The erstwhile Department of Telecommunications (DoT), BSNL has taken a number of initiatives including the National Telecommunication Backbone, National Internet Backbone (NIB), and plans for providing high bandwidth Internet connectivity to remote corners of India. However, lack of reliable and access network, last mile connectivity, slow speed of change and adherence to archaic telecommunication rules and regulations can prove to be a major threat to the industry.

Project management skills

As the Indian software industry has been growing at a fast rate, most of the project managers are becoming entrepreneurs, thus creating a gap in demand and supply of project management skills.

Opportunities

According to Stepstone, a leading European portal there will be a demand for over 1.6 million unfilled jobs across Europe by 2003. Of this Germany alone accounts for 400,000, France for 100,000, Austria for 30,000 and Norway for 15,000. These countries are opening their doors for Indian IT professionals creating a significant opportunity outside of the US. Japan is another market that has a major requirement for skilled IT knowledge workers. 

Availability of talent

While the IT industry employs around 4 lakh knowledge workers, this number is expected to go up to 2.2 million by 2008.  The country’s IITs, IIITs, and private sector institutes are helping to create a vast pool of English speaking manpower which is readily available for export markets. 

A recent Gartner Inc. study has revealed that global customers are unlikely to scale up their IT spending during 2001-02. In fact, while hardware spending is coming down, spending on manpower and services will escalate, the Gartner study indicates. Trained manpower thus is required for the new technologies being purchased. It is also needed to run and maintain the existing applications within companies. The demand-supply gap in the US and European market for IT professionals is still acute and this market will continue to absorb Indian talent.

Global market

The market is large and rapidly changing-from a mix of legacy/client server to Web/package-based services.  Market openings are merging across IT services, software projects, IT enabled services and e-businesses, and creating a number of new opportunities for Indian companies.  As per the Nasscom-Mckinsey Report, India can aspire to take its own share in the global multi billion opportunity in this sector by 2008.  While a growth in IT services will continue to offer the biggest opportunity, India companies can also make a large thrust into IT enabled services and build e-commerce.

IT Enabled Services

Remote processing, along with e-commerce is emerging as a major exports opportunity for the Indian software and services marketplace. This segment covers a vast gamut of services including customer interaction services, help desks, medical transcription/translation localization services, data digitization, digital content development, animation & remote network management. This sector employs around 70,000 people and accounts for 10.6 % of the total revenue of the software industry. IT Enabled Services is expected to grow at a very healthy 54 % with revenues estimated to touch Rs. 6,300 Crores  during 2001-02.

E-commerce

E-commerce is the other big opportunity segment for the Indians software and services industry. In fact, strong levels of investment are being planned in B2C and B2B sales and marketing software, business intelligence, supply management and in particular, customer relationship management solutions. During 2000-01, e-commerce software solutions worth USD 1,200 million were exported. This figure is expected to go up to US $ 1,800 million in 2001-02. According to the NASSCOM-McKinsey Study 1999, e-business solutions will touch revenues of US $ 10 billion by 2008, creating a vast opportunity for Indian software majors in this sector.

Outsourcing

Despite the global economic downturn and contrary to expectations; global customers, especially in the US are turning to India for their software requirements. In fact, some customers have even scaled up their outsourced activity to India. Companies in Europe and Japan are also increasing their outsourcing to India.

Government, banking and other industry sectors in the domestic market

A major domestic market demand can be generated for the Indian software sector, provided the Government (both at the center and states) goes for significant e-governance implementation. If, in accordance with Government guidelines, key departments, ministries and PSUs utilize 3-4 % of their allocated budgets on IT purchases (including software) a major spur can be provided to software vendors. Segments such as banking and telecommunications are expected to be other big IT spenders over the next few years, creating an opportunity for the Indian software industry.

Threats

Non availability of mass scale, cross section of operations like applications on embedded systems

India is yet to tap into the emerging market for embedded applications, which cover such as consumer electronics, SOHO and home networking, industrial automation, automotive, real time operations systems, and mobile computing.  

Projectionist policies followed by some countries

Some countries in North America and Western Europe are creating protective and non-tariff trade barriers, especially with regard to the movement of skilled manpower. Visa issues and non-tariff trade barrier may prove to be a threat. India should insist for removal of non-trade tariff barriers as part of I.T.A-2 (Information Technology Agreement) at WTO.

The emergence of China, Philippines, Korea and CIS countries as centers of software excellence

A number of countries are waking up to the reality of global software opportunities and taking necessary, strategic steps to gain a competitive edge in this sector. These include countries such as Korea, Israel, Ireland and China that are also moving neck and neck with India in the race for cost competitive, high quality solutions. India’s advantage over countries such as China on account of the English speaking manpower, could get eroded as the former is making a major effort to create capability in that direction. Strong telecom infrastructure in these countries is also enabling them to get into offshore development and IT Enabled Services. This development poses a threat to Indian software companies in the very near future.

Inherent language advantage to China, Japan and Korea

Certain countries enjoy the inherent advantage of their languages in their regions.

Competence Review - India and its competitors 

The following observations have been made when comparing India with its competitors such as China, Israel and Malaysia

· In a benchmark against China it has been revealed that the country has a high PC penetration. China manufactured over 7 million PCs last year as against 1.88 million units assembled and marketed in India.

· Telecommunications infrastructure in China and Ireland is more strong economic and better in terms of bandwidth availability. China in terms of telecommunications links offers connectivity of 55 Gbps as compared to India’s 1 Gbps. 

