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CHAPTER 1 
INTRODUCTION AND ICT SECTOR BACKGROUND 

  

1.1 India: country profile 

ndia is a federal republic with a three-tier governance structure at 
centre, state and local level. The executive power is concentrated in 

Parliament with an upper house – Rajya Sabha or Council of States – appointed 
by the president and elected by state and territory assemblies, and a lower house, 
Lok Sabha or House of the People, democratically elected – through 354 million 
voters, some 14,700 candidates, and more than 500 parties. 

With an estimated population of 1.18 billion, India is the world's second most 
populous country.  The population growth rate is 1.38% per annum and the 
median age is 24.9 years.  According to India’s population census of 2001, almost 
70% of Indians reside in rural areas, although in recent decades migration to 
larger cities has led to an increase in the country's urban population. India's 
literacy rate is 64.8% – 53.8% for females and 75.3% for males. The national 
gender ratio is 944 females per 1,000 males.  

For most of its post-independence history, India adopted a Fabian socialist 
approach to the organization of the economy with strict government control over 
domestic and foreign investment in an almost closed economy framework. The 
end of the Indian planned economic development in 1991 led to across-the-board 
policy changes, the most important of which was the liberalization of the industrial 
policy with a State commitment to introduce competition in some industries that 
had been previously served by government-owned monopolies.  

With a GDP1 growth rate of 9% in 2007/08, the economy is amongst the fastest 
growing in the world. India's GDP in terms of USD exchange rate was US$777.74 
billion in 2007/08. When measured in terms of purchasing power parity (PPP), 
India has the world's third largest GDP at US$4.2 trillion. India's (nominal) per 
capita income was US$680 in 2007/08, while in terms of PPP it was US$3,600. 

The demographic profile of India, with about 54% of the population under 25, is 
favourable for prospects of rapid economic growth.  

Table 1  
India: Country Profile 

Item India 
GDP at factor cost (US$ billion) at 1999/00 prices      777.7 (for 2007/08)*
GDP at factor cost (US$ billion) at current prices   1,073.8 (for 2007/08)*
Per capita GNP at factor cost (US$) at 1999/00 prices      680.2 (for 2007/08)*
GDP at factor cost 1990/91 - 2007/08 % at 1999/00 prices      6.1 (CAGR) 
Population million       1,138 (for 2007/08)  

Source: National Accounts Statistics Reports – 2009 and 1980/81-1992/93. 
Note (*): Exchange rate based on Rs. 40.24/US$ (average exchange rate for 2007/08).  

                                                                            
1 GDP at factor cost (at 1999/2000 prices). 
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India’s sectoral GDP composition is presented in Table 2. The services sector has 
been the main driving factor in the growth of the Indian economy, contributing 
55.7% to total GDP in 2007/082. It is expected that services will play a major role 
in India’s growth in the future as well. Agriculture & allied activities and 
manufacturing, with 17.8% and 15.2% shares in total GDP respectively during 
2007/08, are the other major contributors. However, the share of the 
manufacturing sector has not changed much between 2000/01 and 2007/08.  
 

Table 2 
Sectoral contribution to GDP at factor cost (%) 

Industry !"""#"$ !""$#"! !""!#"% !""%#"& !""&#"' !""'#"( !""(#") !"")#"*
Agriculture, forestry & 
fishing 23.9 24.0 21.4 21.7 20.2 19.5 18.5 17.8

Trade, hotels & restaurants 14.3 14.9 15.3 15.5 15.5 15.6 15.7 15.9
Manufacturing 15.3 14.8 15.2 15.0 15.1 15.1 15.3 15.2
Financing, insurance, real 
estate & business services 13.0 13.2 13.8 13.4 13.5 13.8 14.3 14.6

Community, social &  
personal services 15.0 14.7 14.8 14.3 14.2 13.9 13.4 13.1

Transport, storage & 
communication 8.0 8.2 9.0 9.5 10.2 10.8 11.4 12.1

Construction 5.8 5.7 5.9 6.1 6.6 7.0 7.2 7.2
Elect., gas & water supply 2.4 2.3 2.4 2.3 2.3 2.2 2.1 2.0
Mining & quarrying 2.3 2.2 2.3 2.2 2.2 2.1 2.1 2.0  

Source:  Central Statistical Organisation, National Account Statistics, 2008 and 2009, Statement 
10: Gross Domestic Product by Economic Activity. 
Note: All figures are calculated using GDP at factor cost at 1999/2000 prices.  
 

Engineering goods contribute most to exports, followed by petroleum and 
chemicals & related products. The USA, UAE and China are the top three export 
markets for India. Petroleum, crude and products, accounted for 31.6% of total 
imports in India in 2007/08, followed by electronic goods and transport 
equipment, with 8.2% and 8% shares in total imports, respectively. Table 3 gives 
further details on India’s foreign trade.  

Table 3 
Exports and imports of India 

2007/08 2007/08

% of total % of total

Engineering Goods 22.9 Petroleum, Crude and Products 31.6
Petroleum Products 17.4 Electronic Goods 8.2
Chemicals and Related Products 13.0 Transport Equipment 8.0
Gems and Jewellery 12.1 Machinery except Electrical and Electronic 7.9
Textile and Textile Products 11.9 Organic and Inorganic Chemicals 3.9

Major Markets % of total Major Suppliers % of total

U.S.A 12.7 China 10.8
U.A.E. 9.6 U.S.A 8.4
China 6.6 Saudi Arabia 7.7
Singapore 4.5 U.A.E. 5.4
U.K. 4.1 Iran 4.3

Major Exported Commodities Major Imported Commodities

	  
Source: Handbook of Statistics on Indian Economy, 2008/09, Reserve Bank of India.   

                                                                            
2 The services sector according to the official data comprises Trade, Financing, Insurance, Real estate & 
Business Services, Community, Social & Personal Services, Transport, Storage & Communication and 
Hotels & Restaurants.   
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In 2007/08, non-oil merchandise exports stood at US$136.2 billion and the 
“invisible” exports (services) were US$148.6 billion. The overall macro picture 
above reveals the importance of the services sector in the Indian economy. The 
services orientation of the economy has also been the main driver of the Indian 
Information and Communication Technology (ICT) sector. 

1.2 Background to the study 

The ICT sector is an important emerging sector in contemporary India. 
ICT, in India, contributes to change at various levels – social, political and 
economic. ICT has brought rural areas much closer to the markets and has 
improved business transactions. There has been an increased flow of information 
thereby increasing productivity and innovation. There has also been an increase in 
the monitoring and accountability of governments through the use of ICT 
services. 
 
The stellar performance of India's information technology sector has been 
acclaimed worldwide. Paramount importance has been attached for many years to 
software and services exports. The growing importance of the ICT sector as a 
major driver for growth has created a pressing need for reliable data, which are 
difficult to obtain for certain aspects of this industry. 
 
The success of the Indian ICT sector is being imitated by many developing 
countries (Carmel, 2003; Heeks and Nicholson, 2002) as a tool for national 
development. However, access to detailed data on the Indian ICT sector is limited 
for researchers. The often-repeated source of data in the extant literature is by 
the National Association for Software and Services Companies (NASSCOM). Firm-
level data in the NASSCOM annual directories are not available beyond 2003. 
NASSCOM provides only aggregate data and limited details. The existing 
statistical framework of the government is either out-dated or inadequate to fully 
capture the ICT economy (for details see Chandrasekhar and Ghosh, 2008). 
 
The need for adequate data for policy analysis in the sector has been repeatedly 
voiced by researchers (for instance, Chandrasekhar and Ghosh, 2008; 
Parthasarathi and Joseph, 2002). Though NASSCOM is quite successful in 
branding the Indian ICT sector abroad, and is serving as a major contact point for 
foreign investors and prospects, efforts made to provide access to data are 
minimal.  
 
NASSCOM data are not official data and do not follow any industrial classification 
system. Thus, while reporting their ICT data, they lump ICT with the BPO 
“industry”, also known as ITES (IT enabled services). However, such data do not 
represent the ICT sector in the strict sense, as defined internationally. Most of the 
studies on the Indian ICT industry rely on NASSCOM data, which does not reveal 
firm level information. Moreover, the continuous ICT diffusion is creating a 
demand for consistent concepts and definitions across countries and over time. 
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For several years now much of the economic research in the area of ICTs-for-
development has focused on matters of diffusion and use, coupled with policy and 
regulatory issues in the area of telecoms. While this has proven valuable in 
guiding national policies and business strategies, it has not been accompanied by 
economic analysis that would properly situate all the developments that are 
taking place, whether threats or opportunities.  Quantification of the ICT sector 
has produced valuable insights in developed countries. Examples include work at 
the OECD and several developed countries, which provided detailed statistics and 
policy-relevant analysis. However, the systematic quantification of the ICT sector 
has not been attempted in southern countries. Such work assumes increasing 
importance as it provides a good framework to examine technological 
convergence. 
 
As digitization increasingly blurs industrial boundaries, the ICT sector with its 
vertical integration of manufacturing and services industries provides a 
springboard for a more substantive dialogue across jurisdictions within countries. 
Expanding the scope of the research to include not only telecoms but also the 
other manufacturing and services industries that comprise the ICT sector 
broadens the analytical perspective and leads to a more comprehensive 
examination of national strengths and weaknesses. In the process, it necessitates 
that key stakeholders work together, such as the regulator, the departments of 
finance, human resources, S&T, trade etc.  It can bring together a wider audience 
of policymakers by demonstrating the interdependence of movements in a “bigger 
picture” context.3 
 
The ICT sector is an important emerging sector of contemporary India. Its 
contribution to the economy and society is quite significant.  However, scientific 
collection and compilation of ICT statistics meeting the requirements of 
development planning is yet to be developed in the country.  Against this 
background, this study documents the recent attempts made by the Ministry of 
Statistics and Programme Implementation (MoSPI) to compile data on the 
contribution of ICT sector to the GDP and employment in the Indian economy, 
following internationally accepted and harmonized definitions and concepts 
emerging form the OECD and the United Nations. The data have been compiled 
from the existing data holdings of the MOSPI.  
 
The study also discusses various aspects of the ICT sector in India such as ICT 
trade, ICT research and development (R&D), telecommunications services (given 
the important contribution of this sector to ICT in India) and the policy 
environment shaping these outcomes. The study is organised as follows: following 
this Introduction, Chapter 2 provides a metadata analysis of ICT statistics in 
India. Chapter 3 presents the results of the MoSPI ICT data on production and 
employment, collected systematically for the first time in India for this study. 
These internationally comparable data on production and employment are used to 
trace the evolution and growth of the ICT sector in India and its contribution to 

                                                                            

3 Statistical Compilation of the ICT Sector and Policy Analysis, Orbicom Project Description. 
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GDP and employment. Chapter 4 analyzes ICT R&D, followed by Chapter 5 on ICT 
trade. The Indian telecommunication industry has been a great performer and 
Chapter 6 provides a comprehensive sector performance analysis. Chapter 7 
benchmarks the Indian ICT sector and offers comparisons with China and Taiwan. 
This brief international comparison provides a perspective on the evolution and 
composition of the sector. Chapter 8 briefly discusses the policy framework in 
India that has influenced the growth of this industry and concludes with some 
observations for the future of this sector. 
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CHAPTER 2 
ICT STATISTICS IN INDIA: METADATA ANALYSIS 

 

2.1 Concordance for unification of ICT data 

n order to properly define and analyze the ICT sector in India it is 
necessary to construct concordances between different national and 

international industrial classifications. This is complicated by the revisions in these 
classifications over time.  In the Indian context, we have taken into account the 
concordance between ISIC Rev. 4 and NIC 2008.4 We also prepared concordances 
between ISIC Rev. 4-NIC 2004 and ISIC Rev.4-NIC 1998,5 in order to present 
time series data according to the ISIC Rev. 4 definition of the ICT sector.  

2.2 Definition of the ICT sector 

In the context of the present study we have taken into account the 
evolution of the ICT sector definition.  The initial OECD definition of the ICT sector 
in 1998 was based on ISIC Rev. 3, as was the modified definition of 2002 (ISIC 
Rev. 3.1). It has since been updated to ISIC Rev.4 and this is now recommended 
both by the OECD and the UN. 

The principles underlying the 1998 definition were the following: 

For manufacturing industries, the products of a candidate industry: 

!  Must be intended to fulfill the function of 
information processing and communication 
including transmission and display. 

!  Must use electronic processing to detect, 
measure and/or record physical phenomena or 
control a physical process. 

For services industries, the products of a candidate industry: 

!  Must be intended to enable the function of 
information processing and communication by 
electronic means. 

                                                                            
4 This concordance is taken from MOSPI’s publication: National Industrial Classification 2008, New Delhi, 
India. 
5 The concordance between ISIC Rev. 4 and NIC 2004 is derived from the concordance between ISIC 
Rev. 4 and ISIC Rev. 3.1 published by United Nations Statistics Division (UNSD) as NIC 2004 is based 
on ISIC Rev. 3.1. NIC 1998 is based on ISIC Rev. 3, so the concordance between ISIC Rev. 4 and NIC 
1998 is derived from concordance between ISIC Rev. 3.1 and ISIC Rev. 3 published by UNSD.  ISIC 
Rev. 4 is the basis for NIC 2008.  

I	  
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The ISIC Rev. 3 classes included in the definition were: 
ICT manufacturing industries
3000 - Office, accounting and computing machinery.
3130 - Insulated wire and cable.
3210 - Electronic valves and tubes and other electronic components.
3220 - Television and radio transmitters and apparatus for line telephony and line
           telegraphy.
3230 - Television and radio receivers, sound or video recording or reproducing
           apparatus and associated goods.
3312 - Instruments and appliances for measuring, checking, testing, navigating and 
           other purposes, except industrial process equipment.
3313 - Industrial process equipment.
ICT services industries
5150 - Wholesaling of machinery, equipment and supplies (if possible only the 
           wholesaling of ICT goods should be included).
7123 - Renting of office machinery and equipment (including computers).
6420 - Telecommunications.
72     - Computer and related activities  

The OECD ICT sector definition (2002) is based on the characteristics of ICT 
goods. There are basically two guiding principles selecting ICT goods under the 
2002 definition (Roberts, 2007):  

!  ICT goods must either be intended to fulfil the function of information 
processing and communication by electronic means, including 
transmission and display, or   

!  Use electronic processing to detect, measure and/or record physical 
phenomena or control a physical process. As for service industries, the 
products (services) of a candidate industry must be intended to enable 
the function of information processing and communication by 
electronic means.  

Major feature of these guiding principles is that they focus on functionality of 
products.  

The ISIC Rev. 3.1 classes included in the definition are:  
ICT manufacturing industries
3000 - Manufacture of office, accounting and computing machinery
3130 - Manufacture of insulated wire and cable
3210 - Manufacture of electronic valves and tubes and other electronic components
3220 - Manufacture of television and radio transmitters and apparatus for line
           telephony and line telegraphy
3230 - Manufacture of television and radio receivers, sound or video recording or
           reproducing apparatus, and associated goods
3312 - Manufacture of instruments and appliances for measuring, checking, testing,
           navigating and other purposes, except industrial process control equipment
3313 - Manufacture of industrial process control equipment
ICT services industries
5151 - Wholesale of computers, computer peripheral equipment and software
5152 - Wholesale of electronic and telecommunications parts and equipment
6420 - Telecommunications
7123 - Renting of office machinery and equipment (including computers)
72     - Computer and related activities  
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The new (2007) definition differs from that of 2002 (Roberts, 2007):  

!  “Goods that use electronic processing to detect, measure and/or 
record physical phenomena or control a physical process” are now 
excluded, thus narrowing the scope of the ICT sector – some 
categories are more ICT-specific in ISIC Rev. 4.  

!  The 2007 definition of the ICT sector is “The production (goods and 
services) of a candidate industry must primarily be intended to fulfil or 
enable the function of information processing and communication by 
electronic means, including transmission and display.” 

The ISIC Rev. 4 classes included in the definition are:   
ICT manufacturing industries
2610 - Manufacture of electronic components and boards
2620 - Manufacture of computers and peripheral equipment
2630 - Manufacture of communication equipment
2640 - Manufacture of consumer electronics
2680 - Manufacture of magnetic and optical media
ICT services industries
4651 - Wholesale of computers, computer peripheral equipment and software
4652 - Wholesale of electronic and telecommunications equipment and parts
5820 - Software publishing
61     - Telecommunications
62     - Computer programming, consultancy and related activities
631   - Data processing, hosting and related activities; Web portals
951   - Repair of computers and communication equipment  

2.3 MOSPI and UNSD concordances  

At the outset it is important to mention that deviations from ISIC 
concordance and NIC concordance are because industrial compositions differ 
across countries. In other words, country-specific concordances are generally 
customized to address country-specific characteristics of ICT industries.   

There are several types of concordances to accommodate national and 
international differences as well as revisions over time: NIC 2008-NIC2004 
(national level) and ISIC Rev. 4- ISIC Rev.3.1 (international level); NIC 2008-
ISIC Rev. 4 and NIC 2004-ISIC Rev.3.1 (which are the same until the 4-digit 
level).6 However, the concordance between NIC 2008-NIC 2004 (as given by the 
national statistical authority, MOSPI) does not match with the respective 
concordance of ISIC Rev. 4-ISIC Rev. 3.1 published by UNSD.  

Possible explanations for the deviations between these two concordances are 
presented in Table 4.  

                                                                            
6 National Industrial Classifications run beyond the 4-digit level to accommodate country specific 
characteristics, like in India’s case the NIC runs up to the 5-digit level.  ISIC classifications only extend 
to the 4-digit level.  
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Table 4 
Comparison between UNSD and MOSPI concordance for ICT industries 

ISIC 
Rev. 4 

ISIC 
Rev. 3.1 

NIC 
2008

 NIC 
2004

1 2610 3210* 2610 3210*

2429* 2429* Insignificant

2520* 2520* Insignificant

3000* 3000* Insignificant

3110* 3110*
This class deals with "Manufacture 
of electric motors, generators and 
transformers" 

3120* 3120* This class includes electrical 
devices only

3130* 3130* Insignificant

3230* 3230* Insignificant

2 2620 3000* 2620 3000*

3 2630 3220* 2630 3220*

3190* 3190* Insignificant

3230* 3230* Insignificant

4 2640 3230* 2640 3230*

3694* 3694* Insignificant

5 2680 2429* 2680 2429*

6 4651 5151 4651 5151

7 4652 5152 4652 5152

5139* 5139* This activity was classified under 
class 5139 of NIC-2004

8 5820 7221 5820 7221

7240* 7240* Insignificant

9 6110 6420* 6110 6420*

10 6120 6420* 6120 6420*

11 6130 6420* 6130 6420*

12 6190 6420* 6190 6420*

13 6201 7229* 6201 7229*

14 6202 7210 6202 7210

7229* 7229* Insignificant

7230* 7230* Insignificant

15 6209 7290* 6209 7290*

16 6311 7230 6311 7230

17 6312 7240* 6312 7240*

18 9511 7250* 9511 7250*

19 9512 3220* 9512 3220*

5260* 5260* Insignificant

Note: *= only part of the category  

Remarks
UNSD MOSPI Categories from the 

UNSD concordance, 
which do not reflect in 

the MOSPI concordance

ISIC classification for these 
activities is based on mode of 
services such as wired, wireless, 
satellite, etc., however NIC 2004 
is based on type of services like 
basic telecom services (which 
includes all modes of services), 
value added telecom services, 
etc.

ICT categories based on OECD ISIC Rev. 4 definition of ICT

Sl. 
No.

 
Source: Authors’ compilation.  
Note: Detailed concordance with activity names are given in Annex 1. 

To summarize: while developing the concordance between NIC-2008 and NIC-
2004 MOSPI has referred to the correspondence between ISIC Rev. 4 and ISIC 
Rev. 3.1 published by UNSD and considered it as the basis for its own work.  



	  

	   	  
10 

Ch
ap

te
r 2
!"
!#$

%!
&%
'%

#&
%#
$&
!#(

!#(
)#
'*
!+

,%
')

'%
'!
'(

'-
.&
#&
! !"#"$!"$%#&'%()*$&#"$(+'(,'"-.'$%"'!.%"(/'0'*(&$%1'#+#&1!$!'$+'$+2$#!

MOSPI found that some of the activity groups of ISIC Rev. 3.1, which correspond 
partially to activity groups of ISIC Rev. 4, were insignificant in the Indian context. 
Thus, those activities have been dropped from the concordance. 

As can be seen from Table 4, there are few NIC categories that are spread over 
multiple ISIC categories. While dropping insignificant activities from the 
concordance minimizes this issue, there are still a few NIC categories that 
correspond to multiple ISIC categories. For example, in ISIC Rev. 4 “wired, 
wireless and satellite telecommunication activities” are treated separately, 
whereas in NIC 2004 all these categories are clubbed into one category, i.e. 6420. 
Hence it would be difficult to allocate NIC 2004 to relevant ISIC Rev. 4 sub-
categories for the telecommunication sector. In such cases data have been 
presented in a clubbed format in this report, e.g. telecommunication data would 
be presented as 6110+6120+6130+6190 = 6420.  

In the MOSPI concordance (NIC 2008 - NIC 2004), there is a new category that 
has been added (5139), which deals with “wholesale of radio, television and other 
consumer electronics”. This is a new category because it is not reflected in the 
concordance between ISIC Rev. 4 and ISIC Rev. 3.1. As mentioned in the table 
above this is because “wholesale of radio, television and other consumer 
electronics” was categorized under 5139 in NIC 2004, whereas in ISIC Rev. 3.1 it 
was included in 5152.  