· China has a smaller software industry as compared to India in revenue terms, but it is essentially directed towards meeting its indigenous needs of IT based productivity and improving China’s competitiveness. However, it is expected to lead to strong domestic market base, which is grossly lacking in the case of India.

· China’s gross revenue from IT services in 1990 was USD 90 million. In 1997 it reached USD 3 billion. In year 2000 it has touched USD 7 Billion, with a rate of growth more than that of India. 

· Use of Internet and development of electronic services are growing in China. Internet entered China in 1994 and at the end of 1998, total Internet connections reached 2.1 million. Number of computers connected to the Internet touched the 744,000 figure. The number of Web sites cross the 5,000 mark. By 1999, the number of Internet users touched 8.9 million, the number of connected computers rose to 3.5 million and Web sites to 15,153. In year 2000, the above figures changed to 22.5 million subscribers, 8.92 million PCs connected to the Internet and over 265,405 Web sites.

· While India is ahead of China in software development and exports, in terms of production, China’s pace of software production has overtaken India. In 2000, China’s software sales and IT services amounted USD 7 Billion against USD 5.7 billion that of India.

· India’s IT spending is about 0.7 % of GDP as compared to Malaysia 1.3 % and Singapore 2.5 %. China has earmarked at IT budget USD  5 billion to develop advanced software skills and communications infrastructure requirement for advanced software and hardware development.

· Countries such as Israel have moved up the software value chain and are offering solutions in the areas of embedded software, visual computing, simulation and prototyping. India should try and emulate this example.  It has much higher productivity than Indian.

5. Tenth Plan Targets and Recommendations

Targets for the Tenth Five Year Plan

For the past decade, Indian software industry has been growing at a consistently high rate of over 50% annually.  As per the reports of various agencies also endorsed by study team and industry,  India’s IT industry would achieve a revenue target of over USD 80 billion, of which USD 50 billion from the software export led industry by year 2008.

In the first two years of  Tenth FYP, a growth of about 40% has been projected against a growth of 20 - 25% in the last two years, as subsequent growth has to be achieved in the face of stiffer competition, more complexity in operations and the significantly larger base.

Following are the targets for the Tenth FYP.

	Year
	Software Export
	Domestic Software
	Total

	
	In Rs Crores 
	In USD million
	In Rs Crores 

	2002-03
	54,000
	11,250
	17,000
	71,000

	2003-04
	73,000
	15,210
	23,000
	96,000

	2004-05
	98,000
	20,420
	30,000
	128,000

	2005-06
	128,000
	26,670
	40,000
	168,000

	2006-07
	160,000
	33,340
	53,000
	213,000

	2007-08
	200,000
	41,670
	67,000
	267,000

	2008
	240,000
	50,000
	84,000
	324,000


1 US D = Rs.48/-

There are huge opportunities available throughout the globe.  India has the potential to become IT superpower; it will require cohesive concerted efforts from Government and IT Industry to achieve the ambitious plans and targets.

Government needs to accelerate and expand the scope of its planned initiatives-building up an ideal regulatory environment, pushing e-governance and boosting the domestic market.

Execution against seven “growth enablers” – supply base of knowledge workers, ideal regulatory environment, anchor MNCs, India Inc. brand, country specific initiatives, telecom infrastructure and venture creation will be necessary for Indian companies for successful capture of the opportunities.

Recommendations

Multi-pronged strategy is required to make India a global leader. Looking at the opportunities and challenges, the “study team” has made certain recommendations that would envisage rapid growth for the Indian software industry and to realize the vision for India’s software and service sector and to achieve the targets.

Infrastructure 

An appropriate and efficient infrastructure is requisite for the growth of any industry as it economizes the business by saving time and cost significantly.


Telecommunications infrastructure

Reliable, easily accessible and affordable telecom infrastructure across the country in a highly planned and phased manner is essential for holistic growth of the industry. Integration of various networks with a supersonic vision is essential for achieving the targets. The deregulation process of the Indian telecom sector has encouraged huge investments from industry players in the recent past. This move needs to be supplemented by well-laid down criteria for the geographical spread and coverage of the telecom network to remote areas. 

Low cost and high performance telecommunication infrastructure plays a vital role in the development of any nation, especially in the information age it has been a major contributor to the software export success of nations such as Ireland. Extensive spread of various networks based on Fiber Optic, Satellite and Wireless for seamlessly interconnecting the Local Information Infrastructure (LII), National Internet Backbone (NIB), National Information Infrastructure (NII) and Global Information Infrastructure (GII) have to be undertaken to ensure a fast nation wide onset of the Internet, extranets and intranets. 

There has been a significant shift in the telecom traffic from voice to data resulting in bandwidth becoming a major driver in today’s market scenario. The National Internet Backbone (NIB) a very crucial requirement for the proliferation of the domestic software industry needs to be rapidly spread out across the country including remote areas within a time bound manner. 

The real problem lies in the last mile access between the network’s point of presence and the subscriber’s premises. There is no focused and organized approach to meet the last mile connectivity challenges. To address these problems, Study Team strongly recommends -

· Induction of wireless technologies in the last mile can provide a reliable and speedy connectivity not only in urban but in rural areas as well.  Pilot projects, indigenous technologies especially in the area of wireless technologies should be encouraged. 

· A hybrid network of optical fiber and wireless systems – Wireless in Local Loop (WiLL), Local Multi-point Distribution System (LMDS) would offer the flexibility and fast deployment solutions.