As NIC categorization runs up to the 5-digit level, it would be ideal if the 
concordances are prepared at the 5-digit level. However, preparing a concordance 
at the 5-digit level is problematic because finding relevant 5-digit level NIC 
categories in ISIC is not possible in many cases. One way of solve this problem is 
to compare product mapping at the national and international levels. 
Unfortunately, this could not be done as India does not have product mapping.  

In the Indian context some of the major issues related to industrial classifications 
are briefly presented below: 

1. Product-based link to industry:  There is no published source 
that links commodities to industries. The ASI data claim to be 
based on such a commodity-to-industry link but since there is 
no publicly available information this can not be verified. On 
examining the data for various years, there seems to be a lot 
of overlapping of codes vis-a-vis industry. Thus, this raises 
questions over the quality of the listing that links commodities 
to industries.  

2. The list of activities needs to be updated as new products are 
identified or developed.  Since there is no published 
information, the last update of such a list is not available nor is 
there any information on how frequently it is updated.  Our 
impression is that presently in India the activity list is not 
updated regularly. 
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3. Many industrial units have shifted from their traditional 
products to newer products, yet they may still have been 
classified under their old group. This is true for the SMEs, 
where this transition is quicker and only a sample survey is 
conducted based on past listing operations. 

4. The product classifications generally followed across countries 
vary.  Issues such as scientific names versus common names, 
products classified under groups that vary across countries, 
and classification based on end use rather than product 
characteristics are common and open to different 
interpretation.  Therefore it is important that such country 
specific variations are documented well, with sufficient 
explanatory notes. This would help minimize complexities that 
emerge from the concordance between national and 
international industrial classifications. 

5. Presently there are multiple commodity codes in India, e.g. 
annual survey of industries commodity classification (ASICC), 
SSI census commodity codes, standard input output norms 
(SION), etc. These codes need to be standardized into a single 
standard. Ideally, these codes should be linked to the 
international trade classification (Harmonized System).  The 
advantages of this are many. 

2.4 Current status of ICT data availability in India 

There are mainly two sources for ICT data in India: data for ICT services 
come from various rounds of the National Sample Survey Organisation (NSSO), 
and for organised ICT manufacturing from the Annual Survey of Industries (ASI). 
Wholesale data (5151 and 5152 in NIC 2004) are not available.  

As NSSO data at the 5-digit level are not reliable, the data were collected and 
analyzed at the 4-digit level. National Account Statistics (NAS) data were also 
used for the study but they follow a broad categorization of activities (at the 2-
digit level), and they can therefore be used to present only an overall picture of 
the ICT sector. For the services sector, NAS is the only major source of data 
especially when time series’ trends are concerned.   

Table 5 below summarizes the present ICT data available in India. 
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Table 5 
Summary of ICT data availability in India  

!"#$%#&$%$'( )*+,-. /.#, !"#$%#&$%$'( )*+,-. /.#,

2610
Manufacture of electronic 
components

2620
Manufacture of computer and 
peripheral equipment

2630
Manufacture of 
communication equipment

2640
Manufacture of consumer 
electronics

2680
Manufacture of magnetic and 
optical media

4651
Wholesale of computers, 
computer peripheral 
equipment and software

GDP/value 
added

NO --- --- NO --- ---

4652
Wholesale of electronic and 
telecommunication 
equipment and parts

Employment NO --- --- NO --- ---

5820 Software publishing

6110
Wired telecommunications 
activities

6120
Wireless telecommunications 
activities

6130
Satellite telecommunications 
activities

6190
Other telecommunications 
activities

6201
Computer programming 
activities

6202

Information technology 
consultancy activities and 
computer facilities 
management activities

6209
Other Information technology 
service activities

6311
Data processing, hosting and 
related activities

6312 Web portals

9511
Repair of computers and 
peripheral equipment

9512
Repair of communication 
equipment

Employment YES NSSO

 1999/00 
(55th round) 
& 2004/05 

(61st round)

YES

YES NSSO 
2001/02 (57th 

round) & 2006/07 
(63rd round)

NSSO
2001/02 (57th 

round) & 2004/05 
(61st round)

Services

GDP/value 
added YES NSSO

2006/07 
(63rd 

Round)*

NSSO
2000/01 (56th 

round) & 2005/06 
(62nd round)

Wholesale Trade

Employment YES ASI 2000/01 to 
2007/08

YES

YES NSSO 
2000/01 (56th 

round) & 2005/06 
(62nd round)

GDP/value 
added YES ASI

2000/01 to 
2007/08

Unorganized

Manufacturing

Industry Variables
Organized

 
Source: Author’s compilation. 
Note (*): NSSO 63rd round represents overall services sector and split between organized 
services and unorganized services is not available.  
 
 
The following chapter deals with the statistical compilation of the ICT sector in 
India.  
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CHAPTER 3 
MAGNITUDE, COMPOSITION AND EVOLUTION OF THE ICT SECTOR 

 
 

or several years now India’s ICT sector has been leading the country’s 
evolution from a low technology and low productivity third-world 

economy to an emerging economy.  In the process it has built prowess in a range 
of areas and industry segments where it is able to contribute to the requirements 
of the most technologically advanced countries and organizations.  Domestically, 
though, the ICT sector’s role in facilitating India’s inclusive growth objectives is 
lower than its international success would warrant. 

India has become a major player in the global ICT industry, particularly in ICT 
services. Software development and ICT services dominate the Indian ICT 
industry. This includes a number of captive operations, resulting from the 
relocation of labour and skill intensive activities from Western countries, as well 
as no less than 200 medium-sized Indian owned companies, active in the 
provision of customer care, account management, and financial processing for 
international clients (Zavatta, 2008). 

According to NASSCOM, the industry has a pyramid structure with a large number 
of players (over 3,500) at the bottom. These include small companies offering 
products and services and start-ups that are into product development. Many of 
these companies are a hot bed of innovation and potential future growth for the 
sector. The following box summarizes the nature of the various sizes of ICT firms 
in India. (The size groups also take into account BPO companies; therefore it 
gives just an indicative picture of the distribution of players in the ICT sector).   

Box 1: IT-BPO industries are dominated by large integrated players 
Category Description

Large 
sized 

•  No, of players: 7; Revenues: > USD 1 billion, account for over 47-48 % in software & services' exports
players     (FY2008)

•  Comprises Indian and MNC third party players
•  Average number of employees are in the range of 40,000 and above accounting for nearly 35% of the industry
    workforce
•  Fully integrated player offering full spectrum (IT services, BPO and engineering & R&D services) and complex
    transformational deals
•  Large scale operations and infrastructure
•  Expanding their onsite/near-shore capabilities, these players have presence in over 60 countries

Mid sized •  No, of players: 75-80; Revenues: > USD 100 million-USD1 billion, account for about 35-37% in software &
 players     services' exports (FY2008)

•  MNC third party players account for about 28-30% of the revenues with captives accounting for about 15-16%.
•  Number of employees range between 5,000 to 40,000, accounting for nearly 34% in terms of total industry
    workforce
•  Includes leading BPO companies offering complex transformational deals and niche segments such as
    engineering, R&D and software products
•  Nearshore and offshore presence in over 30-35 countries
•  Most of these have large scale operations and infrastructure

Emerging •  No, of players: ~300-350 players; Revenues: > USD 10 million-USD 100 million, account for about 7-8% in
 players     software & services' exports (FY2008)

•  Indian third party players dominate this category accounting for nearly two-thirds of this segment
•  Account for nearly 14% in terms of employees
•  Many of the players provide full spectrum of services with specialization in certain segments like engineering
    services and niche BPO
•  Enhancing focus and strategy towards sub-Fortune 500/1000 companies

Small / •  No. of players: > 3,500, Revenues; <=USD 10 million, account for about 8-10% in software & services’ exports
Start Ups     (FY2008)

•  Account for nearly 17% in terms of employees
•  Focus on specific niches in either services or verticals  

Source: The IT-BPO sector in India, Strategic Review, NASSCOM, 2009. 

F	  
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Since no systematic and scientific data, based on harmonised concepts, 
definitions and classifications, pertaining to the ICT sector have been developed in 
India, most of the available data are by-products originating in different 
government departments, business associations, research institutions and NGOs.  

The Ministry of Communication and Information Technology (MC&IT) compiles and 
publishes data under two broad headings: Electronics Hardware and Computer 
Software. The trends in production of the Indian electronics and IT/IT-enabled 
Services (ITeS) since 2003/04 are given in Table 6.  

The “ICT sector”, as captured by these data, is a fast growing sector with a 
recorded production of Rs. 1,182.9 billion during 2003/04 and estimated to reach 
Rs. 3,682.2 billion in 2008/09, tripling in size during those five years, albeit 
subject to annual growth fluctuations.   

Table 6 
Production and growth of hardware & computer software sector  

Growth

Electronic 
hardware

Computer 
software Total

(% increase over 
previous year)

2003/04 438.0 744.9 1182.9 21.9

2004/05 505.0 1019.2 1524.2 28.9

2005/06 565.6 1337.0 1903.0 24.9

2006/07 660.0 1780.0 2440.0 28.3

2007/08 844.1 2114.1 2958.2 21.2

2008/09 946.9 2735.3 3682.2 24.5

Year

Production (Rs. Billion)

 
Source: Department of IT, Ministry of Communication and IT 

Production of Electronics Hardware increased from Rs.438 billion in 2003/04 to an 
estimated Rs.946.9 billion in 2008/09, with a compound annual growth rate 
(CAGR) of 16.6%. However, the annual growth rate in the production of 
electronics hardware was only 12.1% between 2007/08 and 2008/09. According 
to the Ministry of IT, the hardware production in India constituted around 1.5% of 
the global production of electronics during 2008/09.  

Table 7 
Growth of exports in IT-ITES/BPO sector 

 

The Computer Software industry 
was worth Rs. 744.9 billion in 
2003/04 and was estimated to 
achieve a production of Rs. 
2,735.3 billion during 2008/09. 
 
Software exports have become an 
important part of India’s exports, 
rising from US$ 17.7 billion in 
2004/05 to an estimated figure of 

US$ 46.3 billion in 2008/09 (Table 7). This success in software has been built on 
the foundations of public investments in human capital, outward orientation in 
policies, and a highly competitive private sector industry.  

1 2004/05 17.7 37.2

2 2005/06 23.6 33.3

3 2006/07 31.1 31.8

4 2007/08 40.4 29.9

5 2008/09 46.3 14.6

Sl. 
No.

Year Exports       
(US$ billion)

Growth 
(%)

 
 
 
 
 

 
 
 
 
 
 
Source: The Ministry of Communication and Information Technology 
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So far several statistics have been produced, as above, but such statistics are not 
necessarily in alignment with any international classification system. For instance, 
while production data are available, there is no value added (GDP) data yet 
officially available. Most of the studies on Indian IT industry rely on NASSCOM 
data, which does not reveal firm-level information. Moreover, NASSCOM data are 
not official data and do not follow any classification system. For instance, while 
reporting IT data they club IT with the “BPO industry”. However, these data do 
not represent the ICT sector in the sense defined internationally.  

Given the limitation of the existing data sources on India’s ICT sector, and in 
collaboration with MoSPI, we attempt to formally compile and present systematic 
and internationally comparable data on the ICT sector from the extant official 
data.7 

There is a great need to understand the nature of the Indian ICT industries, ICT 
use and impacts. Modifications in the extant system of statistical collection can 
address these concern and help industries and regions, as well as within the 
country and across the globe. This study is an attempt to address some of these 
lacunae. 

What follows examines the overall ICT sector in India in terms of gross value 
added (GVA) and employment. Trends will be presented both for the sector as an 
aggregate and its constituent industries.  

3.1 ICT sector overview8 

Production 

In absolute terms, the ICT sector’s gross value added (GVA) grew from 
Rs. 656.5 billion (US$ 14.4 billion) in 2000/01 to Rs. 2.5 trillion (US $62.9 billion) 
in 2007/08 (Figure 1), with a compound annual growth rate (CAGR) of 18.4%. 
Thus, the contribution of the ICT sector to gross domestic product (GDP) at factor 
cost has increased from 3.4% in 2000/01 to 5.9% in 2007/08 (Figure 2).  Annual 
growth rates have been consistently well over 20%, except for 2002/03 when 
growth was rather low at 11.3%. 

                                                                            
7 The result of this collaboration has been published as an output for this project by MoSPI (2010) and 
is available at http://mospi.nic.in/Mospi_New/site/LatestNews.aspx 
http://mospi.nic.in/Mospi_New/upload/val_add_ICT_sec_11may10.pdf.  
8 Exchange rates used throughout the chapter are given in the table below:  

Year Exch. Year Exch. Year Exch. Year Exch.

1999-00 43.3 2002-03 48.4 2005-06 44.3 2008-09 45.9

2000-01 45.7 2003-04 46.0 2006-07 45.3

2001-02 47.7 2004-05 44.9 2007-08 40.2

Source: Handbook of Statistics on Indian Economy, 2009, Reserve Bank of India.

Exchange Rates: Rupees/US$
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Figure 1 
Total ICT sector value added9  
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Source: Annual Survey of Industries (ASI) and National Accounts Statistics (NAS), MOSPI, 
Government of India  
 
Figure 2  
Share of ICT value added in GDP at factor cost in India 
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Source: Annual Survey of Industries (ASI) and National Accounts Statistics (NAS), MOSPI, 
Government of India  

ICT sector value added as a percentage of private sector GDP has increased 
steadily from 4.5% in 2000/01 to 7.4% in 2007/08 (Figure 3). In India, aside 
from a few loss-making public sector units (PSUs), the ICT sector mostly consists 
of private sector companies. 

                                                                            
9 We should note that the ICT sector GVA presented here is according to NIC classification. On the one 
hand ASI data on ICT manufacturing are strictly according to the NIC classification, on the other hand 
NAS data on ICT services are a proxy for two broad categories, 64 - telecommunication 
(communication) and 72 - computer related activities.  This is further explained in section 3.2. 
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Figure 3 
Share of ICT sector value added in private sector GDP 
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  Share of ICT sector value added in private sector GDP 

 
Source: Annual Survey of Industries (ASI) and National Accounts Statistics (NAS), MOSPI, 
Government of India  

India’s ICT sector is dominated by services10 whose share has been steadily 
growing from 2000/01 to reach 94.2% of the total by 2007/08. On the contrary, 
ICT manufacturing has been going through opposite trends with its share in the 
total ICT sector falling from 10.5% to 5.8% during the same period (Figure 4).  

Figure 4 
Share of ICT services and manufacturing in total ICT sector GVA (%) 

89.4 90.6 89.4 90.8 92.8 92.1 94.1 94.2 

10.6 9.4 10.6 9.2 7.2 7.9 5.9 5.8 

2000/01 2001/02 2002/03 2003/04 2004/05 2005/06 2006/07 2007/08 

   ICT services sector GVA    ICT org. mfg. GVA 
 

Source: Annual Survey of Industries (ASI) and National Accounts Statistics (NAS), MOSPI, 
Government of India  

                                                                            
10 It will become clearer in later sections of this chapter that although India’s ICT sector comprises of 
mostly services, data availability on ICT services industries is poor. This makes the task of analyzing the 
ICT sector, as a whole, extremely difficult.   
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Employment and Productivity 

As for total employment in the ICT sector we only have two data points: 
the NSSO 55th round (1999/00) and the NSSO 61st round (2004/05). According to 
these sources, total ICT employment increased from 1.5 million in 1999/00 to 2.5 
million by 2004/05, with a CAGR of 8.8%.  

Figure 5 
ICT sector employment 
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Source: NSSO 55th and 61st employment rounds, National Accounts Statistics (NAS), MOSPI, 
Government of India.  

It is important to note that the NSSO ICT manufacturing employment data 
presented in Figure 5 differ from ASI employment data presented later in this 
chapter. (Please see Annex III for details on NSSO and ASI, which help in 
understanding the difference between the two data sources).  

Labour productivity in the total ICT sector has also seen a growth of 7.3% 
between 1999/00 and 2004/05. It increased from Rs 0.36 million/worker (US$ 
8,308) per year in 1999/00 to Rs. 0.55 million/worker in 2004/05 (US$ 12,241).   

While productivity in the ICT services segment has increased from Rs. 0.50 
million/worker (US$ 11,539) in 1999/00 to Rs. 0.72 million/worker (US$ 16,024) 
in 2004/05, productivity in the ICT manufacturing segment has remained the 
same during the period (Figure 6).  
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Figure 6 
Labour productivity in the ICT sector in India  
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Source: NSSO 55th and 61st rounds, MOSPI, Government of India.  
 

3.2 Industry analysis of the ICT sector 

ICT manufacturing industries 

The total manufacturing sector comprises the registered (“organized”) and 
unregistered (“unorganized”) units. While the former are covered under the 
Annual Survey of Industries (ASI), the latter are covered periodically through the 
enterprise surveys conducted by the NSSO.  It is observed from the data 
generated through the latter that the contribution to Gross Value Added (GVA) 
and employment of the unorganised manufacturing ICT enterprises is negligible. 
This section is, therefore, devoted to the analysis of trends in GVA and 
employment in the organised ICT manufacturing sector.  

During 2007/08, organised ICT manufacturing industries contributed about 4% of 
the total manufacturing sector both in terms of GVA and employment. The ICT 
organised manufacturing GVA (at current prices) increased from Rs. 69.4 billion in 
2000/01 (US$ 1.5 billion) to Rs.147.8 billion (US $3.7 billion) by 2007/08 (Figure 
7), with a CAGR of 13.4%. 
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Figure 7 
GVA for organized ICT manufacturing sector  

69 
75 

94 
101 

96 

133 
122 

148 

0 

20 

40 

60 

80 

100 

120 

140 

160 

2000/01 2001/02 2002/03 2003/04 2004/05 2005/06 2006/07 2007/08 

R
s.

 b
ill

io
n 

	  
Source: Annual Survey of Industries (ASI), India, 2000/01 to 2007/08.  

The share of the ICT manufacturing sector in the total manufacturing sector has 
fluctuated a little over the years but it has been reduced from 2.3% in 2000/01 to 
2.1% in 2007/08 (Figure 8).  

Figure 8 
ICT manufacturing as percentage of total manufacturing GDP  
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Source: Annual Survey of Industries (ASI) and National Accounts Statistics (NAS).  

Employment and productivity in ICT manufacturing  

Compared to growth in GVA employment in ICT manufacturing in India 
has grown slower, with a CAGR of less than 1% between 2000/01 and 2007/08. 
In 2000/01, the number of persons employed was 294,000, which increased to 
318,000 by 2007/08. The sector actually experienced employment declines during 
three years: 2001/02, 2003/04 and 2006/07 (Figure 9). 
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Figure 9 
Number of persons engaged in the ICT manufacturing sector in India 
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Source: Annual Survey of Industries (ASI), India, 2000/01 to 2007/08.  

The composition of employment in the ICT manufacturing sector has been 
changing since 2000/01. Directly employed people accounted for 63.8% of total 
sector employment in 2000/01, which was reduced to 55.5% by 2007/08. This 
means that the share of workers employed through contractors and others 
increased over the same time period - even though they still accounted for less 
than half of the total labour force (Figure 10).  

Figure 10 
ICT manufacturing sector employment composition  
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Source: Annual Survey of Industries (ASI), India, 2000/01 to 2007/08. 
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The total number of workers, men and women, in the organised ICT 
manufacturing sector is depicted in Figure 11. Women’s participation (directly 
employed) was reduced from 44% of the total in 2000/01 to 41% by 2007/08.  

Figure 11 
Number of persons directly employed in the ICT organized manufacturing sector,  
by gender (%) 
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Source: Annual Survey of Industries (ASI), India, 2000/01 to 2007/08. 

The GVA (at current prices) per worker was Rs. 0.24 million/worker (US$ 5,253) 
in 2000/01, which increased to Rs. 0.46 million/worker (US$ 11,431) by 2007/08 
(Figure 12).   

Figure 12 
Labour productivity in the organized ICT manufacturing sector  
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Source: Annual Survey of Industries, India, 2000/01 to 2007/08. 

Within manufacturing, ‘Manufacture of magnetic and optical media’ (2680 of NIC 
2008) had the largest share (about 30%) in the total ICT organised 
manufacturing GVA in 2007/08. ‘Manufacture of communication equipments’ 
(2630 of NIC 2008) had the lowest share (less than 10%) in 2000/01 but it 
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increased consistently over time to reach 19.5% by 2007/08. This steady increase 
in the manufacturing of communication equipments can be attributed to the high 
growth in the telecommunication industry in India (please refer to Chapter 6 for 
more on telecom growth in India). Table 8 summarizes the distribution and 
evolution of ICT manufacturing GVA by industry. 

Table 8 
Shares of GVA in organized ICT manufacturing industries (%) 

NIC 
Code 
2008 

Description !"""#"$ !""$#"! !""!#"% !""%#"& !""&#"' !""'#"( !""(#") !"")#"*

2610
Manufacture of electronic 
components 22.7 23.7 20.5 19.6 19.8 18.5 21.2 18.2

2620
Manufacture of computers & 
peripheral equipments 13.5 14.8 15.1 19.1 15.6 21.7 18.2 14.8

2630
Manufacture of 
communication equipments 9.8 11.1 9.5 7.8 11.2 11.0 14.2 19.4

2640
Manufacture of consumer 
electronics 22.8 17.5 23.0 20.5 19.9 16.3 13.2 17.9

2680
Manufacture of magnetic & 
optical media 31.2 32.9 31.9 32.9 33.4 32.6 33.3 29.7

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0Total  
Source: Annual Survey of Industries (ASI), India, 2000/01 to 2007/08. 
 