· Effective spectrum management is essential for the organised growth of the wireless industries.  Frequency band allocation and the monitoring mechanism need to be enhanced.

· Promote xDSL technologies to enhance speed, throughput on existing last mile connectivity.
Enhancing infrastructure services for software export industry 

Infrastructure plays a vital role for the growth of any industry.  Appropriate government policies along with the telecom infrastructure are the backbone of software export industry.  STPI is a nodal agency for execution of STP schemes and to promote software exports by providing infrastructure facilities including High-Speed Data Communication (HSDC) links. 

STPI centers act as a “single window clearance” in providing services to the software exporters.  Some of the STP Centres provide incubation infrastructure to SMEs, enabling the startup companies to commence their operations without any delay.  At present they are located in metros, state capitals and some of the big cities. HSDC services are being provided to software & IT industry through International Gateways.

· In order to enhance its (STPI) infrastructure, expand its reach to all potential locations in hinterland of India, to provide incubation facilities to SMEs, and to strengthen its network with international optical fiber connectivity, a fund allocation of Rs. 250 Crores  would be needed.
Enhance PC/ set top box and Internet penetration

· The single biggest stumbling block for PC penetration to increase  remains the cost of a PC.  There have been several unsuccessful attempts to introduce low cost or limited functionality PCs.  India is perhaps the only country in the world with an insignificant market for second hand PCs due to non-availability of fairly contemporary second hand PCs at low costs.  This can be addressed by allowing 100% depreciation on PC purchases in the year of purchase itself.  This will result in a faster replacement cycle and availability of good second hand PCs at low prices.  This proposal is likely to be revenue neutral for the Governments as it would bring a large percentage of the gray market in the excise net boosting revenues and compensation for the national corporate tax loss.

Facilitate setting up of  Public Tele-info centers

· To realize the ambitious plan and targets, conversion of the existing over 600,000 public telephones/ public call offices (PCOs), into public tele-info-centers, offering a variety of multimedia information services such as tele-banking, tele-medicine, tele-education, tele-documents transfer & e-commerce need to be expedited. This should be further extended to the hinterlands of India

Create hi-tech habitats

Strong domestic base, vast and geographically spread infrastructure is necessary to bring all regions into mainstream to contribute to IT mission.

· Infrastructurally, self contained, self financed hi-tech habitats of high quality need to be created in the satellite township, as per a Cabinet decision in July 1998 for the setting up of 50 HTAs.  This needs to be accomplished on a priority basis.

Make IT incubation a priority

Business and Technology incubation catalyzes the process of starting and growing companies.  Basically it is a dynamic process of business enterprise development to nurture young firms, help them to survive and grow during the startup period, when they are most vulnerable.

IT incubation provides the entrepreneurial firm a shared office services, access to equipment, flexible lease and expandable space, all under one roof.  IT incubation facility would help to make strong foundation necessary to build a strong IT nation.

· The Government should nucleate this activity and offer around 1 million square feet of incubation space for encouraging new entrepreneurs, startup companies to go for software exports. 

· The Government should encourage and promote incubation through tax incentives and by treating incubation centers at par with other STP Units.

· In remote locations such as the North East, Government agencies may also need to set up infrastructure and provide active support.

· Around Rs. 100 Crores  should be allocated for this project.

Research & Development

Promote long term frontier research and mission mode projects

· Some of the frontier areas in which open ended/long research is being undertaken globally are quantum computing, molecular computing, bio-technologies, bio-informatics, soft computing, human computer interfaces, knowledge discovery, high end computing, high speed networking, evolutionary information systems, online and network security, robust software, bio-elements for computers, etc. 

· In order to promote R&D efforts in futuristic, cutting edge technologies, the Government should support open-ended research in these frontier areas with long term benefits in view and also nucleate research groups in institutions like TIFR, IISc, IITs, etc. It is also necessary to support Ph.D. and post doctoral research activities in these areas.
Create an allocation for R&D

In order to give India a cutting edge, move up the value chain to gain stronger bargaining potential in the global market and to develop its own technologies, IPRs, it is essential to promote basic research as well as applied research with mid-term and long term benefits in view. 

· The Government should fund basic research to keep Indian academicians internationally competitive. This will serve the dual purpose of getting trained manpower that can work in the industry on projects where the industry has to compete globally.

· The global trend in R&D spending in developed nations is around 3-4 % of total organizational turnover. India should set to achieve a 2 % target with 0.5 % going towards fundamental research and 1.5 % flowing into applied research.

· Around Rs.12,000 Crores  should be allocated for research over the next five years of which about Rs.3,000 Crores  should be contributed by Government.

Manpower development

India currently produces more than 1,22,000 knowledge workers and this number is growing at a phenomenal rate but because of demand and supply gap, there would be massive requirement for more quality and skilled in high end areas professionals both at home and for the overseas markets. 

It is recommended that the Government and industry take the following steps to redress the situation:

Emphasize on post graduate education and research

If Indian software companies have to move up the value chain and undertake product and technology development, they will need manpower to the level of masters ( M.E./M.Tech) and doctoral level programs. 

While the USA produces 10,000 masters degree holders and 800 Ph.D degree holders in Computer Science every year, India produces merely 100 Ph.Ds and 2800 ME/M.Tech degree holders. 

· An adequate number of Ph.Ds (100/year) and M. Techs (3000/year) in Computer Sciences and Microelectronics each, as well as post doctoral level manpower is required for promotion of open ended research for IT, especially for hardware design and manufacturing industry revival. 

· Estimated funds required for promotion of research manpower for the X FYP period is approximately Rs. 50 Crores .

Encourage Distance Mode Learning

Technological revolution has dragged industries into global competition, as a result of this, expectation of clients and employers are growing day by day. To tune themselves according to the situation, higher education and improved technical qualification skills by part time course or distance mode learning is the boon for today’s executives.

· To perforate the huge export and domestic market potential, support R & D activity in online learning in the areas like courseware engineering, pedagogical models, instructional design, delivery mechanism, quality systems, market dynamics etc.  

· Lecturers in engineering/ university colleges should be allowed to work for higher degrees like M.Tech and Ph.D in the distance mode. Using DVDs, CD ROMs or video-tapes of live courses on the Web, IITs and other select institutions can make available their learning to students for a fee. These methods will not only make available high quality programs to students at a distance, it will also keep the pressure off the trained faculty at the IITs and other premier institutions. The five IITs and IISc will be able to enroll an additional 300 to 400 students every year from the industry in the distance mode.

· Virtual universities for producing quality manpower in the area of IT should be encouraged. These institutions can tie up with other institutions of higher learning such as IITs/ IISc to bring professors/teacher to offer courses in online mode.

· Support educational institutions to offer courses in online mode for the corporate sector, secondary level education, for rural and literacy programs.

· Evolve standards, practices and certification mechanisms for recognition/ accreditation of online learning courses. Attempts should be made to establish standards, methods and practices for courseware development and online learning. Encourage experienced, established faculty members to develop courseware.

· It is suggested that Government may provide backing to about 100 leading IT Institutions in the country to help such facilities.  On an average, a capital investment of Rs. 5 Crores  may be needed, thus an initial funding of about Rs. 500 Crores  is required for infrastructure development over a three-year period.

Academia-industry Interface

· Industry-academic linkages should be encouraged where the IT/software and services industry can guide the educational institutions on the specific skills that they require and possibly even jointly train students for the same.

· The Government should emphasize on adoption of software institutions by industry and promote it by providing tax relief schemes, create most revered status etc.

· Industry sponsorships of academia such as the TCS IIT Chennai tie up, IITD and Bharti Collaboration or the IIS Bangalore collaboration with MNC for projects needs to be encouraged.

· Compulsory periodic corporate training and orientation should be a part of the “up-gradation module” for teachers/instructors.

· A three-way channel should be created between the industry, academia and the Government for taking up R&D for online learning.

Retraining industry professionals

· In order to create manpower to support IT projects in state-of-the-art segments such as CRM, e-CRM and to provide IT Enabled Services in areas such as finance and accounting, HR, engineering design etc.; industry professionals with a basic understanding of IT and its implementations will need to be retrained to build the necessary expertise. 

Upgrade institutions,  increase seats of learning and set up schools of advance studies

· Schools of Advanced Studies and Special Research Groups need to be set up. The existing RECs (Regional Engineering Colleges) and IITs can also be upgraded with a view to nurturing, building and retaining the technological edge over time.

· It is suggested that in order to enhance the output of quality IT manpower, India should aim to establish at least one IIT or an IIIT in every state of India. 43 RECs may be upgraded to bring them to the level of the IITs as far as quality and quantity of faculty, availability of labs and infrastructure is concerned.

Computer courses in engineering disciplines

· It is suggested to introduce comprehensive computer science program in every engineering discipline across the country. These students would be very useful for the software industry since they will have technical expertise in their related areas along with knowledge of computer science.

Attract research students from outside computer sciences (cross migration)

Lack of research students spells doom for the computer science and engineering department at the IITs and IISc. 

· Attract research students from a totally different pool such as pure and applied science, Physics and Mathematics. The same approach can be adopted to train research faculty for postgraduate computer science and engineering departments.
Emphasis on Foreign Languages

At present Indian software export is  a US centric.  In order to perforate into European, Latin America and other Asian countries like Japan, Russia, etc. there is a need for knowledge of various foreign languages along with software expertise.  This will help to combat the impact of inherent advantage of certain countries like China in Asian markets.

It is strongly recommended that educational institutes/engineering colleges should impart education in foreign languages and include various courses in foreign languages and make it mandatory to undergo such course at least in any one foreign language.

Regulatory environment

The Indian regulatory environment consists of following elements – Telecom regulations, cyber laws, investment policies, capital market regulations, procedures, labor laws and taxation.  Creating regulatory environment that supports the growth of the IT sector will require the Government to continue the process to ease regulatory bottleneck and built up a conducive environment for the IT industry and make significant changes to each of the elements.

Telecom Deregulation 

Lack of proper deregulation of telecom has become a major weakness for India. Telecom deregulation would help to reduce the number of vendors/service providers for end to end connectivity resulting into ease of operation, reduction in lead time and combat multi vendor coordination complexities. 

Currently the telecom regulations act as a hindrance for the development of Domestic National Call Centers, by not permitting even the connectivity of domestic call centers.

· Government should permit the interconnectivity between call centers or other units of IT enabled services for the disaster recovery and load sharing between the centers for optimum utilization for expenses resources (international bandwidth)

· In order to improve the bandwidth availability, it is recommended that the Government set aside funds for laying undersea-cables and futuristic networks.