As for employment (number of persons engaged in ICT manufacturing sector), 
‘Manufacture of magnetic and optical media’ (2680 of NIC 2008) had the largest 
share with 55.4% in 2000/01, which declined to about 48% by 2007/08 but still 
remaining the largest contributor in total ICT organised manufacturing 
employment. The lowest share (ranging from 6% to 9% between 2000/01 and 
2007/08) was in ‘Manufacture of computers and peripheral equipments’ (2620 of 
NIC 2008).  

Another industry that showed reduction in its share in total ICT sector was 
‘manufacturing of consumer electronics’ (2640 of NIC 2008), with a share of 8.4% 
in 2007/08 from 11.2% in 2000/01.  The distribution and evolution of 
employment by the ICT manufacturing industry is summarized in Table 9. 

Table 9 
Estimated employment shares in organized ICT manufacturing industries (%) 

NIC 
Code 
2008 

Description !"""#"$ !""$#"! !""!#"% !""%#"& !""&#"' !""'#"( !""(#") !"")#"*

2610
Manufacture of electronic 
components 16.7 18.2 17.8 17.6 17.4 20.5 19.1 22.0

2620
Manufacture of computers & 
peripheral equipments 6.6 7.3 6.3 8.0 9.2 7.5 9.4 9.0

2630
Manufacture of 
communication equipments 10.2 10.1 9.2 9.1 8.2 9.6 8.8 12.6

2640
Manufacture of consumer 
electronics 11.2 9.3 10.3 10.8 10.5 10.0 9.7 8.4

2680
Manufacture of magnetic & 
optical media 55.4 55.0 56.5 54.6 54.7 52.3 53.0 48.0

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0Total  
Source: Annual Survey of Industries (ASI), India, 2000/01 to 2007/08.
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Gender distribution in ICT manufacturing industries  

It is generally considered that most of the technology-oriented industries 
are not gender-neutral, with absorption of men being often higher than that of 
women. Looking at individual industries within the organized ICT manufacturing 
sector, the share of women workers is indeed lower in all industries, with the 
exception of ‘Manufacture of magnetic and optical media’ where the share of 
women exceeds that of men (oscillating from 54% in 2000/01 to 51% in 2006/07 
and back to 54% again in 2007/08).  In all other industries the share of women in 
the workforce ranged between 12%-29% in 2007/08 (Table 10). 

Table 10 
Shares of direct employment in organized ICT manufacturing industries, by gender (%) 

M F M F M F M F M F M F M F M F

Manufacture of electronic 
components

73 27 71 29 75 25 71 29 70 30 73 27 71 29 71 29

Manufacture of computers 
and peripheral equipments

74 26 81 19 83 17 79 21 82 18 83 17 78 22 80 20

Manufacture of 
communication equipment

80 20 82 18 82 18 83 17 78 22 82 18 80 20 81 19

Manufacture of consumer 
electronics 

62 38 66 34 70 30 71 29 77 23 81 19 84 16 88 12

Manufacture of Magnetic and 
optical media

46 54 47 53 47 53 49 51 47 53 51 49 49 51 46 54

Total 56 44 57 43 58 42 58 42 58 42 62 38 59 41 59 41

!""#$"%
Description

!"""$"& !""%$"'!""&$"! !""!$"( !""($") !"")$"* !""*$"#

 
Source: Annual Survey of Industries, Central Statistical Organisation, India, 2000/01 to 2007/08. 

ICT services sector 

As mentioned before, even though the services sub-sector accounts for 
most of the ICT sector in India, data availability is limited.   

There are some caveats to be added here on the data presented below.  First, the 
data presented in the production section on ICT services is from the National 
Account Statistics (NAS) and the “communications” sector there is overestimated 
as it includes postal and courier services. However, the general trend towards a 
greater proportion of computer and computer related activities in the ICT sector 
could be seen in both data sources (the other source being NSSO 63rd round, 
which is presented at the end of this section).  

Secondly, the data in the NSSO 63rd round on services did not have government 
enterprises in its ambit, so while this may not have affected the data on computer 
and computer related activities, the data on telecommunications may be 
understated as the government telephone companies have not been covered.  

Last, given that the contribution of the ICT services sub-sector is so significant to 
the ICT sector as a whole, and that the existing data are so scarce, attempts 
should be made in the future to rectify this by officially collecting data that would 
close these data gaps.  
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Production 
The ICT services sub-sector has been the key driver of growth in the 

Indian ICT sector.  In the period 2000/01-2007/08, its annual growth rate has 
been hovering between 23% and 26%, except in 2002/03 when it was 10%. In 
absolute terms, its GVA increased from Rs. 587 billion in 2000/01 (US$ 13 billion) 
to Rs. 2.4 trillion (US$ 59 billion) in 2007/08 (Figure 13). As mentioned in section 
2.1, the contribution of the ICT services sub-sector to the GVA of the total ICT 
sector exceeded 94% in 2007/08.  Therefore, its growth basically determines the 
growth of the whole ICT sector.  

Figure 13 
ICT services sector GVA 
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Source: National Accounts Statistics (NAS)  

The contribution of the ICT services sub-sector to the GDP of total services sector 
grew from 6% in 2000/01 to 10.5% by 2007-08. The increases have been steady, 
with the exception of a marginal decline in 2002/03 (Figure 14).  

Figure 14 
ICT services as percentage of total services GDP 
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Source: National Accounts Statistics (NAS)  
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Within the ICT services sub-sector, the share of telecommunications 
(communication) has declined. In 2000/01 its share in total ICT services was 
54.1% but it had declined to about 39% by 2007/08. On the other hand, the 
share of computer related services increased from 45.9% in 2000/01 to 61% in 
2007/08 (Figure 15).  

In absolute terms, the GVA of telecommunications grew from Rs. 317.8 billion 
(US$ 7 billion) in 2000/01 to Rs. 930.7 billion (US$ 23.1 billion) in 2007/08, with 
a CAGR of 14.4%.  The GVA of computer related services increased from Rs. 
269.3 billion (US$ 5.9 billion) to Rs. 1.5 trillion (US$ 36.1 billion) during the same 
period, with a CAGR of 23.4%.   

Figure 15 
Decomposition of the ICT services sector 
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Source: National Accounts Statistics (NAS)  

Employment and productivity 

In absolute terms, employment in the ICT services increased from 
900,000 in 1999/00 to 1.7 million in 2004/05, with a CAGR of 11.3% (please 
refer to Figure 5 in sub-section 3.1 of this chapter).  

Telecommunications’ employment grew from 620,000 in 1999/00 to over 1 million 
in 2004/05, with a CAGR of 8.7%. However, the share of telecommunications in 
the employment of the total services sector was reduced from 69% in 1999/00 to 
59% in 2004/05.  In computer related services, employment rose from 280,000 
in 1999/00 to 700,000 in 2004/05, with a CAGR of 16.3%, while the industry’s 
share in the employment of the total services sector increased from 31% to 41% 
during the same period (Figure 16).   
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Figure 16 
Employment in the ICT services sector by industry  
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Source: NSSO 55th round, 1990/00 and 61st round, 2004/05. 
 
Productivity11 (output per worker) in the ICT services sub-sector increased from 
Rs. 0.50 million/worker in 1999/00 to Rs. 0.72 million/worker in 2004/05, with a 
CAGR of 6.2% (please refer to Figure 6 in sub-section 3.1 of this chapter).  

On an industry basis, productivity in telecommunications increased marginally 
from Rs. 0.46 million/worker (US$ 10,616) in 1999/00 to Rs. 0.52 million/worker 
(US$ 11,573) in 2004/05, with a CAGR of 2.3%, whereas it increased more in 
computer related services, from Rs. 0.61 million/worker (US$ 14,077) in 1999/00 
to Rs. 1.01 million/worker (US$ 22,479) in 2004/05, with a CAGR of 8.9% (Figure 
17).  

Figure 17 
Productivity in the ICT services sector by industry  
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Source: NSSO 55th round, 1990/00 and 61st round, 2004/05. 

                                                                            
11 Productivity is calculated using NAS value added and employment data from NSSO (55th and 61st 

rounds).  



	  

	   	  
28 

Ch
ap

te
r 3
!"
!#

$%
&
'(
)
*+

,!-
.
#
/.

0'
('
.
&
!1
!+
2.

3)
('
.
&
!.
4!
(5

+!
'-
(!
0+
-(

.
6!

!"#"$!"$%#&'%()*$&#"$(+'(,'"-.'$%"'!.%"(/'0'*(&$%1'#+#&1!$!'$+'$+2$#!

ICT services from NSSO 63rd round (2006/07) 

According to the 63rd round of NSSO (2006/07) ‘Telecommunications’ 
contributed the largest share (80%) in terms of workforce, while its contribution 
to GVA was only 15%. On the contrary, ‘Computer programming activities’ 
contributed about 80% in terms of GVA, whereas the industry’s share in the total 
ICT services workforce was only about 16%.  

The share of the different industries within the ICT sector is depicted in Figures 18 
and 19. 

Figure 18 
Distribution of GVA of ICT service industries, 2006/07   

16% 
3% 

80% 

1% 

 Telecommunications  Software publishing  

 Computer programming activities  Others 

 
Source: National Sample Survey Organisation (NSSO), India, 63rd round (2006/07).  

Figure 19 
Distribution of workforce of ICT service industries, 2006/07 
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 Telecommunications  Software publishing  

 Computer programming activities  Others 

 
Source: National Sample Survey Organisation (NSSO), India, 63rd round (2006/07).  
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CHAPTER 4 
R & D IN THE INDIAN ICT SECTOR 

 

lthough India’s success in ICTs has been phenomenal and its software 
development is widely attributed to its human capital, it is not clear 

whether the growth has led to industry-wide innovation. Parthasarathi and Joseph 
(2002) argue that the innovative behaviour of firms under export orientation has 
been one wherein firms have depended heavily on collaboration with their foreign 
counterparts. Foreign firms, which possess the property rights for new 
technologies, usually assign specific tasks to Indian firms that do not require any 
serious research and development (R&D) efforts. Thus, R&D intensity in the 
industry has been negligible and has not recorded any marked increase.  

Much of India’s ICT industry appears to have followed the path of export services 
rather than develop its own brand products. In fact, from the R&D point of view, 
the nature of the industry was found to be “applied”, “service-oriented”, or 
“incremental” in its innovation (Tschang et al., 2003).  

Until the early 1990s private sector involvement in ICT R&D was limited largely 
due to the typical nature of a state-controlled India economy. Only state-run 
research institutes, without pressure, were encouraged to compete with 
international standards. However, things began to change after the onset of 
economic liberalization in 1991-1992.  Increased competition from MNCs forced 
state-run R&D institutes to generate their share of revenue through 
commercialization and showcase their capabilities through patents (Pattnaik, 2005 
and Suman, 2006).  

The Indian ICT innovation system appears to be impressive with a broad-based 
network of government-supported research and development laboratories with 
multi-disciplinary expertise, a large education capacity with world-class 
engineering/teaching institutes, a dynamic private sector with a significant 
number of MNCs and R&D units, efforts to nurture technology entrepreneurship 
by the government, and increasing foreign investment in R&D.  

However, there are problems with the extant system. Within these apparent 
strengths are embedded a number of limitations, such as lack of dynamism in the 
government R&D system, poor research output from the higher education system, 
the absence of a vibrant high-technology sector, limited scope and impact of 
government support programmes for R&D, a science-technology divide, and 
inadequate spillovers of foreign direct investment in R&D (Krishnan, 2007).  

According to The Working Group on Information Technology sector under the 
Eleventh Five Year Plan, India’s ICT R&D expenditure as a percentage of GDP 
remains one of the lowest in the world at 0.8%. The working group has suggested 
that this is progressively increased to, say, 1.6% by the end of the Eleventh Plan 
period, i.e. 2012, and to 2.4% by the end of the Twelfth Plan period, i.e. 2017, in 
line with India’s aspirations to emerge as a Knowledge Economy with 
strengthened international competitiveness. 

A	  
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The Indian industry has been heavily dependent on imported technology and on 
technical collaboration agreements. India needs to transform gradually from the 
‘back-office of the world’ to the ‘front-office of the world’ through innovation. 
NASSCOM, with the help of various state governments, is actively encouraging 
linkages between technology industries, academia, and research institutions in 
promoting research and innovation. Lack of knowledge about patent regimes, 
inability to take risks and lack of detailed domain knowledge has hindered 
software firms in promoting innovation. Strengthening patent rules, simplifying 
procedures and reducing the cost of patenting would help the innovation 
environment (OECD, 2010).  

4.1 R&D delivery structure and evolution 

The sources for R&D funding and delivery in the ICT sector in India are:12 

 

What follows is a chronological look at the evolution of the innovation system in 
India: 

                                                                            
12 The Working Group on the Information Technology sector under the Eleventh Five Year Plan, 2008-
2012. p.122. 

1. R&D undertaken by academia and R&D labs through extra-
mural funding and funding by DIT, DST, MHRD and industry. 

2. First party labs which undertake R&D largely for their own 
missions or to fulfill in-house needs as in the case of Space, 
Atomic Energy, DRDO and user agencies/sectors. 

3. R&D undertaken by third party R&D labs, as in the case of C-
DAC, SAMEER, C-DOT, CSIR Labs, etc. who get funding from 
respective ministries and various sources. 

4. R&D work undertaken by the Indian public sector as in the 
case of BEL, ECIL and ITI. 

5. R&D undertaken by large private sector firms and SMEs (for 
domestic markets and exports), including export of R&D 
services. 

6. R&D undertaken by global MNCs and other foreign companies. 
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Table 11 
Evolution of the innovation system in India 
Year Policy Initiative

1958
Scientific policy resolution – to foster, promote and sustain, by all appropriate means, the 
cultivation of science and scientific research in all it’s aspects-pure, applied and educational. 

1970 Indian Patents Act – no product patents for food, pharmaceuticals, and chemical sectors. 
Technology Policy statement of 1983 – to develop indigenous technology and ensuring efficient 
absorption and adaptation of imported technology appropriate to national priorities and 
availability of resources. 
Establishment of Technology Information Forecasting and Assessment Council (TIFAC) – to 
forecast technology and conduct techno market surveys which are used for policy making. 

1985 R&D Cess Act – to collect levy on technology imports. 
1988 Venture capital guidelines announced.

1991
The new Industrial Policy (NIP), July 1991, emphasizes on “Self Reliance and development of 
domestic technology through investment in R&D.”

1995
Technology Development Board Act - to promote development and commercialization of 
indigenous technology and adaptation of imported technology for wider application.
CSIR 2001: vision and strategy – Objectives: to make Council of Scientific and Industrial 
Research (CSIR) a model organisation for scientific industrial research and a path-setter in the 
shifting paradigm of self-financing R&D; a global R&D platform providing competitive R&D and 
high quality science based technical services world over; and a vital source of S&T for national 
societal missions which combine technology with a human face.

Securities and Exchange Board of India Act. - to provide for the establishment of a Board to 
protect the interests of investors in securities and to promote the development of, and to 
regulate, the securities market and for matters connected therewith or incidental thereto.
Venture Capital Funds Regulations, 1996 - for regulating and promoting the activities of 
domestic venture capital funds.

1997 Ninth 5-year plan on Science &Technology was introduced. 

1999 Indian Patents Act 1970 amended as per the needs of TRIPS, Uruguay round which permitted 
patents in the pharmaceuticals, food and chemical sectors. 

2000 New millennium Indian technology leadership announced.

2003

The science and technology policy of 2003 - emphasis and commitment on R&D by the 
government. It seeks to achieve synergy between industry and scientific research and 
envisions the creation of “Technology Transfer Organizations” as associate organizations of 
universities and national laboratories to facilitate the transfer of technologies generated. To 
promote international science and technology cooperation towards achieving the goals of 
national development and security, and to establish an IPR regime which maximizes the 
incentives for the generation and protection of intellectual property by all types of inventors.

1983

1996

 
Source: Ilavarasan, P., and Malik, P. (2010) 

4.2 Internationalization of R&D 

Internationalization of R&D has resulted in multinational companies 
becoming eager to build on India’s initial advantage in software development and 
engage in both technology deepening and technology widening activities. 
Development centres of MNCs in India make significant contributions to the vision 
and strategy of their parent corporations by world-class delivery, processes, and 
high-quality engineering and services talent. The increased number of 
international companies and continuous growth of engineering human resources 
are clear indications of the country's high-quality skill capabilities. Microsoft, IBM, 
Oracle, AMD, NetApp, Adobe, Intel, EMC, and Quantum have R&D centres in India 
and a significant portion of their product development is carried out from here 
(Table 12).13 

                                                                            
13 http://euroindiaresearch.org/newsletter/NL_Europe6.htm (accessed on July 12, 2010) 
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Table 12 
Major multinational companies engaged in R&D in India 

 Sun Microsystems  Generic Electric  IBM
 Microsoft  Unisys  Analog Devices
 Silicon Graphics  LG  Hewlett Packard
 Cisco  Alcatel  Intel
 Oracle  Sony  Texas Instruments
 Lucent  Agilent  Nortel
 Motorola  Selectica  SAP
 SDRC  Amber Networks  NetApp
 Metrowerks  Sharp Corp.  Sitara Networks
 ConvergeLabs  Peak XV Networks  Netplane Systems
 AMD  Adobe -

MNCs 

 

A growing number of MNCs and engineering human resources will only help India 
develop its R&D capabilities. Availability of a skilled talent pool and a cost 
advantage compared to other countries will be key growth drivers for the 
industry. Table 13 gives details on the talent pool availability in India.  

Table 13 
Talent pool in India  

!"#$ %&''(")( *)+(,)( -#.("$ /,01 2%! !"#$ %&''(")( *)+(,)( -#.("$

Stock as of 2001 1,024,380 1,531,720 8,768,000 4,853,000 4,025,000 n.a. n.a. n.a. 3,917,278 902,504 805,041 n.a.

Annual out-turn, 
2003/04, 
estimates

127,700 112,300 972,720 373,192 327,775 250,900 12,370 20,972 306,419 94,426 74,295 32,176

Annual out-turn, 
2007/08, 
estimates

258,800 133,600 1,299,200 498,400 437,800 335,100 14,800 47,000 132,000 40,700 32,000 13,900

Annual out-turn, 
2008/09, 
estimates

312,200 139,500 1,396,600 535,800 470,600 360,200 15,700 46,700 106,900 33,000 25,900 11,200

3+,4,5'6("$7
Graduates Post-graduates/,0+,(("+,04

8+9:&';
/,0+,(("+,04
8(0"((

 
Source: The IT-BPO Sector in India: Strategic review, NASSCOM 2009. 
Note: n.a.: Not available 

4.3 IT clusters 

One of the main factors responsible for the rise of the ICT industry in India 
has been the development of IT clusters. These are located in Bangalore, 
Hyderabad, Chennai, Pune, Mumbai and the National Capital Region (New Delhi, 
Gurgaon, and Noida). A brief on innovation clusters in India is presented in Table 
14.  

 
Some of the broad factors that have been driving the success of IT clusters in 
India include:14 1) well-educated human resources; 2) use of the English 
language in higher education; 3) favourable government policies towards the IT 
sector; 4) tough competition among small and medium sized-companies; 5) large 
potential GDP growth and increasing demand in the domestic market.  
                                                                            
14 IT in India - Tech Cluster Analysis, http://www1.american.edu/academic.depts/ksb/citge/India%202.htm, 
accessed on May 2, 2010.  
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Table 14 
Innovation clusters in India 

R&D/INNOVATION 
CLUSTERS MAJOR MNCs EDUCATIONAL/RESEARCH 

INSTITUTE
OTHER LOCATION 

BENEFITS

Bangalore Texas Instruments, 
Oracle, Sun, 
Microsystems, IBM, 
SAP labs India, Philips 
Innovation Campus, 
HP Labs, Cisco, Intel, 
GE, GM, Motorola, etc. 

IISc, Indian Space Research Organisation, 
National Aerospace Laboratories, CSIR 
Centre for Mathematical Modelling and 
computer Simulation, National Centre for 
Biological Sciences, Jawaharlal Nehru 
Centre for Advance Scientific Research, 
Bangalore Institute of Technology, B.M.S. 
College of Engineering, Ramaiah Institute 
of Technology, C-MMACS, etc.

! Government institutes 
nurturing industry 
academia partnerships

! Larger number of 
existing R&D companies 
resulting in better 
networking.

National Capital Region 
(NCR)

Adobe, AVL, Ericsson, 
ST Microelectronics, 
Honda, Eli Lilly, IBM, 
etc.

IIT Delhi, Delhi College of Engineering, All 
India Institute of Medical Sciences, Indian 
Agricultural Research Institute, National 
Physics Laboratory, National Institute of 
Science, Technology and Development 
Studies, Delhi University, etc. 

! Proximity to the 
central government

! Availability of finance 
and venture capital
! Better infrastructure 
with facilities such as 
Delhi Metro and good 
road conditions.

Pune Microsoft, Oracle, 
Siemens, Tata Motors, 
Whirlpool, etc.

National Chemical Laboratory, National 
Centre for Cell Science, Agharkar research 
Institute, International Institute of 
Information Technology, College of 
Engineering, Vishwaakama Institute of 
technology, Maharashtra Institute of 
Technology, etc. 

! Proximity to India’s 
commercial capital i.e. 
Mumbai.

! State government 
support by providing 
entry tax exemption on 
all goods purchased by 
IT companies and 
launch of an incubator 
programme supporting 
start-ups.

Hyderabad Microsoft, Nokia, 
Motor Graphics, 
Motorola, DuPont, 
AMD, etc.

Centre for Cellular and Molecular Biology, 
National Academy of Agricultural Research 
Management, National Institute of 
Chemical Technology, Birla Institute of 
Technology and Science, etc. 

! Large Number of 
existing IT and Biotech 
companies.

! Biotech hub of India 
also known as the 
Genome Valley.

Mumbai Bayer AG, Clariant, 
Reliance, Johnson & 
Johnson, Pfizer, etc. 

IIT Bombay, Indira Gandhi Institute of 
Development Research, National Centre 
for Software Technology, Central Institute 
for Fisheries Education, Tata Institute of 
Fundamental Research, VJTI, University 
Institute of Chemical Technology, etc. 

! Availability of venture 
capital

! Better connectivity 
through various means 
of transport such as 
railways, roads, water 
and air transport.  

Source: Evaluserve, 2007  
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4.4 ICT R&D centres, expenditure/investment and patents 

Measuring the R&D activities of the Indian ICT sector is difficult for two 
major reasons. One, there is lack of availability of data related to the acquisition 
of R&D and other external knowledge by the sector. Second, activities like 
intramural research and experimental development (internal R&D), training; 
market introduction of innovations and design, and other preparations for 
production/deliveries are mostly internal operations of the firms and are not listed 
as separate parameters in any statistical framework, thus preventing any kind of 
quantitative analysis. Hence, analysis is qualitative based on literature review of 
both academic studies and trade press materials. 

In India, the contribution of the private sector to R&D has progressively been 
increasing. However, government R&D spending has been comparatively meager. 
Table 15 provides details on government and private sector R&D spending by 
industry. 

Table 15 
Industrial R&D expenditure by industry groups, 2005/06 

!"#$% &%'()#**#+" ,(+-(
$+$.* !"#$% &%'()#**#+" ,(+-(

$+$.* !"#$% &%'()#**#+" ,(+-(
$+$.*

1 Drugs & Pharmaceuticals 5 20.2 0.2 156 28268.6 45.1 161 28288.9 37.4

2 Transportation 4 689.5 5.3 60 10472.0 16.7 64 11161.5 14.7

3 Defence Industries 9 5060.1 38.8 7 156.7 0.3 16 5216.8 6.9

4 Electricals & Electronics 12 543.8 4.2 132 3754.0 6.0 144 4297.8 5.7

5 Chemicals (other than 
fertilizers)

15 282.1 2.2 161 3008.7 4.8 176 3290.7 4.4

6 Fuels 14 3161.0 24.2 9 108.5 0.2 23 3269.5 4.3

7 Information Technology 1 118.1 0.9 20 3066.3 4.9 21 3184.4 4.2

8 Bio-Technology 1 12.0 0.1 70 2777.4 4.4 71 2789.4 3.7

9 Metallurgical Industries 11 890.2 6.8 50 1428.7 2.3 61 2318.9 3.1

10 Industrial Machinery 2 998.8 7.7 29 397.0 0.6 31 1395.8 1.8

11 Telecommunications 2 396.3 3.0 30 986.7 1.6 32 1383.0 1.8

12 Soaps, Cosmetics and 
Toilet Preparations

1 1.4 0.0 10 1372.2 2.2 11 1373.6 1.8

13 Miscellaneous Mechanical 
Engineering Industries

0 0.0 0.0 55 1373.1 2.2 55 1373.1 1.8

14 Others 35 869.1 6.7 319 5514.2 8.8 354 6383.3 8.4

112 13043 100.0 1,108 62684.1 100.0 1,220 75726.7 100.0

Industrial Sector

R&D R&D R&D

Total

Sl. 
No. Industry Group

Public Sector Private Sector

 
Source: Research & Development Statistics 2007-08, Ministry of Science and Technology, New Delhi 
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Big domestic players and subsidiaries of multinationals are two sets of players 
dominant in the Indian ICT R&D industry. Often MNCs establish subsidiaries as 
captive R&D units. Big domestic players undertake two kinds of innovative 
activities: internal and external. Internal ones are consumed by the firms 
themselves, which help in delivering services better. Generally expenditure on 
internal R&D activities is on the lower side. The amounts spent on these activities 
are not shown by the firms. However, Nollen (2004) has made an attempt to 
understand R&D expenditure in the ICT sector:  

'Only 12 or 4.3% of all listed software firms in India had lab or 
R&D equipment expense. The median expense for firms with this 
expense was 0.4% of sales revenue and the average was 3.8%. 
Less than 1% of the revenue generated by the Indian software 
industry is spent on R&D. 63% of Indian and foreign IT firms 
(computer hardware & software, telecom equipment & services, 
industrial electronics) operating in India reported R&D expense in 
1999/2000 but only 9.6% of these firms reported innovative rather 
than adaptive R&D.’  (Nollen, 2004, p.11). 

A second set of activities is performed for external clients who outsource their 
product development activities. In industry terms these are called ‘engineering 
services and software products’ and are considered high-end work. According to 
NASSCOM, this particular segment has contributed US$8.6 billion in 2007/08, and 
was expected to reach US$9.6 billion by 2008/09. Further, this segment has 
constituted around 13% of total industry revenues in 2007/08 and expected to 
remain at the same level in 2008/09. Around three-fourths (74%) of engineering 
services and software products were exported in 2007/08. However, the revenue 
generated out of software products or the licensing of software intellectual 
property blocks by firms in India is small with only US$1.1 billion out of total 
industry revenues of US$64 billion in 2007/08 (NASSCOM, 2009).   

Different researchers/firms have made attempts to gauge R&D scenarios in the 
Indian ICT sector. A private consulting firm (Zinnov, 2008) reports that in 
2008/08 there were around 546 R&D centres15 in the ICT industry in India.16 
However, another attempt at a list of R&D centres by Ilavarasan (2010) has 
resulted in only 160 - for which at least some information is available.  

According to Zinnov, though the entry of R&D centres into India started in the 
mid-1980s, it gained momentum in the mid-2000s after the successful 
demonstration of delivery of large software projects by Indian firms. Supposedly, 
between 2003 and 2005, 262 centres were started. MNCs started considering 
India as a popular outsourcing destination for ICT services after the Y2K period 
and MNCs were looking for foreign geographies to outsource their software 
development. Out of the existing R&D centres, 66% are in the software product 

                                                                            
15 According to Zinnov this includes: software/storage/platforms + telecom/networking + computing 
system 
16 Zinnov does not provide adequate details on the nature of the methodology followed, especially in 
defining R&D centres. It appears that all MNCs are termed as R&D centres and all the employees are 
treated as R&D personnel. 
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development domain, 15% in the engineering services and 20% in the embedded 
systems area. Further breakdowns of these R&D centres show that enterprise 
software is dominating with 26%, followed by telecom and networking at 19%, 
while consumer software is the lowest with 3% (Table 16).  

Table 16  
Structure of industry verticals of ICT R&D centres  

SI. No. Verticals Percentage (N=594)

1 Consumer Software 3

2 Enterprise software 26

3 Software platforms / systems 14

4 Semiconductor / Electronic Design and Analysis 13

5 Telecom & Networking 19

6 Consumer Electronics 8

7 Computing Systems 9

8 Manufacturing 9
 

Source: Adapted from Zinnov (2008).  

Zinnov also gives details on the comparison of R&D centres across employment 
size and global revenue, which show about 48% of them with revenues less than 
US$100 million. Distribution of centres in terms of headcount is homogeneous 
with slight domination of firms with headcount of 10-50, at 29% (Table 17). 
Among the various regions, Bangalore is the most preferred destination with 52% 
of the firms, followed by Pune with 16% and the National Capital region (NCR) 
with 15%.  

Table 17 
Distribution of R&D centres by employment and global revenues 

1-100 [48] 100-200 [9] 200-500 [13] 500+ [31]

 10-50 [29] 23 3 1 3

 50-100 [23] 14 2 2 5

 100-200 [21] 7 2 5 8

 200+ [27] 4 2 5 15

Headcount (Employees)
Revenue (US$ million)

 
Source: Adapted from Zinnov (2009).  
Note: Figures in [ ] - percentage of total firms within each category.  

Further, it appears that the number of patents awarded to multinational firms is 
greater than to Indian firms. For instance, Nollen (2004) showed that during 
2001-2003, US software patents awarded to Indian firms were 4 compared to 118 
patents awarded to MNCs operating in India.  

Innovation among Indian firms is largely focused on enhancing service delivery 
efficiency. This was partly because of high demand for software services from the 
US, which resulted in Indian firms shifting their focus on the export services 
domain. In the 1970s and 1980s the hurdles imposed by government regulations 
and institutional difficulties meant it was far easier for Indian software firms to 
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move teams of engineers abroad - a practice that is sometimes referred to as ‘on-
site services’ or more derogatorily as ‘body-shopping’. In this way, the intellectual 
property rights always belonged to the client firm and they could monitor the 
programmes directly (Suma Athreye, 2010). 

4.5 ICT R&D employment 

As mentioned before one of the major shortcomings of the Indian ICT R&D 
sector is that there is no reliable data available on number of research personnel 
in the Indian ICT industry. We have provided some excerpts from a survey done 
by the National Science and Technical Management Information System (NSTMIS) 
of Department of Science and Technology, Government of India. This survey may 
give some indicative picture of the R&D employment in India. However, there 
were only 21 units from the information technology domain out of the 2152 units 
surveyed by the NSTMIS, thus we should not expect significant number of R&D 
personnel working in the ICT sector.  

According to NSTMIS survey, “as on 1st April, 2005, 391,149 personnel were 
employed in research and development establishments. Out of these, 39.6% were 
primarily engaged in R&D activities, 27% were performing auxiliary (technical 
supporting) activities and 33.4% were providing administrative or non-technical 
support. The personnel engaged primarily in R&D activities and auxiliary activities 
are invariably S&T qualified.” 

The survey further reports that “out of 154,827 R&D personnel (personnel 
primarily engaged in R&D activities), 75,367 (49%) were employed in the 
institutional sector, 22, 100 (14%) in higher education sector and the rest 57,360 
(37%) were employed in the industrial sector as on April 1, 2005. With regard to 
105,808 auxiliary personnel, the distribution among the institutional and industrial 
sectors was 83% and 17% respectively”. 

In another instance a private consulting firm (Zinnov, 2008) reports that there 
are 146,760 R&D professionals working in the R&D centres of the ICT industry.17   

4.6 ICT R&D and FDI 

According to the Technological Information Forecasting and Assessment 
Council (TIFAC), during 1998-2003 total R&D-based FDI in India was $1.1 billion 
(TIFAC, 2006). More than 100 of the Fortune 500 firms had established R&D 
facilities or relationships in India by 2003 (Government of India, 2003). By 2007, 
more than 250 Fortune 500 companies forged some R&D links with India. Of 
these, 150 have established global R&D centres in India (Satyanand, 2007). 
However, India’s total R&D investment, at 0.8% of GDP, is low compared to 
countries such as China (1.3%) and Brazil (1.1%) (OECD, 2010). 

 

                                                                            
17 This number has to be treated with a caveat as it is treating all employees in the R&D centres as full 
time employees. Also, the Zinnov study does not provide details on the methodology, especially on the 
definition of the R&D centers and the R&D personnel.    



	  

	   	  
38 

Ch
ap

te
r 4
!"
!#
!$
!%
!&'

!(
)*

!&'
%&
+'

!&,
(!
-*
,(

.
#!

!"#"$!"$%#&'%()*$&#"$(+'(,'"-.'$%"'!.%"(/'0'*(&$%1'#+#&1!$!'$+'$+2$#!

MNCs from the US have invested more than 70% of the total, followed by South 
Korea, Germany, Denmark, and the UK. A recent study by the EU revealed that a 
major destination of R&D projects from EU countries is India, followed by China, 
leaving the traditional destinations like the US and others behind (Tiwari, 2007). 
FDI in R&D is largely concentrated in software and IT services, but more FDI is 
targeting chemicals and related sectors such as molecular chemistry, 
biopharmaceuticals, automotive and engineering sciences. A number of new R&D 
investments (in the range of US$80 million to US$250 million) were announced 
during 2005/2006 in the telecom and networking sector by companies such as 
Alcatel, Ericsson, EMC Elcoteq, Flextronics, Nokia, Samsung, and Siemens (Mitra, 
2007, p.54). 

Among the various sectors, the financial & non-financial dominates with US$21.7 
billion (23%), followed by computer software & hardware (US$9.3 billion and 
10%), and telecommunications (US$8.1 billion and 8.2%) (DIPP, 2009). There is 
a possibility that FDI in ICT sector can include R&D sub-sectors not reported by 
the firms. There is no mechanism in the Indian government statistical framework 
to capture this.   

ICT firms that invest in R&D centres in India are dominated by the US. 
Investment from EU countries is very low (Table 18). 
 

Table 18 
Country location of headquarters of ICT R&D centres in India 

Country location of Headquarters % Country location of Headquarters %

Austria 0.6 Netherlands 1.2
Brazil 0.6 Singapore 0.6
Canada 0.6 South Korea 3.8
China 0.6 Sweden 1.2
Finland 0.6 Switzerland 1.2
France 3.8 Taiwan 0.6
Germany 3.8 Turkey 0.6
Israel 0.6 UK 3.8
Japan 3.1 USA 72.5

Total 100 (N=160)  
Note: Data compiled by Ilavarasan (2010). Total number of R&D centers of ICT MNEs was arrived 
at by searching material available in CMIE database, Trade press, DSIR database, and TIFAC 
database. 

 
The Indian wings of these companies have filed for patents, sometimes exceeding 
the number of patents filed by their US counterparts. “India’s patenting record 
has improved rapidly. Its annual growth rate in patent applications to the 
European Patent Office (EPO) is seven times the world total for patent 
applications between 1995 and 2003. Despite the rapid growth of patent 
applications the number from India nevertheless remains low. India’s share of 
ICT-related patents filed under the Patent Co-operation Treaty (PCT) in 2004 was 
0.3 percent. India also has a very high level of foreign co-inventors, suggesting 
both its relative openness in research activities and its dependence on foreign 
partners.”18 (OECD, 2010). 

                                                                            
18 Adopted from “The ICT sector in India: performance, growth and key challenges, DSTI/ ICCP/ 
IE(2008)7/ FINAL, OECD/ODCE, 30 June 2010.” 
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There are multiple reasons for the US dominance in the number of R&D centres. 
The US is the major consumer of software services that are originating from 
India. Firms that explored the Indian market for offshoring are from US. Also, 
historically, high skilled Indians migrated to US for higher studies, and later 
stayed back to work in the high technology sector. Reverse migration of Indian 
immigrants, who connected the demand in the US with the supply in India 
through their professional networks and understanding of markets and 
technology, helped cement the sector linkages between the US and India in the 
ICT sector (Saxenian, 2002 and Sharma, 2009). Apart from market conditions, 
English language is an important reason as well. Indians’ exposure to English at 
the school level is instrumental in bringing US customers closer to them when 
compared to other foreign languages in the world.  

Non-US firms that come to India, either to offshore or to invest in R&D centres, 
have generally followed the US firms after observing the demonstration effect of 
the successful US-based multinationals. An analysis of secondary data showed 
that most of the multinational firms come to India to make use of low-cost high-
skilled labour and continue working on the activities delegated by the 
headquarters. Over a period of time, the India centre gains confidence and starts 
undertaking high-skilled work from the parent firms (Ilavarasan, 2006; 2010). 
Also, India offers a strategic location to stay closer to emerging markets, like 
Middle East Arab countries and East Asian countries (Engardio, 2008). 
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CHAPTER 5 
ICT TRADE 

  

his chapter has two parts. The first part deals with ICT trade in goods 
based on the UN’s Comtrade data and the second deals with 

NASSCOM data on ICT exports, which include IT services, software products, 
engineering services and hardware. The two data sets differ in fundamental 
respects because: 1) the UN Comtrade data are based on the Harmonized System 
(HS) for commodity classification while NASSCOM does not follow any industrial 
classification; 2) Comtrade data are only for ICT goods and do not cover services, 
and; 3) the NASSCOM database does not provide import data. Thus, the two data 
sets are not comparable hence they are analyzed separately.  

5.1 ICT trade in goods19 

India’s ICT goods’ exports have always been meager compared to imports. 
In 2008, exports amounted to US$2.4 billion whereas imports reached US$ 15.9 
billion, resulting in a trade balance deficit of US$13.5 billion.  Moreover, imports 
of ICT goods have always been growing at a faster rate than exports. The CAGR 
of imports during the period 2001-2008 was 21.2% while that of imports was 
13.5%.  

Figure 20 
India’s trade in ICT goods 
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19 ICT goods are defined to include: computer equipment, telecom equipment, electronic equipment, 
audio and video equipment, and other ICT goods.  The complete, detailed list can be found in Annex V.  
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We can express the volume of trade in ICT goods in relation to the size of the ICT 
manufacturing sector: 1) the value of ICT goods exports as a percentage of total 
ICT manufacturing GVA (presented in Chapter 3) was 64% in 2008; 2) the value 
of ICT goods imports as a percentage of total ICT manufacturing GVA was 431% 
in 2008, and; 3) the combined value of imports and exports as a percentage of 
total ICT manufacturing GVA was 495%. The trade volume shows how much a 
particular industry depends on foreign trade. In this case, the Indian ICT goods 
industry is clearly driven by imports, which of course reflects the high degree of 
India’s dependence on foreign-made ICT goods.   

Looking at the trade of ICT goods by type, telecom and computer equipment 
together accounted for around 65% of total imports in 2008 (38% and 27%, 
respectively), followed by other ICT goods (15%) and electronic equipment 
(14%). The highest import of telecom equipment was US$8.3 billion in 2007. The 
major rise in the import of telecom equipment, from US$0.67 billion in 2001 to 
nearly US$6 billion in 2008 with a CAGR of 31.6%, is mainly attributable to the 
success of the Indian telecom sector in recent years. On the other hand, the 
production and exports of telecom and electronic equipment in India have been 
on a steady rise as well. Telecom equipment exports grew from US$78 million in 
2001 to US$425 million in 2008, with a CAGR of 23.7%, while exports of 
electronic equipment increased from US$200 million to over US$1 billion in the 
same period, with a CAGR of 22.4%.  Table 19 contains additional details on 
India’s trade in ICT goods by type.   

Table 19 
India’s trade in ICT goods by category (US$ million) 

Category Trade 2001 2002 2003 2004 2005 2006 2007 2008

Exports 347 262 339 387 382 406 347 355
Imports 1,293 1,358 1,754 2,457 3,211 4,016 4,075 4,297
Trade balance -946 -1,096 -1,415 -2,071 -2,829 -3,610 -3,729 -3,942

Exports 78 90 97 99 148 269 355 425
Imports 666 1,296 2,561 3,455 4,827 6,276 8,320 5,977
Trade balance -588 -1,207 -2,465 -3,356 -4,679 -6,007 -7,966 -5,552

Exports 200 285 283 434 407 538 692 1,007
Imports 800 1,027 1,239 1,477 1,586 2,063 2,291 2,300
Trade balance -600 -742 -955 -1,042 -1,178 -1,526 -1,600 -1,293

Exports 126 130 255 153 164 168 140 136
Imports 166 243 296 454 655 805 1,436 977
Trade balance -40 -113 -41 -301 -492 -637 -1,296 -841

Exports 111 164 175 214 246 321 344 452
Imports 492 620 694 856 1,263 1,453 1,968 2,350
Trade balance -381 -456 -519 -642 -1,017 -1,132 -1,623 -1,898

Computer 
Equipments

Telecom 
Equipment

Electronic 
Equipment

Audio and Video 
Equipment

Other ICT Goods

 
Source: UN Comtrade.  

The electronic equipment category was the major contributor to total exports of 
ICT goods in 2008 with a share of about 42%, followed by other ICT goods (19%) 
and telecom equipment (18%). It is clear from the table above that India has 
been major importer of all types of ICT goods categories.  
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5.2 IT services, software products & engineering services  
and hardware 

Due to the recent global slowdown of the Indian IT sector20, exports had a 
moderate growth rate of 16% in 2008-09 compared to the much stronger average 
growth rate of the previous five years, which was well above 30% (Figure 21). 
The growth slowdown in 2008-09 is attributed to declining discretionary spending, 
delayed decision making, and vendor consolidation (NASSCOM, 2009). However, 
in light of the global economic slowdown, this growth rate is a substantial 
accomplishment in itself.  

Figure 21 
Total IT sector exports (excluding BPO services)  
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Source: The IT-BPO sector in India, Strategic Review, NASSCOM, 2009. 
Note: E: Estimate 

According to NASSCOM, total IT sector exports (excluding BPO) accounted for 
nearly 61% of the overall Indian IT sector revenue (excluding BPO) in 2008/09. 
In absolute terms, exports increased from US$9.8 billion in 2003/04 to US$30 
billion in 2007/08, and were expected to reach US$34.5 billion in 2008/09. Total 
IT sector exports (excluding BPO) grew by a CAGR of 23.3% between 2003/04 
and 2008/09.  

IT sector exports (excluding BPO) as a percentage of total exports increased from 
15.4% in 2003/04 to 18.4% in 2007/08, and was expected to increase marginally 
to 18.6% in 2008/09 (Figure 22).   

 

                                                                            
20 Here the IT sector comprises IT services, software products & engineering services, and hardware. 
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Figure 22 
Total IT sector exports as % of total exports in India (excluding BPO services) 
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Sources: 1) Handbook of Statistics on Indian Economy, 2009, Reserve Bank of India. 2) 
Department of Commerce, Ministry of Commerce and Industry. 3) NASSCOM, The IT-BPO sector 
in India, Strategic Report, 2009.  

The US and the UK are key markets for India’s IT-BPO industry21 as these two 
countries accounted for 79% of total IT-BPO exports from India in 2007/08. 
However, the IT-BPO industry has been extending its reach to other markets as 
well, and with high growth (Figure 23). For example, IT-BPO exports to 
Continental Europe have grown by a CAGR of 51%, and exports to countries in 
the Asia-Pacific region (APAC) have grown by a CAGR of 42% between 2003/04 
and 2007/08.  