· Permit VoIP, encourage and accelerate IP telephony as IP telephony is expected to be about 40% cheaper.
Soft Bonding 

A complete single window clearance concept should be strengthened. The STP/EHTP scheme setup for the purpose to facilitate and regulate the software industry has proved to be a catalyst for software and service industry. 

· The norms of subjecting the software units operating under STP & EOU schemes of physical bonding of the duty exempted imports/ indigenous purchase need to be relaxed.  Mandatory custom bonding creates hurdles in the smooth operations. It is suggested to switchover to soft bonding and to permit unlimited domestic access to promote the software industry.
IT Act 2000 – Cyber Laws

IT Act implementation is a move into right direction. It is aimed to provide the legal framework so that legal sanctity is accorded to all electronics records and other activities carried out electronically.

· Setting up certification agencies, to validate digital signature process need to be expedited.
Amendment in Labour Laws

In order to push further the computer software and services in general and IT Enabled Services in particular-

· Government should modify labour laws, in order to reduce the hardship faced, by the industry in setting up the units, from local authorities and concerned departments. 

· IT Enabled Services face a restrictive labor regime in some states. This requires to be eased to allow them to provide round the clock, round the year (24 x 7) services to user countries. The Government needs to tune labor laws with prevailing conditions in IT scenario. 

· Currently IT enabled services (Call Centers) fall under the Shops and Establishment. It is suggested to have a new category, which is neither a factory nor a shop, but one, which is a “service category”. Further “Inspector Raj” should be reviewed.
Effective and well-laid out ‘Copy-Right Protection Regime’

The set of rules must be in harmony with TRIPS (trade related intellectual property rights) regulations of WTO (World Trade Organization) and WIPO (World Intellectual Property Organization) treaties. To develop a domestic software industry, copyright laws must be passed and enforced (legally and by persuasion).

While piracy levels within the domestic market have already come down from the earlier 89 % levels to the existing 61 %, these statistics will have to be reduced further. 

Jeremy Butler, past senior Vice President, International at Microsoft, estimates that biggest "opportunity" in software export is stopping piracy.

· All cases of reported piracy should be booked. Government agencies and public sector units must ensure the use of legal software. This will add to the revenues of the software and services companies.
Implement the Communications Convergence bill 

The Convergence bill should be in place at the earliest.

Reduce Trade Barriers

· Tariffs quotas, currency conversion restrictions, needless bureaucracy, on computers, software, communication equipment, and related information processing products need to be removed. This will make it possible for software companies and universities to import modern hardware and software tools at competitive prices. It will also encourage general expansion of the information technology sector and create demanding, sophisticated users. 

· Special tax-rebates and hardware duty-deduction should be made to encourage R&D operations tax and financial incentives to attract subsidiary offices of software companies can be offered. For example, Ireland offers a 10% corporate tax rate for computer services companies, employment grants for jobs created, capital grants toward the cost of computers, equipment, office furniture and buildings, training grants, rent subsidy grants for companies renting facilities, and research and development grants. 

Domestic Market

Create packaged and shrink wrapped software

Traditional packaged software is the largest segment in the software products market and is made up of applications solutions, applications development tools, and systems infrastructure software. Growing as it is, at the compounded annual rate of 18 %, the software products market will be nearly six times its current size in 2008. The top growing segment in the packaged software sector is middle-ware (18.4 %), cross industry applications (14.3 %) and consumer applications (13.2 %). Other hot growth areas will be programming development tools and systems level software.

In order to achieve a multiplier effect on the growth in the domestic market, it is essential to promote the growth of application packages by companies in India.  The government needs to provide certain incentives to promote rapid growth of application packages.  These incentives can be in the form of

· Providing income tax incentives on application packages developed in the country.

· Tax deduction to the extent of 133 percent can be provided towards Research & development expenditure of application packages.

· The government and industry can sponsor the development of certain application packages in India. These packages may cater to key areas like education, rural development, land records, e-judiciary, e-police etc.

· Initiation of special grants awards by the Government and industry for package development.  These combined grants can be given to the top three to five packages of the year.

· Provision of easy loans by banks/venture capital institutions towards marketing costs of application packages 

Developing national, regional, local level e-libraries

· E-Libraries at regional and national levels may be set up and provide access to their catalogs and content, from any library, through any Internet access point.   

· About 250 centers may be established with 5 main centers with an estimate of about Rs. 500 Crores .
Special soft loan facility
· Soft loans, subsidy, sponsorship etc. for Indian companies developing their branded products, application software should be made simple.
Mechanistic translation of Inter-Languages/ Territorial dialects 

The development and adoption of local language software is an imperative for increasing the penetration levels of IT across the country. The software industry should be encouraged to develop regional language software.

Mechanistic translation of Inter-Languages/ Territorial dialects and speech recognition systems are necessary to take the benefits of IT to the Indian masses. 

· While C-DAC has taken important steps in this direction, private companies also need to work for State Government sponsored dialect software development programs.   

· Allocation of Rs. 1000 Crores  is required for the execution of this project.
Allocation of 3-5% to be earmarked for IT investment by every Government department 

The Government is one of the major investors in IT and as per government directive, around 3% spending of every department be earmarked for IT usage. 

· It is suggested that this 3% allocation be made more effective and even pushed up to 5% in subsequent years. Also, most of the amount is spent predominantly on hardware. The Government should not shirk from spending on software and maintenance.

Realizing the benefits of information technology, most developed countries have been rapidly increasing IT spending not just in absolute terms but also as a percentage of GDP.  IT Spending as a proportion of GDP in big-spending countries like the SU is expected to rise from 6.06% in 1999 to 7% by 2008.

· IT spending in India is estimated at 1.68% (up from 1.25% in 1998-99) as a proportion of GDP.  This needs to be increased  to 2 to 3%.

Spur computerization in specific sectors

· The Government should spur computerization and automation in specific sectors such as financial and banking services, transportation, healthcare, defense, railways, among others, in order to reach advantages to masses. Government agencies should go for major web enablement. 

Implement e-governance within departments

The Central and various State Governments have already taken innovative initiatives in this direction. Further it is noticed that computerization benefits within Government departments are not realized on account of lack of trained manpower to implement and maintain the existing systems. 

· States should further stimulate the growth of the software and services sector by implementing e-governance and outsourcing e-governance initiatives such as the issue of driving licenses, the payment of electricity bills and the filing of income tax returns to the industry.  

· There should be a synergy between e-governance at the state level and the national level.

· The Government should ensure that technical manpower is actualized to effectively use the existing hardware and software. Manpower, particularly non-IT professionals within Government departments will have to be trained to absorb and accept the technology.
Encourage e-procurement

· To boost the domestic market, the Government should implement e-procurement on an experimental basis and review it accordingly.
Export Market

Move up the value chain

· To move up the IT services value chain from piece/part maintenance work to full project implementation.  There is an opportunity for some companies to build IT consultancy completes life cycle practices to advice companies on IT strategy and architecture issue.

· The parameters of quality and bottom-line by shifting the business focus from Onsite to Offshore projects. Though the trend is already in favor of the offshore, but it needs a boosting strategy.  Educated unemployment in smaller towns can be efficiently harnessed in software services business, especially when IP Telephony is allowed.
Build the India Inc. brand 

Building an India Inc. brand is critical for India to achieve its revenue and FDI aspirations.

· Govt. can assist to build the India Inc. brand by the use of its influence with organization like WTO, WEF and other global forums to secure the comparatively free movement of knowledge workers globally.

· The Government should create a fund for marketing and enhance the Indian image abroad. This may require road shows, marketing presentation, etc. In addition the MIT should set up at least one large communication and data center in the US and Europe, which can act as the front end for ITES (IT enabled service providers).

· The focus of this campaign should be to place India as an overall IT savvy country, good choice for investment, exciting environment for attracting global companies and a nation that boasts top IT expertise and talent.

· An allocation of Rs. 100 Crores  are required to be invested.
Supporting SMEs

SMEs constitutes 70% of the number of total units and contribute only 14% of total software export.  If Indian industry has to achieve the target of USD 87 billion by 2008, it needs significant contribution from SMEs.  In order to promote SMEs, innovative initiatives and support from Govt. might do wonders.

· Government should give priority to SMEs and bring them into the mainstream to play a important role in the growth of software industry and IT services. It should also play the role of an enabler and facilitator in the segments of venture capital (even though there are VC funds, they are not adequate), and market support.

· Plug and play facilities for start ups – to provide ready to use infrastructure on nominal rent basis for a certain period.

· Incubation for specialized applications for promoting the IT Enabled Services. Startups can be fostered through incubator organizations that can provide them with facilities, technical guidance and management support for a limited time. 

· Academic institutions and industry through fellow programs, which provide internship in start-ups, can facilitate idea generation among SMEs.  Graduate to business incubators- organization like STPI can act as a front end between academic institutes and industry for manpower support on internship basis. Also venture fairs can be organized that act as meeting grounds for start ups, investors and acquirers. 

· Through foundations, technological and managerial cooperation between Indian SME companies and overseas companies could be established.

· During the X FYP, Rs. 1000 Crores  can be set aside as a special support fund for SMEs to promote SMEs and support to market their products overseas.

· STPI should also set up a business exchange facility through a portal that attempts to get overseas buyers in touch with  SME companies.  The portal would have a comprehensive profile, skill sets and track record of SME companies in India.  It would also attempt to make a compelling case for outsourcing to Indian companies to outsource to Indian SME developers.   This is an opportunity area for India since most large Indian companies cover and cater to Fortune 1000 customers only leaving a huge market of SME companies untapped.

· It should also play the role of an enabler and facilitator in the segments of venture capital (even though there are VC funds, they are not adequate).  STPI should play a proactive role for venture funding.  STPI is well suited for this job as it has the technical and business bandwidth to be able to evaluate such projects better on one hand and it has also total viability on trends and new services requirement in the world markets on the other.

· Incubation centers and marketing hubs need to be set up overseas at least one in each continent.  Incubation centres in Japan, Europe, Australia and US may be targeted by 2003.  There is also a need to set up the business support centres in Tokyo, Europe and Australia to promote SMEs.

· For this purpose, STPI may be allocated a sum of Rs. 100 crores.

Enter into agreements with end user countries 

The Government could assist in opening up new opportunity areas overseas for software and services companies by

· Securing agreements with end user countries and regional hubs on India specific visas and work permits.

· Providing fiscal and tax incentives for setting up dedicated offshore parks in target countries.

Alter profile of software content

· Indian software companies need to get into higher skilled development of complex and integrated software including visual computing, modeling, prototyping and simulation.
Focus on original technology

The Indian software industry has not produced enough original technology—original operating systems or computer languages and technologies that can be marketed globally. There is a requirement to beef up activity in this area.