The APAC region’s share of the total IT-BPO sector in 2007/08 was 8%, while that 
of Continental Europe was 13%. According to DIT22, over 600 multinational 
companies from Continental Europe are known to be sourcing product 
development and engineering services in India. The growing nature of 
responsibilities and ownership assumed by these Indian-based resources are 
helping the country evolve into a strategic hub for research and development 
(NASSCOM, 2009).  

 

                                                                            
21 Separate geographical distribution of IT services and BPO is not available. 
22 Department of Telecommunication (DIT), Annual Report, 2007-08, Ministry of Communications & 
Information Technology, Government of India.  
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Figure 23 
Geographical break up of the IT-BPO sector exports  

	  
Source: The IT-BPO sector in India, Strategic Review, NASSCOM, 2009. 
 

Employment in IT services and software exports (excluding BPO) is expected to 
reach almost a million (0.95 million) in 2008/09, up from 210,000 in 2002/03 and 
with a CAGR of 24.4% (Figure 24). 

Figure 24 
Knowledge professionals employed in IT services and software exports (excluding BPO)  
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Source: The IT-BPO sector in India: Strategic review, NASSCOM, 2009. 
Note: * Estimate 
 
In the following paragraphs the three segments of the IT sector exports, IT 
services, software products & engineering, and hardware will be discussed. 

IT services has contributed US$23.1 billion to total IT sector export (excluding 
BPO) revenues in 2007/08, and is expected to increase to US$26.9 billion in 
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2008/09 (Figure 25). Its share in total IT sector (excluding BPO) exports is 
expected to rise marginally from 77% in 2007/08 to 78% in 2008/09. IT services 
grew by a CAGR of 24.3% during the last six years, from US$7.3 billion in 
2003/04 to almost US$27 billion in 2008/09. 

Figure 25 
Indian IT services exports  
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Source: The IT-BPO sector in India: Strategic review, NASSCOM, 2009.  
Note: E: Estimate 

Within IT services, exports of project based activities grew by a CAGR of 15% 
between 2005/06 and 2008/09, to reach at US$13.5 billion from US$7.7 billion. 
Project based activities were responsible for one half of the total IT services 
revenue in 2008/09, therefore making it the largest contributor to total IT 
services. Customer application development played a major role in the growth of 
project-based activities, accounting for as much as 73% of the total in 2008/09.  

Outsourcing services experienced the highest growth among the three categories 
with a CAGR of 22% between 2005/06 and 2008/09 (Figure 26). This category 
also accounted for 42% of IT services export revenue in 2008/09. Further within 
outsourcing services, remote infrastructure management continues to drive 
growth with a CAGR of 26.9% in 2008/09. 

Support and training activities increased from US$1.2 billion in 2005/06 to US$2.1 
billion in 2008/09, accounting for 8% of IT services exports in 2008/09. 
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Figure 26 
Indian IT services exports by category  
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Source: The IT-BPO sector in India: Strategic review, NASSCOM, 2009.  
Note: E: Estimate 

Indian software products and engineering services exports have increased from 
US$2.5 billion in 2003/04 to US$6.4 billion in 2007/08, with a CAGR of 20.7% - 
and further expected to reach US$7.3 billion in 2008-09. Combined software 
products and engineering services accounted for 21% of total IT sector (excluding 
BPO) exports in 2008/09 (Figure 27).  

Figure 27 
Indian software products and engineering services exports  
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Source: The IT-BPO sector in India: Strategic review, NASSCOM, 2009. 
Note: E: Estimate 
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Looking at software products and engineering services separately, Indian software 
product exports (average CAGR of 56% between 2007-2009) stand at an inflexion 
point, as there is strong demand for Indian products driven by better value 
perception (NASSCOM, 2009). There is a strong impetus and renewed focus on 
improving IP-driven service capabilities. Engineering services (currently at US$4.9 
billion) are emerging as a growth opportunity. It is increasingly being driven by 
growth in the number of R&D captive centres and domain capabilities of Indian 
vendors. The global need to innovate has led to India’s evolution towards high-
end offerings in the R&D off-shoring space (NASSCOM, 2009).  

Indian IT hardware exports have seen declines in the last six years with export 
revenues down to US$300 million in 2008/09, down from US$500 million in 
2003/04. Therefore, its share in the total IT sector (excluding BPO) export 
revenue has also experienced a decline, from 3.7% in 2004/05 to less than 1% in 
2008/09 (Figure 28). 

Figure 28 
Indian IT hardware exports  
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Source: The IT-BPO sector in India: Strategic review, NASSCOM, 2009. 
Note: E: Estimate 
 

Another aspect of trade that we discuss briefly here is the internationalization of 
the Indian IT firms. Indian firms continue to expand overseas using a customized 
services model shaped by the US market. Greenfield investments have been the 
dominant form of investment, although acquisitions have increased in importance 
for Indian firms in recent years. Indian firms have found it easier to grow and 
internationalize in small niches that lack competition from US and European firms 
in outsourcing of services. In cases where competition has been more head-on - 
e.g. software products for the finance sector - the success of Indian firms has 
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been less assured (Athreye and Kapur, 2009). Some of the largest Indian 
companies are creating subsidiaries in developing countries (Asia and Latin 
America) in order to compensate for the increasing costs of Indian engineers and 
programmers. 

To conclude, it appears that Indian IT exports are largely driven by the IT services 
segment and, to some extent, software products & engineering services. 
However, as major global companies offshore more mission-critical work to India, 
their dependence on India will increase in the future. This will give India 
significant strategic leverage, which should also help India to exploit its human 
resources to the fullest (NASSCOM, 2009).  

Linkages between the domestic ICT industry and ICT exports are critical to the 
development of the ICT sector. According to NASSCOM, key aspects of domestic 
market development that will indirectly help strengthen India’s position in the 
exports segment include: a) the development of IP-led innovation in products 
suited for low-cost/emerging markets; b) training ground for IT-ITES 
professionals; c) IT adoption in core sectors such as defense, energy, 
communications and security - leading to high usage as well as demand for 
indigenous suppliers. 
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CHAPTER 6 
TELECOMMUNICATIONS23 

 
 

n India, like in many other developing countries, the abysmal 
performance of the state-owned telecommunications service provider 

and the increasing requirements of capital for the upgrading of the sector were 
the major drivers for liberalisation.  

India faced many challenges in liberalizing its telecommunications industry from a 
monopoly to a decentralised competitive model. During the monopoly era, 
government-owned monopolies were performing poorly and were failing to raise 
enough funds for new investments. The telephone was not considered a necessity, 
and, as a result, penetration levels were very low and the quality of service was 
poor. However, increasing demand as demonstrated through long-waiting lists, 
technological advancements, and pressure from various domestic and 
international stakeholders pushed the government to initiate reforms. Although 
the government had started to trickle the reform process in the mid-1980s, real 
reform did not happen until 1997 (see Table 20).  

The two key elements defining the change in the market structure from a 
monopoly to a decentralised competitive model were (i) the restructuring of the 
government operator and (ii) the entry of private operators. Table 20 summarizes 
important policy and regulatory milestones in the Indian telecom sector.  

Table 20 
Important policy and regulatory milestones in the Indian telecom sector 
The Telecom Regulatory Authority 
of India Act – 1997

The Telecom Regulatory Authority of India (TRAI) was established with 
effect from in 1997 by an Act of Parliament - the Telecom Regulatory 
Authority of India Act, 1997.
The service – providing arm of the Department of Telecom separated 
from the policy making and licensing functions
Creation of corporatised BSNL in October 2000
BSNL/MTNL allowed to enter as the third cellular service provider in all 
circles
National long distance market thrown open for competition
Wireless Planning and Co-ordination Committee created to review and 
enforce spectrum allocation policy

Lowering the Licence Fee – 1999 Government changed the prevailing fixed annual licence fee to a revenue 
share regime 

The TRAI Act was Amended – 2000

The TRAI Act was amended by an ordinance, effective from 24 January 
2000, establishing a Telecommunications Dispute Settlement and 
Appellate Tribunal (TDSAT) to take over the adjudicatory and disputes 
functions from TRAI.
IUC regime of 2003 specified the interconnect charges clearly 
Paved the way for a calling party pays (CPP) regime – subscriber no 
longer had to pay for incoming calls, making the mobile phone highly 
affordable to the low usage customers who mainly used it for incoming 
calls 
The termination charges made uniform for all types of calls – cellular 
mobile, fixed and WLL (M) 

New Telecom Policy – 1999

Interconnect Usages Charges (IUC) 
Regime – 2003

                                                                            
23 This chapter draws from: Malik, P., 2010, The Indian Telecommunication Sector, Infrastructure 
Development in India, National Council for Applied Economic Research (NCAER), 2010.  
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Table 20 cont’d 
Important policy and regulatory milestones in the Indian telecom sector 

Allowed an operator to provide fixed and/or mobile service using any 
technology 
The objective was to allow the exploitation of technological developments 
to the fullest extent to provide new applications and services 
The first phase of implementation, the Unified Access service licence, was 
readily adopted by most of the major operators 
Feb 2005: The per minute ADC on domestic long distance calls reduced 
by up to 60%, and the ADC on international calls by up to 40% 
March 2006: The per minute ADC for domestic calls replaced with a 
revenue share fee of 1.5% of non-rural (wireline) AGR, coupled with a 
sharp 60% drop in per minute ADC on international calls 
March 2007: ADC on percentage revenue share reduced to 0.75% from 
1.5% of AGR. Per minute ADC on outgoing International calls reduced to 
zero, and on incoming International calls reduced to Rs. 1. 

Union Budget 2003-04 cut the customs duties on telecom sector capital 
goods from 25% to 15% and on cell phones from 10% to 5% 

Union Budget 2004-05 exempted imports of capital goods for 
manufacture of mobile handsets from customs. 

Roaming Charges Jan 2007: Roaming rental reduced to zero. Reduction of roaming tariffs to 
the extent of 22%-56%

Port Charges February 2007: Port charges reduced by 23-29%. 

Unified Licence 

Lowering of Access Deficit Charge 

Lowering Duty of Telecom 
Equipment – 2003-05

 
Source: TRAI consultation paper on cap on access providers, April 2007 

6.1 The telecom sector  

As discussed in Chapter 3 of this report, the value added of the 
communication industry increased from Rs. 317.8 billion in 2000/01 to Rs. 930.7 
billion in 2007/08, with a CAGR of 14.4%. Its share in total ICT valued added was 
around 39% in 2007/08.   

The results of liberalisation have been impressive. Teledensity increased from 
merely around 3% in 1999/00 to around 37% by 2008/09, adding over 8 million 
mobile subscribers per month during that period. Growth in teledensity was 
mainly driven by the mobile segment and centred in urban areas. Teledensity in 
urban and rural areas showed huge gaps. In 2008/09, while rural teledensity was 
14.8%, urban teledensity was 88.7%. This shows an immense potential to 
increase teledensity in rural areas (Figure 29).   

Figure 29 
Growth of teledensity 
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Source: Performance Indicator Reports, TRAI, Jan.-Mar. 2000 to Jan.-Mar. 2009.  
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The wireless (mobile) subscriber base has grown from 1.9 million in 2000 to 392 
million in 2009 (Figure 30).  Given that the mobile sector grew at the CAGR of 
70.6% during 2000-2009, it will not be difficult to reach a telecom subscriber 
base of 600 million, as envisaged in the Eleventh Five Year Plan (2007-12).24 This 
improved connectivity was only possible due to liberal pro-competitive policies 
and regulatory regime. Increased competition resulted in innovation, which led to 
increased affordability of telecom services for the masses.  

 
Figure 30 
Fixed and mobile subscriber base  
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Source: Performance Indicator Reports, TRAI, Jan.-March 2000 to Jan.-March 2009. 
 

The rising telecom subscriber base and the growing role of the private sector in 
telecoms helped attract large investments in the sector. In 2006/07, the stock of 
capital investment reached Rs.2.3 trillion (US$58.7 billion) from Rs.1.8 trillion 
(US$39.8 billion) in 2004/05. The private sector’s share in the total stock of 
capital investment was increased from 34% in 2004/05 to 43% in 2006/07 (Table 
21). The total revenue of the telecom sector in 2008/09 was Rs.1.5 trillion 
(US$33 billion25) accounting for around 3% of the GDP at current prices. The 
EBITDA26 of the telecom companies at the end of 2006/07 was Rs.391.7 billion 
(US$9.8 billion).  

                                                                            
24 The Planning Commission of India is responsible for creation and execution of India's five-year plans. 
Presently, the Eleventh Five Year Plan (2007-2012) is in progress. (For more information see: 
www.planningcommission.nic.in)  
25 Exchange rate: Rs. 45.91/US$, average exchange rate for the year 2008/09.  
26 Earning Before Interest, Tax , Depreciation and Amortisation (EBITDA) 
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Table 21 
Financial summary of the Indian telecom industry 

SI. 
no. Indicator 2004/05 2005/06 2006/07 2007/08 2008/09

Total Revenue (Rs. billion) 716.7 867.2 1053.2 1290.8 1523.6

421.7 452.3 454.7 432.5 411.6
(59%) (52%) (43%) (34%)  (27%)
295.0 414. 9 598.5 858.3 1112.0

 (41%) (48%) (57%) (66%)  (73%)
Total EBITDA (Rs.billion) 267.9 301.4 391.7 n.a. n.a.

Govt. Companies EBITDA 186.1 187.1 195.9 n.a. n.a.

Pvt. Companies EBITDA 81.7 114.3 195.8 n.a. n.a.
Capital Investment (Gross 
Block[27]) (Rs. billion)

1788.3 2006.7 2346.9 n.a. n.a.

Gross Block - Govt. Companies 66% 64% 57% n.a. n.a.

Gross Block - Pvt. Companies 34% 36% 43% n.a. n.a.

Capital employed[28] 1538.6 1700.9 1898.3 n.a. n.a.

Capital Employed – Govt. 
Companies n.a. 1042.3 1030.7 n.a. n.a.

Capital Employed - Pvt. Sector 599.3 658.6 867.6 n.a. n.a.

Return on Capital Employed 
(RoCE) n.a. 7.8% 10.6% n.a. n.a.

(Percentage of total FDI)[29] 3.3% 11.3% 3.1% 5.2% 9.5%

Gross Domestic Product (Rs. 
billion)at factor cost) Current 
Prices 

28771.1 32823.9 37793.9 43208.9 49331.8

Share of Telecom sector to 
GDP 2.5% 2.6% 2.8% 3.0% 6.0%

7
Cumulative Telecom FDI (5) as 
percentage of Capital 
Investment (Gross Block) (3)

3.8% 4.7% 5.0% n.a. n.a.

Total Employees of Telecom 
Companies 436,891 429,400 432,771 n.a. n.a.

Govt. Companies 394,334 382,105 369,035 n.a. n.a.

Pvt. Companies 42,557 47,295 n.a. n.a. n.a.

Govt. Companies 132 158 193 n.a. n.a.

Pvt. Companies 1,089 1,678 2,110 n.a. n.a.

1
Contribution of Govt. 
Companies

Contribution of Pvt. 
Companies

8

2

3

4

5

Subscribers per employee at year end

94.9 116.5 167.5 284.7

6

Cumulative FDI in Telecom 
(Rs. billion) since 2000/01 67.1

 
Source: Telecom Regulatory Authority of India (TRAI), Performance Indicators Reports from 
2004/05 to 2008/09. 
Note: n.a. = Not Available   
Note: Table footnotes(27)(28)(29) 

                                                                            
27 Gross Block is the Gross Capital Investment or the stock of investment 
28 The Capital Employed is the fund deployed to operate the business  
29 Telecom FDI inflow as a percent of total FDI inflow.  
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Growth in Indian telecoms is largely driven by domestic investment, with only 
Rs.116.5 billion (US$2.6 billion) coming from Foreign Direct Investment (FDI) in 
2006/07, which accounted for 5% of total telecom capital investment. Until March 
2009, telecom FDI reached Rs.284.7 billion (US$6.2 billion). FDI in telecom 
accounted for 9.5% of the total FDI in India in 2008/09.  	  

FDI flows into India have been encouraging (Figure 31). Even, outflows of FDI 
have also gained importance with companies like Bharti Airtel acquiring firms like 
Zain telecom (see Annex IV). 

Figure 31 
Foreign direct investment inflow in telecom 
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Source: Fact sheets on FDI, Department of Industrial Policy and Promotion (DIPP), Government 
of India.  

6.2 Competitors and competition 

In 2009, government-owned companies (BSNL and MTNL) constituted just 
around 14% of total market share in terms of number of subscribers. Now there is 
a considerable number of players in the market, with Bharti being at the top 
serving 23% of the total number of subscribers in the country (Figure 32).   

 

 

 



	  

	   	  
54 

Ch
ap

te
r 6
!"
!#
$%
$&

'
(
(
)
*
+&
,#

+'
*
-!

!"#"$!"$%#&'%()*$&#"$(+'(,'"-.'$%"'!.%"(/'0'*(&$%1'#+#&1!$!'$+'$+2$#!

Figure 32 
Subscriber market share of mobile operators as of March 31, 2009 
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Source: Performance Indicator Reports, TRAI, April 2009 to June 2009.  

Entry of private players has improved the competitive environment in the sector. 
Thanks to this increased competition, a new range of price and quality options 
were introduced, making services possible to various regions and income levels 
which would not have been possible under a monopoly provider.  

Using the Herfindahl-Hirschman Index (HHI) at the city and state level as a 
measure of competition, it can be seen market concentration has continuously 
improved over time (Figure 33).  

Figure 33 
Trends in HHI telecom across circles30 
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Source: Recommendation on spectrum management and licensing framework, TRAI, May 2010. 
                                                                            
30 For licensing purposes, the country is divided into circles where each circle is more or less contiguous 
with an Indian state or major cities. 
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The measures taken by the telecom regulator, TRAI, to encourage competition 
include: introduction of a Unified Access Licensing Regime; introduction of the 
Calling Party Pays (CPP) principle; lowering of the Access Deficit Charge (ADC)31 
from 30% to 10% of the sectoral revenue, and finally eliminating it from April 1, 
2008; allowing cheaper handsets to be sold at the time of delivery (with the rest 
of the money charged in installments), and; allowing cheaper intra-network calls.  

The government has also made efforts to improve competition, which include: 
replacing the high entry-fee model with a revenue-share model, reducing the 
performance guarantee fees of the national long-distance operators from US$22 
million (Rs. 1,029.6 million)32 to US$11 million (Rs. 514.8 million), reducing the 
entry fee for national long distance operators from US$22 million to US$0.5 
million (Rs. 23.4 million) and the annual revenue share fee from 15% to 6% 
starting January 1, 2006. 

Indian telecom players are operating at very low average revenue per user per 
month (ARPU). In 2009, ARPU per month for Indian telecom players was US$3.3 
(Rs. 155). In a market like India, the low ARPU model of affordability is 
sustainable due to economies of scale; operators are finding innovative ways of 
cutting investments (to reduce their costs) while maintaining the quality of 
service. Minutes of Usage (MoU) for India stood at 471 minutes per user, which 
indicates that telecom operators are functioning at maximum capacity with 
efficient scale of their investment (Figure 34). 

Figure 34 
Declining average revenue, user/month  
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Source: Performance Indicator Reports, TRAI, Jan.- March 2000 to Jan. - March 2009.  

                                                                            
31 ADC is a charge paid by operators for those calls where the payment for access does not cover the 
cost of providing the service, which includes telecom services in rural areas, local call charges, provision 
for free calls etc.   
32 Exchange rate: US$ = Rs. 46.8   
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6.3 Innovation 

The unparalleled growth of the Indian market, innovative telecom business 
models, and challenging environmental conditions, make it ideal for innovation 
and a focus area for global telecom Original Equipment Manufacturers (OEM) 
R&D. The knowledge that can be gained in the Indian market is invaluable, and 
gives companies a significant edge, improving their product offerings for Indian 
customers and others around the world. 

In the monopoly era consumers were deterred from having a telephone due to a 
variety of factors - high installation charges, high rentals, fear about building up 
large bills, and the fear of incurring debt. Consequently, after liberalization, 
service providers realized that they needed to offer options differentiated by 
service quality and price from which consumers could select those that suit their 
individual needs. Such options should incorporate: 

!  Low installation charges. 
!  Low rentals. 
!  Means allowing the consumer to control expenses. 
!  Permitting the consumer to make small, frequent and regular payments. 

Competition forced new market players to devise new ways through which the 
above features could be brought in. One form of technology that encompasses 
such features is prepaid cellular service. Involving low installation charges and low 
rentals, it is ideal for low-income consumers who are unwilling or unable to 
commit to fixed monthly charges, lack the creditworthiness for normal service, 
and who would like more control over call spending. The latest figures (2009) for 
the GSM industry show that around 91% of mobile subscribers in India are in the 
prepaid segment. Some of the innovations and their impact on mobile 
subscription are summed up in Figures 35 and 36. 

Figure 35 
Market response to a consumer with low affordability 
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Indian operators have consistently restrained themselves from subsidizing 
handset costs directly but have provided free minutes to subscribers to make the 
burden of buying handsets easier.  

Figure 36 
Lifetime validity, micro prepaid and network expansion: Impact on mobile subscription 
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The India’s telecom business model is based on low-cost, high-volume traffic and 
innovative packaging of services. Telecom operators have used the demographic 
advantage of India (a large and youthful population) to exploit economies of 
scale, by increasing volumes and costs, and thus having one of the highest 
earnings margins in the world.  
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CHAPTER 7 
INTERNATIONAL COMPARISONS 

 

hina and India, with 38% of the global population, are the two largest 
countries in the world. They are also among the fastest-growing 

economies. China has sustained annual GDP growth rates in the 8%-10% range 
for many years, and India more recently reached the 7%-9% range. India and 
China are playing and increasingly vital role in the global ICT sector, with China 
considered to having a comparative advantage in ICT manufacturing and India in 
ICT services.   

The ICT sector has been a key factor in China’s high economic growth. According 
to Gartner,33 end-user IT spending in China passed $119 billion in 2005. This 
includes all spending, as reported by ICT providers. To put this into perspective, 
India, with a comparable population size, spent only $35 billion on IT in 2005, 
while Japan, with a population less than one-tenth the size of China's, spent more 
than $292 billion (Gartner, 2006).  

This section represents an attempt to present a comparative picture of India and 
China, and wherever possible Taiwan, with respect to the ICT sector.  

7.1 ICT manufacturing value added 

India’s ICT manufacturing industry is very small compared to those of 
China and Taiwan. In 2006/07, China’s and Taiwan’s ICT manufacturing valued 
added were US$118.6 billion and US$25.2 billion respectively, compared to 
India’s US$2.7 billion. Moreover, China’s growth had been outstanding; with a 
CAGR of almost 24% its ICT manufacturing value added more than tripled during 
2001/02-2006/07. India’s ICT manufacturing value added grew at 10.8%, while 
Taiwan’s increase was even more moderate at 6.5% during the same period 
(Figure 37). 

India’s GDP share of the ICT manufacturing industry is not only small but has 
actually declined over time, from 0.36% in 2000/01 to 0.32% in 2006/07. In the 
case of China, though, the GDP share of the ICT manufacturing industry has 
almost doubled from 2.4% to 4.5% during the same period.  Taiwan’s share is 
much higher, albeit subject to lower growth (Figure 38).  

 

                                                                            
33 http://www.gartner.com/DisplayDocument?doc_cd=138280 (Accessed on August 14, 2010) 

C	  
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Figure 37 
Share of ICT manufacturing to GDP in India, China and Taiwan  
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Sources: National Account Statistics (NAS), Shin-Horng Chen, 2010 and WANG, Ling and Shiguo LIU, 2010 

Figure 38 
ICT manufacturing value added in India, Taiwan and China 

32.8 
38.9 

54.1 

69.9 

90.4 

118.6 

17.7 
21.0 22.5 23.9 24.7 25.8 

1.5 1.7 1.8 1.8 2.7 2.7 

0 

20 

40 

60 

80 

100 

120 

140 

2001/02 2002/03 2003/04 2004/05 2005/06 2006/07 

U
S$

 b
ill

io
n 

CHINA 

TAIWAN 

INDIA 

 
Sources: Annual Survey of Industries (ASI), Shin-Horng Chen, 2010 and WANG, Ling and Shiguo LIU, 2010 

ICT manufacturing value added by industry 

In terms of industrial composition, in 2006/07 Manufacture of electronic 
valves and tubes and other electronic components (NIC 3210) and Manufacture of 
office, accounting and computing machinery (3000) were the major contributors 
to ICT manufacturing value added in China, accounting for over 53% of the total.  
The same two industries dominated ICT manufacturing in India as well, with the 
addition of Manufacture of insulated wire and cable (NIC 3130); combined, these 
industries contributed as much as 56% of the total ICT manufacturing value 
added. In both India and China the top four industries accounted for only around 
one-third of the total ICT manufacturing value added. However, Taiwan’s ICT 
manufacturing industry is concentrated largely around Manufacture of electronic 
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valves and tubes and other electronic components (NIC 3210), which accounted 
for almost 73% of the total ICT manufacturing value added, followed by 
Manufacture of office, accounting and computing machinery (NIC 3000) whose 
contribution was around 15%.  Table 22 provides detailed time-series data by 
country and industry.  

Table 22 
ICT manufacturing value added at current prices (in US$ million) 

NIC 1998 1999/00 2000/01 2001/02 2002/03 2003/04 2004/05 2005/06 2006/07
3000 - Manufacture of office, 
accounting and computing 
machinery

120 205 234 294 420 334 652 491

3130 - Manufacture of insulated 
wire and cable

370 287 250 165 176 197 329 545

3210 - Manufacture of electronic 
valves and tubes and other 
electronic components

255 345 374 399 431 423 555 571

3220 - Manufacture of television 
and radio transmitters and 
apparatus for line telephony and 
line telegraphy

237 148 174 185 174 240 329 382

3230 - Manufacture of television 
and radio receivers, sound or 
video recording or reproducing 
apparatus, and associated goods

376 345 275 447 451 425 488 355

3312 - Manufacture of 
instruments and appliances for 
measuring, checking, testing, 
navigating and other purposes 
except industrial process control 
equipment

111 101 103 122 102 89 104 156

3313 - Manufacture of industrial 
process control equipment

33 28 52 66 96 95 210 205

Total 1,502 1,461 1,462 1,678 1,849 1,802 2,667 2,704

NIC 1998 1999/00 2000/01 2001/02 2002/03 2003/04 2004/05 2005/06 2006/07

3000 3,289 4,883 5,571 7,522 12,554 14,746 22,466 26,742

3130 2,513 3,195 3,825 4,116 5,284 6,870 8,983 14,072

3210 5,955 7,528 7,640 9,368 14,172 20,870 27,092 36,733

3220 5,097 7,428 8,515 8,193 10,406 12,653 13,217 17,434

3230 3,731 4,100 5,234 7,461 8,828 10,655 13,006 15,509

3312 1,112 1,362 1,549 1,735 2,255 2,898 3,965 5,399

3313 240 298 501 535 649 1,204 1,691 2,728

Total 21,937 28,794 32,834 38,929 54,149 69,895 90,420 118,617

NIC 1998 1999/00 2000/01 2001/02 2002/03 2003/04 2004/05 2005/06 2006/07

3000 n.a. n.a. 4,767 5,249 4,981 3,747 3,754 3,812

3130 n.a. n.a. 452 476 477 519 593 678

3210 n.a. n.a. 10,484 13,110 14,573 17,364 17,860 18,759

3220+3230 n.a. n.a. 1,783 2,007 2,211 1,969 2,070 2,101

3312+3313 n.a. n.a. 168 172 225 264 392 467

Total n.a. n.a. 17,653 21,015 22,467 23,863 24,669 25,818

India

China

Taiwan 

 
Sources for India: ASI, MOSPI.  
Source for China: WANG, Ling and Shiguo LIU (2010), Trends in Public and Private Investment in 
ICT R&D in China and on the Globalization of R&D and the Competitiveness of their Innovation 
Systems in ICT, Country report prepared for a study funded by European Union, mimeo.  
Source for Taiwan: Shin-Horng Chen (2010), Trends in Public and Private Investment in ICT R&D 
in Taiwan and on the Globalization of R&D and the Competitiveness of their Innovation Systems 
in ICT, Country report prepared for a study funded by European Union, mimeo.   
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The above differences in the trajectories of ICT manufacturing can be explained 
by the fact that rapid growth of industrial output was a much more important 
force in the development of China than of India.  In India, manufacturing 
remained stable at about 15% of GDP compared with China’s expansion from 
25% to 35% of GDP between 1968 and 2004. 

7.2 ICT services value added 

As already analyzed in Chapter 3, the ICT services sector in India grew 
with a CAGR of 21% (in terms of US$) between 2000/01 and 2007/08, increasing 
its size from US$13 billion to US$59 billion. Computer related services continue to 
increase in relative importance over time (Figure 39). 

Figure 39 
Evolution of ICT services industries in India 
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Source: National Accounts Statistics (NAS) 

Interestingly, India’s renowned software industry is not greater than China’s.  In 
terms of sales revenues “The Indian industry reached about $40 billion in sales 
revenues in the Indian fiscal year 2006/07 (April 2006 through March 2007), and 
$22.2 billion for 2004/05, the end of the growth period in this retrospective 
comparison. These revenues include the estimated value of the output of foreign-
owned, captive software development centers in India that produced for their 
home country parents but did not record export revenue. Sales revenues for the 
Chinese software industry were $64 billion in 2006 according to government 
statistics, and $29 billion in 2004.” (Gregory N. et al., 2009). 

The software industries in both China and India are amongst the fastest growing 
in the world. The difference between the two lies in that India is the world’s 
leading exporter of software services, while China’s software industry 
concentrates more on software products and is mainly oriented to the domestic 
market. Chinese software products consist mostly of systems software and 
supporting software, including software for databases, communication, languages, 
and anti-virus uses. 
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 “A majority of Chinese software activity, whether products or services, consists of 
less-skilled entry-level work, although high domestic demand resulted in 
substantial systems integration work requiring higher knowledge capital. Indian 
software services exports, which dominate the Indian industry, consist mostly of 
customized software applications development, both from project-based 
engagements with clients and from outsourcing engagements. This work mainly 
involves programming, testing, and maintenance, and in total probably more than 
three quarters of Indian software services production was at the low end of the 
knowledge capital continuum.” (Gregory N. et al., 2009). 

Although Indian software services began as body shopping, since the early 2000s 
the trend has been to do western clients’ software development work offshore in 
India, where costs are lower. 

7.3 Employment 

Total employment in India’s ICT sector was 2.5 million in 2004/05 (see 
Section 3.1). The ICT services sector accounted for about 1.7 million (70%) of 
these jobs, with the remaining 0.7 million being in ICT manufacturing.     

China’s ICT workforce is quite large compared to India’s as China’s ICT sector34 
has played an increasingly important role in employment. In 2006, employment in 
the ICT sector in China increased to about 7.7 million (6.3 million in ICT 
manufacturing and 1.1 million in ICT services).35  Figure 40 presents trends in ICT 
manufacturing employment in India and China.  

Figure 40 
ICT manufacturing employment in India and China 
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Source: Annual Survey of Industries, MOSPI, India; China Country report36 

                                                                            
34 The ICT sector for China is defined to include manufacturing, telecom & other information 
transmission services, computer services and the software industry. NBS did not publish employment 
data and for ICT services we use Staff and Workers as a proxy.  The data refer to legally employed 
workers, which is narrower than employed persons. 
35 Adopted from “WANG, Ling and Shiguo LIU (2010), Trends in Public and Private Investments in ICT 
R&D in China and on the Globalization of R&D and the Competitiveness of their Innovation Systems in 
ICT. Country report prepared for a study funded by European Union.” 
36 WANG, Ling and Shiguo LIU (2010), Trends in Public and Private Investments in ICT R&D in China 
and on the Globalization of R&D and the Competitiveness of their Innovation Systems in ICT. Country 
report prepared for a study funded by European Union.  



	  

 63 

Ch
ap

te
r 7
!"
!#$

%&
'$

(%
#)
$
(*

!+
)
,
-(

'#
.)

$
.!

!"#"$!"$%#&'%()*$&#"$(+'(,'"-.'$%"'!.%"(/'0'*(&$%1'#+#&1!$!'$+'$+2$#!

7.4 ICT trade 

India is a major importer of ICT goods, with US$14.6 billion in 2006. 
Given its small exports, its trade deficit in ICT goods has increased fivefold 
between 2001 and 2006. On the other hand, China and Taiwan are major 
exporters of ICT goods in the world. Their trade balances in ICT goods were 
US$134 billion and US$28 billion respectively in 2006 (Table 23). 

Table 23 
ICT trade in goods in India, China and Taiwan (US$ billion) 

 Export  Import Export    Import Export Import

2001 0.9 3.4 72.0 64.0 50.9 32.8

2002 0.9 4.5 103.0 85.0 52.9 35.6

2003 1.2 6.5 159.0 126.0 56.6 36.4

2004 1.3 8.7 237.0 168.0 65.0 43.7

2005 1.4 11.5 315.0 211.0 66.5 45.1

2006 1.7 14.6 400.0 266.0 76.4 48.7

Year
India China Taiwan 

	  
Sources: NASSCOM, 2009; Country reports of China and Taiwan37 
 

Table 24 presents more detailed data on India’s ICT trade in goods by group. 
Major import groups are telecom equipment and computer equipment, together 
accounting for 43% and 27.5% of total imports respectively in 2006. India’s 
biggest exports of ICT goods were electronic equipment, with the highest share at 
31.6%, followed by computer equipment. 

Table 24 
Trade in ICT goods by category – India (US$ billion) 

X M X M X M X M X M X M

Telecom Equipment 0.1 0.7 0.1 1.3 0.1 2.6 0.1 3.5 0.2 4.8 0.3 6.3

Computer Equipments 0.4 1.3 0.3 1.4 0.3 1.8 0.4 2.5 0.4 3.2 0.4 4.0

Electronic Equipment 0.2 0.8 0.3 1.0 0.3 1.2 0.4 1.5 0.4 1.6 0.5 2.1

Audio and Video Equipment 0.1 0.2 0.1 0.2 0.3 0.3 0.2 0.5 0.2 0.7 0.2 0.8

Other ICT Goods 0.1 0.5 0.2 0.6 0.2 0.7 0.2 0.9 0.3 1.3 0.3 1.5

Total ICT exports 0.9 3.4 0.9 4.6 1.2 6.5 1.3 8.7 1.4 11.6 1.7 14.6

2006
Category

2001 2002 2003 2004 2005

 
Source: UN COMTRADE.  
 
Taiwan is both a major exporter and a major importer of electronic equipment.  
As much as 62% of its ICT goods exports consisted of electronic equipment in 
2006, while it accounted for 71% of its imports. The Second highest category was 
computer and related equipment, which accounted for 15% and 9% of total ICT 
goods exports and imports respectively (Table 25).  
                                                                            
37 Study on the trends in Public and Private Investment in ICT R&D and on the Globalization of R&D and 
the Competitiveness of their Innovation Systems in ICT. Country reports (China and Taiwan) prepared 
for a study funded by European Union. 
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Table 25 
Trade in ICT goods by category – Taiwan (US$ billion) 

X M X M X M X M X M X M

Telecommunications equipment 3.7 2.8 4.2 2.2 4.9 2.1 5.3 2.2 5.8 2.8 5.8 2.7

Computer and related equipment 22.7 6.6 21.6 7.6 18.8 5.9 16.9 5.7 12.8 5.0 11.8 4.6

Electronic components 19.9 19.7 21.9 22.0 25.7 23.9 33.9 29.1 37.6 31.2 47.4 34.4

Audio and video equipment 3.0 0.7 2.8 0.8 4.3 1.2 5.5 1.2 6.9 1.5 8.0 1.6

Other ICT goods 1.7 3.1 2.4 3.0 2.9 3.4 3.4 5.5 3.4 4.6 3.5 5.4

Total ICT Goods 50.9 32.8 52.9 35.6 56.6 36.4 65.0 43.7 66.5 45.1 76.4 48.7

Category
2001 2002 2003 2004 2005 2006

 
Source: Shin-Horng Chen (2010), Trend in Public and Private Investment in ICT R&D in Taiwan 
and on the Globalization of R&D the Competitiveness of Their Innovation System in ICT, Country 
report prepared for a study funded by European Union. 
 

China mainly exported communication equipment and computer equipment, which 
together accounted for as much as 64% of its total ICT exports in 2007. Audio & 
video equipment has seen continuous reduction in exports, and its share in total 
ICT exports was reduced from 31% in 1997 to 17% in 2007.  The main import 
component in China has been electronic equipment, which stood at 68% of total 
ICT imports in 2007 (Table 26).  
 

Table 26 
Trade in ICT goods by category – China (US$ billion)  

X M X M X M X M X M X M

Communication equipment 2.7 2.5 3.7 4.9 8.8 7.4 14.6 7.8 36.3 6.5 82.0 19.6

Computer equipment 7.5 3.9 11.7 7.0 21.1 11.6 59.3 22.9 104.7 33.7 144.5 38.1

Electronic components 4.9 9.7 7.8 18.4 11.4 31.3 22.9 67.4 46.9 124.5 60.8 173.5

Audio & video equipment 7.2 2.0 8.5 2.4 12.6 2.8 24.3 5.4 43.3 8.6 59.6 12.2

Other ICT goods 0.9 1.6 1.0 2.2 1.5 4.1 2.3 7.0 4.1 9.8 8.6 11.9

Total ICT exports 23.2 19.6 32.7 34.8 55.3 57.3 123.3 110.5 235.2 183.0 355.6 255.2

2007
Category

1997 1999 2001 2003 2005

 
Source: The ICT sector in India: performance, growth and key challenges, DSTI/ 
ICCP/IE(2008)7/ FINAL, OECD/ODCE, 30 June 2010. 

 
India’s ICT services exports were almost US$18 billion in 2006/07 compared to 
China’s US$8 billion in the same year (Figure 41). This underscores the fact that 
India has a comparative advantage in the trade of ICT services and China has one 
in the trade of ICT goods.  
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Figure 41 
ICT services exports in India and China  
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Source: NASSCOM, 2009 and China country report38 

Indian imports of electrical machinery over the period 2002-2007 are shown in 
Table 27 for the top 5 countries. China has made a significant improvement in its 
share during the period, from 10.1% to 27.8% of the total. Demand for such 
products over the period increased 44% annually (OECD, 2010).  

Table 27 
Top 5 importers and world supply of imports for electrical machinery to India, 2002-2007  
(US$ million) 
Countries 2002 Countries 2004 Countries 2007

USA 87.3 USA  118.3 China  544.6

Japan 66.0 China 101.5 Germany 212.4

Germany 61.3 Germany 95.4 USA  177.3

China 60.0 Korea  84.6 Japan 110.6

Korea 56.8 Japan 81.0 Korea 100.4

World 596.2 World 872.8 World 1,954.4
 

Source: The ICT sector in India: performance, growth and key challenges, DSTI/ ICCP/  
IE(2008)7/ FINAL, OECD/ODCE, 30 June 2010. 
 

The US has been a major export destination for electronic goods from India, 
followed by Singapore, Germany, Netherlands and the UAE in 2007. Export 
revenue from the world for Indian electronics goods has increased 132% over the 
five-year period 2002-2007 (OECD, 2010). India’s top five export destinations are 
shown in Table 28. 

                                                                            
38 WANG, Ling and Shiguo LIU (2010), Trends in Public and Private Investments in ICT R&D in China 
and on the Globalization of R&D and the Competitiveness of their Innovation Systems in ICT. Country 
report prepared for a study funded by European Union mimeo. 
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Table 28 
Top 5 export destinations of electronics goods from India, 2002-2007 (US$ million)  

Countries 2002 Countries 2004 Countries 2007

USA 240.8  USA  390.4 USA 730.8

Malaysia 178.4 Singapore 132.3 Singapore 262.1

Singapore 128.1 Netherlands  125.6 Germany 205.3

Netherlands 84.2 UAE 109.5 Netherlands 173.0

Hong Kong 57.0 Germany 108.4 UAE 151.3

World 1,174.8 World 1,729.5 World 2,730.3
 

Source: The ICT sector in India: performance, growth and key challenges, DSTI/ ICCP/  
IE(2008)7/ FINAL, OECD/ODCE, 30 June 2010. 
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CHAPTER 8 
POLICY EVOLUTION AND WAY FORWARD 

 

he previous chapters have documented various aspects of the Indian 
ICT sector; this chapter traces the policy evolution that has shaped 

the outcomes. It is well known that the Indian ICT industry walks on one leg, i.e. 
exports of software services. The strategy of ‘walking on one leg’ started in the 
mid-1990s when India shifted its focus from hardware to software. The 
Manufacturers’ Association for Information Technology opine that the hardware 
sector was treated with indifference by successive governments (Singh, 2003).  

From 1991 onwards, the policy orientation changed from an inward-oriented, 
state directed and controlled development strategy to a liberal economy that 
opened up to external competition and investment. Various issues with respect to 
tariff policy, export and import policy, specialised hardware manufacturing hubs, 
marketing the “Made in India” brand, inviting multinational electronics 
manufacturing/service companies to set up Indian operations, the development of 
semiconductor industries, patenting, etc., were taken up in order to bring reforms 
to this sector (Majumdar, 2010). Following the WTO International Trade 
Agreement India removed all custom duties on IT hardware by 2004, exposing 
local manufacturers to global competition. This resulted in consolidation of the 
sector with many local manufacturers turning into importers of foreign goods who 
started serving local demands. India remains a major importer of electronic 
materials, components and finished equipment. The country imports electronic 
goods mainly from China.  

8.1 Policy evolution 

The Department of Information Technology (DIT) in the Ministry of 
Communications and Information Technology is inter alia responsible for 
formulation, implementation and review of national policies in the field of 
Information Technology. All policy matters relating to silicon facility, computer 
based information technology and processing, including hardware and software, 
standardization of procedures and matters relating to international bodies, 
promotion of knowledge-based enterprises, Internet, e-commerce, information 
technology education, and coordination among its various users are also 
addressed by the Department. 

The evolution of the Indian ICT sector can be divided into approximately three 
phases: until 1984, 1984–1990 and post-1990. In the first phase, the state 
attempted to run the sector apart from trying to establish its own technological 
trajectories, which resulted in a shallow commercial sector. In this phase, there 
was no great differentiation between software and hardware. In the second 
phase, the importance of software as a viable option for income generation and 
technological capability enhancement was realised by the government. In the 
third phase, the software export industry blossomed, aggressively promoted by 
both national and sub-national governments. Consequently, the export-driven 

T	  
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growth model relegated the hardware and domestic sectors, despite the huge 
potential. Though the sector is growing in all domains, it is predominantly driven 
by software services and telecom services. Major milestones in the evolution of 
the ICT sector in the past twenty years are presented in the Table 29. 

Table 29 
Evolution of the Indian ICT Sector 

!

Year Event / Description 
1978 • IBM disagrees with the Indian government on diluting foreign equity to 

40%, under FERA (Foreign Exchange Regulations Act), and exits from 
India, leaving its domestic installations.   