· To become a leader of information technology and to move up the value chain India need to create original technology, IPR.
Expand the focus to markets outside the US and create a strategy for globalization 

· In light of the existing US economic slowdown, the software industry needs to expand the focus of its activities to other markets including Canada, Latin America, Africa, Europe, Australia, New Zealand and South East Asia. Deeper inroads can be made into non-English speaking countries such as Japan, Korea, China and Singapore, among others. 

· Globalization is a buzzword in the industry during 21st century.  In order to take over the market better and to enhance customer confidence level, Indian software companies should adopt a strategy for globalization.

· It is suggested that at least three road shows be conducted every year during the X FYP period. The road shows will involve an estimated expenditure of Rs. 7.50 Crore, with Rs. 2.50 Crores  proposed to be raised from the industry.
Marketing Channels and  Network

· Joint-marketing effort by MIT, industry associations, quality accrediting and corporate representatives by opening liaison offices.

· Organizations such as the STPI could set up a software brand equity fund to help in the marketing activities, especially for the small and medium companies.

· Promotional offices in markets such as the USA, Europe and other parts of the world can be set up to market the products and services created by Indian IT software and services companies. 

· Launching an independent “Trade Promotion Council” on the lines of “ITPO,” dedicated to international exhibitions, embassy / consulate collaborated seminars

· Comprehensive market research & potential scouting is required. Teaming of NASSCOM-CMIE or services of even local and international research agencies like MODE, ORG-MARG, A.C.NIELSON could be sought in their strength pockets.

· There are many examples of coordinated and collective marketing activities. Ireland has established Industrial Development Agency offices in 17 cities in North America, Europe and the Far East, and many other nations have similar offices. In Chile, the Economics ministry subsidizes technical assistance and consultation, market research, preparation of promotional material, marketing design, and quality certification. They also co-sponsor the annual meeting of Iberio-American Software Exporters and a regional trade show, maintain foreign offices, and aid the organization of software-producing enterprises. 

Professional consultant to be hired

· Recognizing the fact that India has got a little success in marketing Indian manufactured shrink wrapped software packages and in order to give an impetus to this process, the government and industry should hire a consultant as a collaborative effort on long term basis, say for a minimum of two year period to ensure India as globally competitive for its products. The consultant will help them identify the underlying causes of failure and prepare a road to capture a significant share in the global market and implementation plan in this area.  

· An investment of Rs.10 Crores  may be allocated for this.

Key Thrust Areas

Some major areas of opportunity are emerging for the Indian software and services sector—both for the domestic and export markets. These include: 

· Bio-informatics

· Embedded systems, high end chip design 

· Network security 

· Broadband Technologies 

· Wireless Internet 

· Quantitative and qualitative in skill set and software management

· E-commerce & M Commerce

· R & D Services 
Bio-informatics

Biotechnology is giving a new lease of life to the information technology through Bio-informatics.   Bio-informatics is a combination of computer science, Information technology and Genetics, which explores the world of bio-scientific research.  Genomic (study of blue print for human life) and proteonomics (study of the actual building blocks, proteins, the living matter that genes produce) research requires a tremendous amount of computing power and computer science knowledge.  It has spawned, and recently accelerated, a whole new field bio-informatics adding new potential to IT Industry.

Embedded Systems 

Embedded systems and high chip design is an emerging market.  It has proliferated in the recent past, especially in the Internet access device market, the consumer market and the small office/home office (SOHO) appliance markets. Devices that have made their way into the market include personal digital assistance, browser enabled cellular phones, automobile electronics, etc. 

Opportunity segments 

· Consumer electronics

· SOHO and home networking

· Industrial Automation including simple devices like sensors and motion controllers, etc.

· Automotive segment

· Real time operating systems

· Mobile computing

This market is growing at a rapid pace of around 42.3 % a year. Five segments within these markets are growing particularly fast. In information devices/appliances, information appliances are growing at 56.4 %, smart phones at 50.6 % and hand held companies at 37 %. Internet content and software are growing at 47.7 % and 40.7 % respectively. Information appliances, such as Cidco iPhone and Jini based appliances, will grow exponentially, rising in value from under US$ 1 billion in 1997 to US$ 44 billion 2008.

Indian companies are suited for the development of embedded systems on account of the fact that:

· India has a supply of highly skilled engineers and cost advantages

· This is one segment where Indian companies can exhibit their competitive advantage

· The offshore development model, which is the most significant selling proposition of Indian software services is particularly amenable to embedded software where constant client interaction may not be required

The market size, growth and potentially higher revenue productivity could make embedded software a significant growth driver for larger Indian software companies.

Network security 

The Indian E-commerce market is expected to be over USD 5 Billion by 2005.  In order to realize it, more people have to go for e-business.  And it is possible only when people have the trust and confidence for this medium, after all trust is the corner stone for any business to happen. Secured networks can only help in creating a trusted e-business environment, which is becoming a backbone of Indian industry.

Emerging Technologies

Broadband Technologies

Consumers expect to surf the Web, download large files, and have real-time video conferencing and other tasks through a wireless communication link with the same data rates as their desktops. The consumer further expects a uniform user interface that will provide access to the wireless link whether shopping at the mall, waiting at the airport, walking around town, or driving on the highway. Broadband technology is the technology, which can achieve these parameters for reliable and secure communication worldwide. This is one of the key thrust area in telecom sector which boosts the existing sector to new dimensions.