 • Indian firms undertake maintenance of IBM installations in the country.  
1981–
1982 

• The present top 20 firms – Infosys and NIIT – are started. Infosys 
provided software services, while NIIT ventured into the training segment.  

• Establishment of national super-computing facility at the Indian Institute 
of Science, Bangalore.   

1984 • Introduction of new computer policy – reduction of import duties for 
peripherals, permission for foreign equity participation, recognition of 
software as a separate industry.  

 • Centre of Development of Telematics (C-DOT) was established to design 
and manufacture indigenous telecom systems required by the country.  

1985 • Selected banks and railway reservation counters were computerized, 
marking the beginning of the use of computers in the non-academic and 
research domains.  

 • First computer supermarket selling computers and peripherals to non-
industry customers was started in Mumbai.  

 • Texas Instruments (TI) starts its Bangalore office despite bureaucratic 
hurdles in the forms of clearances from multiple state agencies. TI is the 
first multinational firm to successfully demonstrate that outsourcing can be 
done in India. 

1986 • Introduction of first software policy which showed an understanding of the 
industry and sent positive signals to potential investors. Policy efforts 
include de-licensing of the industry, emphasis on training, permission to 
import hardware and software, and a strong software export commitment 
from firms, thus encouraging exports.   

1987 • Entry of MNCs through a host of tie-ups with local firms. MNCs used 
domestic firms as a buffer to deal with policy risks, explore the domestic 
market and exploit local capabilities for global competitiveness.  

1988 • Establishment of NASSCOM (National Association of Software and Service 
Companies). 

 • Formation of Electronics and Software Promotion Council (ESC). 
 • Software gets complete exemption from excise duty. 
1990 • Entry of first super computer CRAY XMP-14. 
1991 • Introduction of Software Technology Parks of India (STPI) scheme, which 

is the most important catalyst for the birth of the software export sector in 
India. This scheme includes single-window clearance to set up firms, no 
import duty, 100% foreign equity, and income tax exemption on export 
earnings for 10 years.   

 • Saha Computers & Communications, the first Indian firm to manufacture 
laptops, shows improvements in technological capabilities or 
collaborations.  

 • Joint venture between HCL and HP to develop multiprocessor UNIX for HP, 
indicating signs of contract R&D in the early phases.   

1992 • IBM returned to India to sell hardware, software and export software 
services. 

 • iFlex, a banking software product firm, currently the leading product firm 
from India, was started.   
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Table 29 cont’d 
Evolution of the Indian ICT Sector 
Year Event / Description 
1993 • Indian programmers need to get H1-B visa to work in the US. The huge 

demand in the US for low-skilled programming services during the Y2K 
phase led to most firms carrying out body-shopping. Indian firms started 
sending programmers on short-term contracts to the US to work onsite. 
Later these services were converted into software maintenance work in 
the US firms, making onsite one of the major revenue earners of the 
Indian industry.       

1994 • National Telecom Policy is announced which in turn decreases the cost of 
telecom infrastructure and increases communication facilities.  

 • Indian firms started exploring foreign locations as branches as they gain 
confidence through onsite work. Wipro sets up R&D centre in the US; 
Infosys opens a US subsidiary. 

 • HCL-HP delivers India’s first Pentium machine.  
1995 • First cyber café opened in Mumbai. 
 • National-level online railway reservation introduced, showcasing ICT 

capabilities. 
 • VSNL, a public firm, introduces India’s first full Internet for public access.   
1996 • Rediff.com, India’s premier dotcom, is launched as Internet penetration 

increases in the country apart from serving India-specific information 
needs abroad.  

1998 • The National IT Task Force formed by the Government of India which 
envisioned the growth of the IT industry apart from making the 
government digital.   

 • MNCs start exploring the feasibility of using local expertise for developing 
global technologies. Many MNCS set up research labs in academic 
institutes. 

 • Centre for Development of Advanced Computing (C-DAC) develops first 
indigenous supercomputer, PARAM 1000.  

1999 • Infosys is the first Indian firm to be listed on NASDAQ. 
 • 100% FDI in IT industry recommended. 
 • National Telecom Policy, 1999 
2000 • HP Global set up in Bangalore for back-office work.  
 • Bangalore and clusters like Chennai, Hyderabad and Delhi emerge as IT 

clusters.   
2001 • Growth rate of the industry dips due to tech-led slow down, 9/11, and 

12/13.  
2002 • Centrino mobile technology launched in India. 
2004 • Pro-IT government loses power in two provinces, Karnataka and Andhra 

Pradesh, making political parties cautious about pro-IT policies.  
 • Indian software firms cross billion dollar barrier. 
 • Broadband policy announced, permitting use of 2.4 GHz in outdoor 

locations. 
!

 
Source: Ilavarasan, P., and Malik, P. (2010) 
 
Until 1986, the government did not have any overt ICT policy. Moreover, the 
general macroeconomic policy was concentrating more on agriculture and 
manufacturing. The unintended consequence of government intervention was that 
by neglecting the services sector it was left free to grow, unconstrained from 
government regulation. This policy indifference was in fact a boon for the 
mushrooming of a private capital driven computer services industry.   
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The success of the Indian software sector is largely attributed to the availability of 
high-skilled technical labour for exports. Indian software services firms exploited 
the under-utilized engineering talent produced after independence to meet rising 
global needs, especially from the US, which is the world’s largest consumer of 
software. India’s rise in the global ICT sector during the Y2K boom period is well 
documented (Balakrishnan, 2006; Parthasarathy, 2004). Two major 
developments served as catalysts: the exit of IBM in the 1970s left numerous 
machines in India that provided services opportunities to Indian entrepreneurs 
and the establishment of Texas Instruments in Bangalore enabled companies to 
execute designs whose subsequent success demonstrated the feasibility of 
providing software services using local capabilities.  

The bulk of the software export activity from the early 1980s to mid 1990s 
comprised of body shopping or onsite delivery. Lower salaries of Indian software 
professionals compared to those available in the developed nations provided a 
comparative advantage to the Indian enterprises. However, Indian companies 
have progressively demonstrated their technological and project management 
skills by successfully completing turnkey projects. Recent trends have shown the 
coming of age of Indian multinationals as well. 

According to Balakrishnan (2006) three types of Indian firms drove the Indian 
services sector: entrepreneurial firms started by professionals who were working 
for multinationals in the early 1980s (for example, Patni Computer Systems and 
Infosys), ICT manufacturing firms that diversified into software (for example, HCL 
and Wipro), and software divisions started by established industrial groups (for 
example, TCS and Satyam).  

Recent research studies credit the late impetus provided by government policies 
(Balakrishnan, 2006; Sharma, 2009). Software technology parks (STP) were 
introduced in 1991. “Under the STP scheme, firms are allowed to import 
equipment without an import license or having to pay an import duty. Similarly, 
equipment purchased from the domestic market is exempt from excise duty. 
Foreign equity up to 100 percent is permitted and firms are allowed to freely 
repatriate capital investment, royalties and dividends after paying the necessary 
taxes. In return, there is an export obligation. Firms have to earn a net amount 
equal to 150 percent of the hardware imported within four years. They also have 
to earn a net amount equal to 150 percent of their wage bill on an annual basis. 
Although the STP scheme was meant for 100 percent export units, in January 
1995 STP firms were allowed to sell up to 25 percent of the value of their exports 
to the domestic tariff area. The figure was revised to 50 percent in 1999 
(Parthasarathy, 2004, p.18).” Also, firms registered under the STP scheme get an 
income tax exemption on export earnings for 10 years.   

A Task Force on Human Resource Development was established to develop long-
term strategies to increase the number of well-trained IT professionals. More 
recent initiatives include upgrades to the Education and Research Network 
(ERNET) connecting various universities and regional engineering colleges (RECs), 
lowering customs duties on IT products, allowing 100 percent foreign investment 
and passing the Information Technology Act, 2000. 
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Today the Indian companies after having gone through a phase of learning 
through outsourcing in India, have moved from offering outsourced application 
development for other companies, to working in other regions, as well as moving 
up in the value chain to producing customized software and “products” for very 
large customers in industry and government; in cases creating their own product 
brands. Some product firms are trying to become world leaders in specific niches. 
The upgrading of technology capability in order to perform this advanced work is 
accomplished through different channels, not the least being by the acquisition of 
foreign firms (and their capability and presence in markets) (Tschang, 2008). 

8.2 Challenges and way forward 

India’s existing IT policy of export dependence needs to be revised. India 
needs to develop an internal demand driven IT industry and it must also broaden 
its export market such that its over-dependence on the US is reduced. This over-
dependence does not augur well in the xenophobic environment of the US 
industry, which is increasingly being supported by US lawmakers.  

Second, progressive weakening of IT hardware production in India is an area of 
concern.  India is one of the pioneering countries in the developing world to 
develop an electronics production base and it has a highly diversified product 
structure with more than 3,000 firms engaged in the production of a wide range 
of electronic consumer goods, electronic capital goods, and intermediates 
(Joseph, 1997; Joseph, 2004b). The growth rate of electronics production in the 
country has not even kept pace with the overall growth of the economy.  

Such a dismal performance of the electronics industry in recent years needs to be 
seen against the fact that during the 1970s and 1980s the recorded growth rate 
of the industry was way above the industrial sector in general and the 
manufacturing industries. The booming software sector with lagging hardware 
needs to be a major point of concern particularly because, of late, China has been 
emerging as a major competitor to India in software. Given the solid hardware 
base, China is perceived to have high potential for growth, which in turn calls for 
strengthening India’s hardware base to sustain its current comparative 
advantage. 

The development of IT in China and other parts of East and South East Asia, as 
well as in Eastern Europe, are new challenges that the Indian IT industry will have 
to face. The cessation of certain income tax benefits to IT companies will add to 
the challenges. However, the Indian IT industry has considerable depth and 
maturity and has to find a way to maintain its leadership role. Companies in the 
sector, especially those in the hardware segment where Indian achievement has 
been limited, are in a position to avail of the benefits available in the Special 
Economic Zone (SEZ) scheme. 

Another area of concern is India’s total R&D investment, which at 0.8% of GDP is 
very low compared to countries such as China (1.3%) and Brazil (1.1%). The 
emergence of India as a world centre for outsourcing and IT software services is 
helping to change the perception of India, and 150 of the Fortune 500 firms have 
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R&D centres in India. Nevertheless, investment in R&D by the private sector is 
still relatively low and based largely on the outsourcing market, where Indian 
firms such as HCL, MindTree, TCS, Wipro and others are well placed. MNCs in the 
revenue range of US$100-200 million have the most problems hiring the right 
quality people. In general, R&D institutions lack resources and industry support. 
The education system is not standardized across various states to meet the 
demand for researchers, and industry partners play an insignificant role in the 
accreditation process. To help overcome these weaknesses, government bodies 
such as the Technology Information Forecasting and Assessment Council (TIFAC) 
of the Department of Science and Technology have been actively associated as an 
interface in bringing academic institutions and industry partners together (OECD, 
2010). Overall, a lot needs to be done to make the Indian ICT industry 
innovation-driven and efforts need to be made in all aspects of the innovation 
system.  

In the coming years large growth in the ICT sector will increasingly demand 
educated professionals, apart from efficient telecommunication services, power 
and venture capital needs; if they are not forthcoming, then there is a possibility 
of increase in wages and salaries. This may alter our cost advantage in relation to 
other front runners (countries like Ireland, Israel, Philippines, and Mexico) in the 
IT business of software exports of products and services.  

University-industry alliances leave much to be desired, limited to campus 
placement and student internships. Industry opines that the nature of the 
research capabilities in universities is not matching their interests - apart from 
expressing concern over poor technological capabilities. On the other hand, 
universities and public research laboratories claim that they are focusing on basic 
research and do not want to be swayed by the industry demand. However, 
scientometric studies of Indian academic research show that ICT-related 
disciplines do not figure in the top five disciplines with a global impact. 
Universities are struggling to attract students for PhD programs and face faculty 
shortage in ICT areas. Hence, Indian universities as birthplaces of path-breaking, 
innovative companies cannot be envisaged. 

Both state and central governments have been trying to expand the presence of 
the Indian ICT sector beyond the established clusters. Though efforts are 
impressive, sustainability of the industry is dependent on many soft infrastructure 
factors like availability of high-end labour pool, competitive pool of suppliers, 
access to power centers of policy making, venture capital accessibility, and 
opportunities for interaction that enhances innovation and the like. Given the lack 
of soft infrastructure, the sustainability of the industrial sector in second-tier cities 
will be difficult. 

If India is to retain its leadership position and sustain the importance of the ICT 
sector to the economy in the future, policy will have to ensure: (a) Improved 
supply of quality human capital; (b) Creation of world-class infrastructure and 
bridging the digital divide; (c) Overcoming telecommunications infrastructure and 
regulatory challenges; (d) Promoting the hardware/electronics sector for domestic 
demand and export; and (e) Fostering innovation. 
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ANNEX I 
CONCORDANCES BETWEEN ISIC REV. 4 AND NIC 2004 AND NIC 1998 

 

Activity ICT 
sector

ICT 
sector Activity

Manufacturing of electronic 
components and boards 2610 3210* Manufacture of electronic valves and tubes and other 

electronic components
Manufacture of computers 
and peripheral equipment 2620 3000* Manufacture of office, accounting and computing 

machinery
Manufacture of 
communication equipment 2630 3220* Manufacture of television and radio transmitters and 

apparatus for line telephony and line telegraphy

Manufacture of consumer 
electronics 2640 3230*

Manufacture of television and radio receivers, sound 
or video recording or reproducing apparatus, and 
associated goods

Manufacture of magnetic and 
optical media 2680 2429* Manufacture of other chemical product n.e.c.

Wholesale computers, 
computer peripheral 
equipment and software

4651 5151 Wholesale of computers, computer peripheral 
equipment and software

Wholesale of electronic and 
telecommunications 
equipment and parts

4652 5152 Wholesale of electronic parts and equipments

5139* Wholesale of other household goods

Software Publishing 5820 7221 Software publishing
Wired telecommunications 
activities 6110 6420* Telecommunications 

Wireless telecommunications 
activities 6120 6420* Telecommunications 

Satellite telecommunications 
activities 6130 6420* Telecommunications 

Other telecommunications 
activities 6190 6420* Telecommunications

Computer programming 
activities 6201 7229* Other software consultancy and supply

Computer consultancy and 
computer facilities 
management activities

6202 7210
Hardware consultancy.[This class includes 
consultancy on type and configuration of hardware 
with or without associated software application.]

7229* Other software consultancy and supply

Other information technology 
and computer service 
activities

6209 7290*
Other computer related activities [for example 
maintenance of websites of other firms/ creation of 
multimedia presentations for other firms etc.]

Data processing hosting 
related activities 6311 7230

Data processing. [This includes the processing or 
tabulation of all types of data. Provision of such 
services on (i) an hourly or time -share basis, and 
(ii) management or operation of data processing 
facilities of others on a time sharing basis; on a fee 
or contract basis].

Web portals 6312 7240*

Database activities and distribution of electronic 
content [This includes data base development, data 
storage and data base availability. The provision of 
data in a certain order/sequence, accessible to 
everybody or to limited users and can be sorted on 
demand.]

Repair of computers and 
peripheral equipment 9511 7250* Maintenance and repair of office, accounting and 

computing machinery
Repair of communication 
equipment 9512 3220* Manufacture of television and radio transmitters and 

apparatus for line telephony and line telegraphy

Concordance for ICT Sector based on ISIC Rev. 4 Definition 
ISIC Rev. 4 NIC 2004
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ISIC Rev. 4

Activity ICT 
sector

ICT 
sector Activity

Manufacturing of electronic 
components and boards 2610 3210* Manufacture of electronic valves and tubes and other 

electronic components

Manufacture of computers 
and peripheral equipment 2620 3000* Manufacture of office, accounting and computing 

machinery

Manufacture of 
communication equipment 2630 3220* Manufacture of television and radio transmitters and 

apparatus for line telephony and line telegraphy

Manufacture of consumer 
electronics 2640 3230*

Manufacture of television and radio receivers, sound 
or video recording or reproducing apparatus, and 
associated goods

Manufacture of magnetic and 
optical media 2680 2429* Manufacture of other chemical product n.e.c.

Wholesale computers, 
computer peripheral 
equipment and software

4651 5150* Wholesale of machinery, equipment and supplies

Wholesale of electronic and 
telecomminications 
equipment and parts

4652 5150* Wholesale of machinery, equipment and supplies

5139* Wholesale of other household goods

Software Publishing 5820 7220* Software consultancy and supply 

Wired telecommunications 
activities 6110 6420* Telecommunications 

Wireless telecommunications 
activities 6120 6420* Telecommunications 

Satellite telecommunications 
activities 6130 6420* Telecommunications 

Other telecommunications 
activities 6190 6420* Telecommunications 

Computer programming 
activities 6201 7220* Software consultancy and supply.

Computer consultancy and 
computer facilities 
management activities

6202 7210
Hardware consultancy.[This class includes 
consultancy on type and configuration of hardware 
with or without associated software application.

7220* Software consultancy and supply.

Other information technology 
and computer service 
activities

6209 7290*
Other computer related activities [for example 
maintenance of websites of other firms/ creation of 
multimedia presentations for other firms etc.]

Data processing hosting 
related activities 6311 7230

Data processing. [This includes the processing or 
tabulation of all types of data. Provision of such 
services on (i) an hourly or time -share basis, and 
(ii) management or operation of data processing 
facilities of others on a time sharing basis; on a fee 
or contract basis].

Web portals 6312 7240*

Database activities and distribution of electronic 
content [This includes data base development, data 
storage and data base availability. The provision of 
data in a certain order/sequence, accessible to 
everybody or to limited users and can be sorted on 
demand.].

Repair of computers and 
peripheral equipment 9511 7250* Maintenance and repair of office, accounting and 

computing machinery

Repair of communication 
equipment 9512 3220* Manufacture of television and radio transmitters and 

apparatus for line telephony and line telegraphy

Concordance for ICT Sector based on ISIC Rev. 4 Definition 
NIC 1998

 

Note: (*) indicates only part of the category. 
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ANNEX II 
ICT SECTOR DEFINITIONS 

 

Gross Value Added (GVA) 
GVA is derived by deducting total value of input from total value of output. 
 
Total value of output and input are defined as follows: 
 

Total Value of Inputs: 
Total value of inputs for a factory comprises: 

I. Total value of fuels and materials consumed and 
II. Expenditure incurred on the following items: 

a. Cost of contract and commission work done by others on material 
supplied; 

b. Cost of material consumed for repair and maintenance work done 
by others on factory’s fixed assets; 

c. Postage, telephone and telex; 
d. Insurance and banking charges; 
e. Cost of printing and stationary. 

III. Purchase value of goods sold in the same condition as purchased. Rent 
and interest paid by the production unit are not included. 

 

Total Value of Outputs: 
Total value of outputs for a factory comprises: 

I. Total ex-factory value of products and by-products manufactured. 
II. Receipts from non-industrial services rendered to others 

III. Receipts from work done for others on material supplied by them. 
IV. Value of electricity produced and sold. 
V. Sale value of goods sold in the same condition as purchased. 

VI. Value of addition in stock of semi-finished goods 
VII. Value of own construction. 

Rent and interest received by the production unit are not included. 
 

Workers 
Workers are defined to include all persons employed directly or through any 
agency whether for wages or not and engaged in any manufacturing process or in 
cleaning any part of the machinery or premises used for manufacturing process or 
in any other kind of work incidental to or connected with the manufacturing 
process or the subject of the manufacturing process. Labour engaged in the repair 
and maintenance or production of fixed assets for a factory’s own use or labour 
employed for generating electricity or producing coal, gas etc. are included. 
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Employees 
Employees include all workers defined above and persons receiving wages and 
holding supervisory or managerial positions engaged in administrative office, 
store keeping section and welfare section, sales department as also those 
engaged in purchase of raw materials etc. or purchase of fixed assets for the 
factory and watch & ward staff. 
 

Persons Engaged 
Include the employees as defined above and all working proprietors and their 
family members who are actively engaged in the work of the factory even without 
any pay and the unpaid members of the co-operative societies who worked in or 
for the factory in any direct and productive capacity. 

The number of workers or employees is an average number obtained by dividing 
person days worked by the number of days the factory had worked during the 
reference year. 
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ANNEX III 
NATIONAL SURVEYS AND STATISTICS 

 
 

Annual Survey of Industries (ASI) 

The Annual Survey of Industries (ASI) is the principal source of industrial 
statistics in India. It provides statistical information to assess and evaluate, 
objectively and realistically, the changes in the growth, composition and structure 
of the organised manufacturing sector. This covers activities related to 
manufacturing processes, repair services, gas and water supply and cold storage. 
The survey is conducted annually under the statutory provisions of the Collection 
of Statistics Act 1953, and the Rules framed there-under in 1959, except in the 
State of Jammu & Kashmir where it is conducted under the State Collection of 
Statistics Act, 1961 and the rules framed there-under in 1964. 

It covers all factories registered under Sections 2m(i) and 2m(ii) of the Factories 
Act 1948, i.e. those factories employing 10 or more workers using power and 
those employing 20 or more workers without using power. The survey also covers 
bidi and cigar manufacturing establishments registered under the Bidi & Cigar 
Workers (Conditions of Employment) Act, 1966.  

ASI is a combination of both complete enumeration and sample survey. A part of 
the study units is covered on complete enumeration basis (Census Sector), while 
the remaining units are covered on sample basis (sample sector). 

The study unit in ASI is a factory in case of manufacturing industries, a workshop 
in case of repair services, an undertaking or a licensee in case of electricity, gas 
and water supply and an establishment in the case of bidi and cigar industries. 