Wireless Internet, 3G

 It is a 3rd generation communication system. The goal of 3G mobile telecommunication system is to deliver high bandwidth services to mobile users.  3G networks are designed to support full mobility, multi-environment.  The growth in data and mobility are the key drivers for 3G networks which provide more flexibility for users and applications in both real and non real time. Wireless Subscriber base is increasing everyday with tremendous advancement in telecommunications; customer expectations for improved services spread and mobility grows. The landline in any of its form limits the access to a global network because of its complications and limitations. Hence, it has become the need of hour to supplement the wired network with a wireless Internet.

Quantitative and qualitative in skill set and software management

As technology is growing at a rapid rate, there is a need for highly skilled manpower that should be equipped with the right technical skills not only in terms of quantity but also in terms of quality.  In order to achieve the targeted GDP, software development seems to be one of the options to achieve the national goal.

Software, which is becoming the basic platform for all these developments, its management plays a vital role. Existing software development activities lack the qualities to qualify for a competent software development environment and management is the key area, which needs prioritized attention in order to maintain the lead in software export.

IT Enabled Services 

The Internet and other advances in technology have ushered in the virtual age, where services can now be delivered remotely. Geographic boundaries has been dissolved as software companies provide customer interaction services, help desks, medical transcription, translation localization services, data digitization, legal databases, data processing, back office operations services, digital content development, remote network management and specialized knowledge services to customers in the local and foreign markets. 

IT Enabled Services or Remote Processing services are today being considered a hot growth market for the Indian software and services industry. This is a sector that is expected to generate significant employment opportunities in the future.  As per McKinsey & Co, activities accounting for over half a trillion US dollars could be performed by global IT enabled services by 2008. The two most promising segments in IT Enabled Services during 2001-02 are Customer Interaction Services including Call Centers and Content Development and Animation.

As per projections, IT Enabled Services can generate revenues of Rs. 81,000 Crores  and provide employment for 1.1 million people in the next eight years.

Growth factors for remote processing services

The growth factor is in evidence due to the following factors:

· IT Enabled Services revenues jumped from Rs. 2,400 Crores  in 1999-2000 to Rs. 4,100 Crores  in 2000-01.

· This segment of the software industry currently employs 70,000 people and accounts for 10.6 % of the total IT software revenues.

· In the current year, the sector is expected to show a high growth of 54 %, well above the industry average, which is being pegged at around 40-45 %. Revenues during the year for IT Enabled Services are expected to touch Rs. 6,300 Crores .

· Already a large number of players are operating in this market including key MNCs that have set up their call centers to cater to the requirements of both the overseas and domestic markets. 

· Some of the other IT Enabled Services activities that have witnessed a rise over the last two years include medical transcription, and back-end processing operations.

· The offshore economics of IT Enabled Services is as good as those of IT service. Revenues per employee for many areas of IT Enabled Services are comparable to those of IT services.

· India’s value proposition is already leading IT Enabled Services hubs such as Ireland and Singapore to back-end their operations in India.
E-business solutions

The Indian IT industry should target to earn $4-13 billion from e-solutions services by 2005 according to a recent study undertaken by the Boston Consultancy Group (BCG). The worldwide market for e-solutions products and services was USD 180 billion in 2000 and is estimated to grow to USD 640 billion by 2005
.   Over the last decade Indian IT services firms have positioned themselves as a credible provider of IT services.  They can leverage their past success and the current market opportunity and aspire to achieve revenues of $4-13 B (1-3% share of the overall e-solutions services market) by 2005, and $ 13-33B (2-5% share of the overall e-solutions services market by 2010) 

Meeting the above aspirations would require a modified approach as compared to traditional IT services assignments due to the way e-solution services are sold and implemented.  Indian companies will need to build capabilities and adapt their strategy and approaches in two broad areas. 

· Modify marketing and implementation approach to suit sales of e-solutions; and 

· Build domain expertise in select industry verticals/e-solutions products

The Indian IT industry should aspire to target $ 1B of revenues from e-solution products by 2010

The BCG study further states that there are significant challenges for Indian IT firms to develop a credible reputation in product development.  Indian IT firms should set themselves an aspiration to achieve revenues of USD 1 billion  (0.25–0.5% of the overall e-solutions products market) by 2010 and set themselves a yardstick with which to measure their success in the future, BCG says.

In order to meet the above aspiration, Indian firms need to develop the following three items: 

· Capabilities for identification of opportunity space based on an understanding of product maturity;

· Process for product development through collaboration with leading edge end user clients; and

· Partnerships with system integrators, and value added resellers for rapid commercialization and roll out.

R&D Services

R&D services, a small part of India’s software exports till a few years ago, has suddenly taken off and crossed $1 billion. It has become a serious alternative to traditional IT services or high end consulting. R&D services are less vulnerable to slowdowns, and often earn companies more revenue per employee. If Indian firms want to make world class products one day, R&D services are the first milestone. It is estimated that India today employs about 30,000 people in R&D services and that this segment is presenting a new opportunity. A Merill Lynch study expects revenues from India-based R&D services to touch $4 billion in the year 2005, possibly 17 % of India’s software exports by then. 

A broad range of IT companies is outsourcing R&D from India. These include players such as Cisco, Lucent, Texas Instruments, Nortel Networks, Compaq, Intel, Sony, Fujitsu, and Nokia. There are also several smaller players and even many start ups. A large number of technologies are also being developed here in the areas of basic telecom, data networking, mobile technologies, home  networking, chip design, automotive and medical electronics, operating systems, storage area networks, etc.
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