The Census sector comprises: 

(i) Units employing 100 workers or more; 

(ii) Units in the industrially less developed states having few industries; 

(iii) All units covered under joint returns; and 

(iv) Each Stratum having less than 6 units. 

The strata are formed in each state according to the industries under 4 digit 
National Industrial Classification Codes. A stratified sampling design is adopted in 
case of sample sector units. At least 6 units are selected from each stratum in the 
form of two equal interpenetrating sub-samples independently, applying circular 
systematic sampling. In case the number of units in a particular stratum is less 
than or equal to 6, these are fully covered. A sample size of approximately 20% 
of sample sector units is covered every year by this method, with slight variations 
in sample size across states, keeping in view the reliability of the state level 
estimates, the availability of resources and the constraint of the overall sample 
size at the all-India level. The industry-wise, state-wise, industry division-wise, 
etc. estimates are compiled by applying appropriate multipliers. 
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National Sample Survey Office (NSSO) 63rd round39 

The principal source of Service Sector statistics in India, that are compiled 
following standard statistical classification and methodology, is the NSSO which 
collects data pertaining to Service Sector periodically through follow up enterprise 
surveys. The 63rd round of NSSO (July 2006–June 2007) is a comprehensive 
survey that covered both Organised and Unorganised Enterprises of some 
selected service industries. 

Scope & Coverage: The 63rd round covered broadly service sector enterprises 
engaged in the activities of hotels and restaurants; transport, storage and 
communication (Section I); financial intermediation (Section J); real estate, 
renting and business activities (Section K); education (Section M); health and 
social work (Section N); and other community, social and personal service 
activities (Section O). As regards the geographical coverage of the survey, it 
covered all the states and Union Territories of India, except a few very difficult 
and inaccessible areas. 

Sample design: The broad sample design followed in the earlier rounds of NSSO is 
a stratified multi-stage sampling based on the use of area-frame for the selection 
of sample units. 

The 63rd round for the first time used a combination of complete enumeration 
and sample survey and also a combination of List Frame and Area Frame for 
sample selection. In view of large contribution to GDP of the larger service 
enterprises and the instability of the state level estimates arising out of sampling 
fluctuations i.e. inclusion/exclusion of the large service enterprises in the sample, 
it was decided to use a List Frame of large service sector enterprises to select the 
study units and survey these on complete enumeration basis. A list of 998 big 
service sector enterprises spread all over India was prepared for surveying. The 
list frame covered both financial and non-financial service sector enterprises. 
However, out of these 998 list frame units, only 438 units could ultimately be 
identified/surveyed. For the smaller units the Area Frame was used for sample 
selection. A stratified multi-stage sampling design was adopted. The First-stage 
Units (FSUs) were villages in rural areas and Urban Frame Survey (UFS) blocks in 
urban areas. The ultimate stage units were Service sector enterprises in both 
Urban & Rural areas. Very large villages/towns, UFS blocks were divided into 
hamlet groups (hg)/subblocks (sb), which formed the intermediate stage units for 
the selection of hgs/sbs from each FSU. 

Design based estimates of selected survey characteristics were obtained 
separately for List Frame and Area Frame. Finally these two sets of estimates 
were combined to get the pooled estimates for the combined frame at various 
levels. 

                                                                            
39 For more information on other rounds of NSSO visit: 
http://mospi.gov.in/nsso_4aug2008/web/nsso.htm?status=1&menu_id=28  
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National Accounts Statistics (NAS) 

The annual publication of “National Accounts Statistics (NAS)” presents 
the estimates of national/domestic product, consolidated accounts of the nation, 
private final consumption expenditure, savings, capital formation, public sector 
transactions and disaggregated statements. This publication also includes 
Statements on the Revised Advanced Estimates also. A brief analytical write-up, 
giving an overview of the economy as observed in the NAS, is also included in the 
publication. The latest available publication is Nation Accounts Statistics “NAS-
2009” covering the information for the year 2007/08. The publication is available 
at the link, http://mospi.gov.in/mospicsoreptpubn.htm. 
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ANNEX IV 
FOREIGN DIRECT INVESTMENTS IN TELECOM SECTOR 

 

Table 1:  FDI Investments in Telecom Sector 

Sl. Amount invested/
No. proposed to be

invested

Unit in operation

Unit in operation

MoU signed in 
March 2006. Land 
acquired. Under 
implementation.

Started in June 
2007

To set up Global Network 
Operation Centre for 
Customers in Asia Pacific 
Region, Europe, Middle 
East and Africa
Europe, Middle East and 
Africa 

Facility for manufacturing 
GSM Base Stations and 
Mobile Switching 
Equipment.

US $150 million already 
invested up to 2006 and 
an additional $US 200 
million by 2008

Announced on 
11.04.05.                
Unit in operation.

Factory inaugurated 
on 11.3.05.

Unit in operation: 
Investment 
completed

Announced the 
project at Jaipur on 
11.3.05 and factory 
inaugurated on 
25.02.06. One more 
facility inaugurated 
on 27.11.06.         
Unit in operation.

Unit in operation. 
Additional 
investment 
announced on 
16.3.07.

Announced on 
06.04.05. Factory 
inaugurated on 
11.03.06. Unit in 
operation.

Unit in operation in 
1st quarter of 2007.

Foundation stone 
laid on 04.10.06. 
Factory to be 
operational in the 
second half of 2007.

Factory inaugurated 
on 11.04.05.

Announced on 
16.12.05. Centre 
inaugurated on 
11.03.06.

US $ 12 million and 
additional US$ 23 
million.

Mobile handset 
manufacturing

US $ 300 million (with 
10,000 employees)

High density 
interconnections PCB 
manufacturing plant

US$ 100 million in the 
first phase and US$ 
million in the second 
phase

Gurgaon

2 Elcoteq Bangalore

1

(i) Ericsson Jaipur

(ii) Ericsson Chennai

(iii) Ericsson

R&D facility and Global 
Service Delivery Centre

US $ 100 million already 
invested

US $ 100 million out of 
which US$ 18 million 
already invested

Telecom manufacturing

R&D facility and Global 
Service Delivery Centre

US $ 12 million

6 Salcomp Chennai US $ 8 million

7 Chennai US $ 110 million

Mobile Phone Chargers

Manufacturing of mobile 
handsets and 
components and 
Electronic Hardware and 
related Services

HonHai 
(FoxConn) 
Precision 
Industry Co.

Pune and Noida

8 Perlos Chennai Handset Mechanics

4

(i) Nokia Chennai

(ii) Nokia Chennai

5 Aspocom Chennai

3 LG Mobile handsets etc.

FDI investments in Telecom Sector (Major cases)
From February, 2005 to December, 2007  (As of 31.12.2007)

Name Location Nature of Project Present status
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Table 1:  FDI Investments in Telecom Sector (cont’d) 

Sl. Amount invested/
No. proposed to be

invested
Manufacturing of Ground breaking in
Mobile phone early 2007 and to
accessories be operational by

mid 2007

Unit in operation

Manufacturing
Mankapur, Technology transfer / recommenced on
U.P. revival of ITI 07.07.05.

Unit in operation
Manufacturing

Rae Bareli, Technology transfer / recommenced on
U.P. revival of ITI 09.11.05.

Unit in operation
Manesar, Handset US $ 15 million. Factory inaugurated
Gurgaon, manufacturing Additionally on 07.03.06
Haryana expansion Plan of

US $ 200 million Unit in operation
during 3 years.

Chennai/ Telecom equipment Announced on
Hyderabad/ manufacturing 09.08.05.
Kolkata

Manufacturing of US $ 100 Million Announced on
Telecom Hardwares in 1st Phase 14.09.05.
such as Cell phones, US $ 200 Million
Set Top Boxes, Inaugurated on
Optical Networking in 2nd Phase 4.11.06.
systems etc.
Mechanical and Unit in operation.
System integration of

Base Stations.

NGN Lab at Chennai; US $ 1.1 Billion Announced on
e-Governance including US $ 10 19.10.05.
Networking in million at Chennai.

IT & Telecom across Investment in IT Under

the nation and Telecom sector implementation.
across the nation.

GSM Phone
Manufacturing of launched in Delhi
Motorola’s first on 22.12.05
“Made in India” low
cost GSM Phone Unit in operation

MoU signed on
Manufacturing of US $ 100 million 07.06.2006
handsets (within one year) Announced on

07.06.2006
Nokia
Siemens
Network
Velankani Sriperumbedur, Electronic hardware SEZ license in May
Information Kanchipuram & software including 2007
System Pvt ltd ITes

Centre inaugurated on 
03.09.05.

Announced in July 2007Wireless network 
equipment

Name Location Nature of Project Present status

FDI investments in Telecom Sector (Major cases)
From February, 2005 to December, 2007  (As of 31.12.2007)

16 Chennai US $ 100 million

17 US $ 200 million

15

(i) Motorola Chennai US $ 70 million

(ii) Motorola Chennai

13 Flextronics Chennai

14 CISCO Chennai

11 Samsung

12 Siemens US $ 100 Million

9 Chennai US $ 25 million

10

(i) Alcatel Chennai WiMax Centre etc. US $ 60 million

(ii) Alcatel US $ 10 million

(iii) Alcatel US $ 10 million

Laird Technologies
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Table 2: Approved FDI in Telecom Sector 

Indian Company
Foreign 
Country Activities

Proposed 
Amount of FDI 
(Rs. in Crore)

Year of 
Approval FDI

Devas Multimedia Pvt. Ltd. USA ISP 0.1 April, 06 87%

Virtela India Pvt. Ltd. USA ISP 0.1 April, 06 100%

Ramboll Telecom Services India 
Pvt. Ltd. Denmark

Consultancy, Design 
and SW 
Development 
Services for Telecom 
Sector

1 April, 06 100%

AT & T Global Network Services 
India Pvt. Ltd. 

USA ISP, ILD, NLD 18.5 May, 06 74%

Matsushita Electric Industrial 
Co. Ltd. 

Japan 

Import, Export etc in 
Respect of Office 
Automation and 
Telecom Products

60 June, 06 100%

Reliance Communication 
Ventures Ltd.

FIIs CMTS - June, 06 74%

Mauritius/FIIs/

OCBs/NRIs

Chorus Call Inc. USA Tele-Conferencing 0 July, 06 51%

Hutchison Essar Ltd. - CMTS - July, 06 68%

e-Citi Infotech Developers Pvt. 
Ltd. Mauritius IP-I 400 November, 06 100%

Essar Telecom Linveestments 
Ltd.

Mauritius Investing Company 230 November, 06 99%

Spice Communications Pvt. Ltd. Mauritius CMTS 510.6 November, 06 74%

ATC Tower Company of India 
Pvt. Ltd. USA IP-I 0 December, 06 100%

Independent Mobile 
Infrastructure 

Mauritius IP-I 3000 December, 06 100%

Nokia Netword India Pvt. Ltd. Netherlands
B2 to B2 Telecom 
Operators and Other 
Customers in India

0 December, 06 100%

Idea Cellular Ltd. FIIs, FVCIs CMTS 2500 December, 06 74%

Hair International Co. Ltd. Hong Kong
Manufaacturing of 
Electronic and IT 
Sector 

1.1 January, 07 51%

Worldcom Communications (I) 
Pvt. Ltd. Singapore ISP 5 January, 07 74%

Reliance Communication Pvt. 
Ltd. GDR CMTS 500 January, 07 74%

Hayat Communications Pvt. 
Ltd. 

NRI/Foreign IP-I 0 January, 07 100%

India Holdco(Essar 
Communications)

Mauritius
Investing Company 
(to Invest in 
Telecom Companies)

500 February, 07 100%

Foreign Direct Investment (FDI) Approved in Telecom Sector in India
(01.04.2006 to September 2009)

Bharti Airtel Ltd. CMTS 1850 June, 06 74%
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Table 2: Approved FDI in Telecom Sector (cont’d) 

Indian Company
Foreign 
Country Activities

Proposed 
Amount of FDI 
(Rs. in Crore)

Year of 
Approval FDI

Singapore 66%

UK

Cable & Wireless Networks 
India Pvt. Ltd.

UK ILD, NLD 0 April, 07 74%

BT Telecom India Pvt. Ltd. Mauritius ILD, NLD 142.6 May, 07 74%

I-Velozity Inc USA 
Content 
Development 2.3 June, 07 100%

Essar Spacetel Ltd. (Now 
Vodafone Essar Spacetel Ltd.)

Netherlands CMTS and UASL 0 July, 07 74%

Vodafone Essar Gujarat Ltd. Netherlands CMTS and UASL 0 July, 07

Vodafone Essar Cellular Ltd. Netherlands CMTS and UASL 0 July, 07

Vodafone Essar Mobile Services 
Ltd. Netherlands CMTS and UASL 0 July, 07 74%

Vodafone Essar South Ltd. Netherlands CMTS and UASL 0 July, 07 74%

Vodafone Telecom East Ltd. Netherlands CMTS and UASL 0 July, 07 74%

Vodafone Essar Digilink Ltd. Netherlands CMTS and UASL 0 July, 07 74%

Xcel Telecom Pvt. Ltd. Mauritius IP-I 1 Aug. 07 100%

E-18 Ltd, Cyprus ISP 5.6 Aug. 07 100%

Equant Network Services India 
Pvt. Ltd.

France ISP 19.4 Aug. 07 74%

Essar Communications Holdings 
Ltd. Mauritius IP-I 500 Oct. 07 100%

Sistema Joint Stock Financial 
Corporation Russia UASL 18.7 Nov. 07 41%

Global Assets Holdings 
Corporation Pvt. Ltd. Malaysia Network Services 580 Jan. 08 49%

Ortel Communication Ltd. Mauritius Network Services 11.28 Mar. 08 71%

GTL Infrastructure Ltd. FCCB Network Services 272.285 Mar. 08 74%

Hathway Cable & Datacom Pvt. 
Ltd.

Mauritius Cable TV Network 217.25 Mar. 08 37%

HAVTEQ Corporation, USA Providing Digital 
Map 

0.4 Mar. 08 100%

Vodafone Essar Infrastructure 
Ltd. - IP-I 0 09.05.2008 100%

Devas Multimedia Pvt. Ltd. USA ISP-Operating Cum 
Holdinh

US$75 Million 29.07.2009 70%

Marconi Telecom India Pvt. Ltd. Italy IT Based Services 0 08.07.2009 100%

SingTel Australia Holding Ptd. 
Ltd. Singapore

Internet, IT 
Consultancy 
Services etc.

0.48 08.07.2009 74%

ExlServices.com (India) Pvt. 
Ltd.

USA 
Internet and Voice 
Based Cumtomer 
Care Operations 

0 29.07.2008 74%

Hathway Cable & Datacom Pvt. 
Ltd. Mauritius Cable TV Network 43.06 08.08.08 43%

Aditya Birla Telecom Ltd. Mauritius CMTS 2704 26.08.08 68%

Quipo Telecom Infrastructure 
Ltd.

IP-I 95 June, 07

74%

Foreign Direct Investment (FDI) Approved in Telecom Sector in India
(01.04.2006 to September 2009)
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Table 2: Approved FDI in Telecom Sector (cont’d) 

Indian Company
Foreign 
Country Activities

Proposed 
Amount of FDI 
(Rs. in Crore)

Year of 
Approval FDI

Polcab Wires Pvt. Ltd. USA 
Manufacturing of 
Cables 551.05 12.09.08 100%

Transcend Infrastructure Ltd. NRI IP-I 12.15 12.09.08 100%

Essel Shyam Communication 
Ltd. CCPS

uplinking Services, 
VSAT Services 92.14 24.10.08 49%

United Villages Inc USA Village area network 
(VAN)

0 24.10.08 100%

Den Network Ltd. FIIS, FVCIs, 
VCF

Cables Distribution 
and Internet 
Services

0 12.12.08 49%

Equant Network Services India 
Pvt. Ltd.

Netherlands ILD/NLD/ISP 0 12.12.08 74%

Alcate-Lucent India Ltd. France 
Telecom Based 
Services 0 09.01.09

Tata Teleservices (Maharashtra) 
Ltd. Japan Telecom Services 949 09.01.09

Tata Teleservices Ltd. Japan Telecom Services 12924 09.01.09 26%

Bharti Telemedia Ltd. NRI/OCB Teleport Activity 0 09.01.09 48%

Pacific Internet India Pvt. Ltd. Singapore ISP 15.84 09.01.09 74%

Telecordia Technologies Inc USA MNP Solutions 45 23.02.09 74%

Tecnomen Oyj Finland
IT Solution for 
Telecom Service 
Providers

131.33 20.03.09 100%

Asianet Satellite 
Communication Ltd. Mauritius Teleport Activity 0.64 20.03.09 48%

Tanla Solutions Ltd. NRI
Production and Sale 
of Mobile Content 
and Services

31.5 20.03.09 50%

Broadband Pacenet India Pvt. 
Ltd.

Cyprus ISP 17.336 20.03.09 45%

Tikona Digital Networks Pvt. 
Ltd. - ISP 367.2 19.06.09 70%

Vodafone Essar Spacetel Pvt. 
Ltd. - ILD/NLD/ISP 0 19.06.09 74%

Ortus Infratel and Holding Pvt. 
Ltd. Netherlands IP-I 500 19.06.09 100%

BGS Smartcard Systems (I) 
Pvt. Ltd. - IT Solutions 0 19.06.09 100%

Verdant Telemetry USA Manufacturing 0.8 19.06.09 5%

Powermax Communications USA 
Proadband 
Communications 
Network Services

0 21.08.09 74%

Unitech Wireless Singapore UASL 3740 21.08.09 67%

Tecnomen Oyj Finland
IT Solution for 
Telecom Service 
Providers

1.3 21.08.09 96%

Ramboll Singapore Pvt. Ltd. Singapore IP-I 3 11.09.09 100%

Sistema Shyam Teleservices 
Ltd. Russia UASL/ISP 0 11.09.09 74%

Devas Multimedia Pvt. Ltd. Mauritius ISP 0 11.09.09 70%

67%

Foreign Direct Investment (FDI) Approved in Telecom Sector in India
(01.04.2006 to September 2009)

 
Source:  Lok Sabha Unstarred Question No. 617, dated 23.11.2009. (Downloaded from: 
indiastat.com on May 09, 2010).
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ANNEX V 
DEFINITION OF ICT SECTOR – HARMONIZED SYSTEM (HS) CODES 

 

Item 
Code Item Description Item 

Code Item Description

8471 Automatic data processing machines 846911 Word-processing machines

847330 Parts and accessories of data processing equipment 847010 Electronic calculators operable with internal power

847021 Electronic calculators, printing, external power

8517 Electric apparatus for line telephony, telegraphy 847029 Electronic calculators, non-printing, external power

852020 Telephone answering machines 847040 Accounting machines

852510 Transmission apparatus for radio, telephone and TV 847050 Cash registers

852520 Transmit-receive apparatus for radio, TV, etc. 847310 Parts and accessories of typewriters, word processors

852530 Television cameras 847321 Parts and accessories of electronic calculators

852610 Radar apparatus 847350 Parts and acc eq suitable

852790 Radio reception apparatus nes 852691 Radio navigational aid apparatus

852910 Aerials and aerial reflectors 852692 Radio remote control apparatus

853110 Burglar or fire alarms and similar apparatus 901041 _

854420 Co-axial cable and other co-axial electric conductors 901042 _

854470 Optical fibres and cables 901049 Apparatus for projection

9014 Navigational instruments, direction finding compasses

850431 Transformers electric, power capacity < 1 KVA, nes 901540 Photogrammetrical surveying instruments, appliances

850450 Inductors, electric 901580 Surveying, etc instruments nes

850490 Parts of electrical transformers and inductors 901811 Electro-cardiographs

852330 Cards incorp magnetic st 901812 Ultrasonic scanning appr

852460 Recorded cards w/magneti 901813 Magnetic resonance imaging

852990 Parts for radio/tv transmit/receive equipment, nes 901814 Scintigraphic apparatus

853221 Electric capacitors, fixed, tantalum, nes 901819 Electro-diagnostic apparatus, nes

853224 Electric capacitors, fixed, ceramic, multilayer 902212 Computed tomography apparatus

853230 Electric capacitors, variable or adjustable (pre-set) 902213 X-rays apparatus, dental

8533 Electrical resistors and rheostats except for heating 902214 X-rays apparatus, medical

8534 Electronic printed circuits 902219 Non-medical X-ray equipment

8540 Thermionic and cold cathode valves and tubes 9024 Machines for testing mechanical properties of material

8541 Diodes, transistors, semi-conductors, etc 902620 Equipment to measure or check pressure

8542 Electronic integrated circuits and microassemblies 902710 Gas/smoke analysis apparatus

902730 Spectrometers, spectrophotometers, etc using light

8518 Audio-electronic equipment, except recording devices 902740 Exposure meters

8519 Electronic sound reproducing equipment, non-recording 902750 Instruments nes using optical radiations

852010 Dictating machine requiring external power source 902780 Equipment for physical or chemical analysis, nes

852032 Magnetic tape rec digital 9028 Gas, liquid or electricity supply or production meter

852033 Magnetic tape rec cassette 9029 Revolution counters, taximeters, speedometers, etc

852039 Non-cassette audio tape recorders, sound reproducing 903010 Instruments to measure or detect ionising radiations

852090 Audio recording equipment without sound reproduction 903020 Cathode-ray oscilloscopes, oscillographs

8521 Video recording and reproducing apparatus 903031 Electrical multimeters

8522 Parts, accessories of audio, video recording equipment 903039 Ammeters, voltmeters, ohm meters, etc, non-recording

852311 Unrecorded magnetic tapes, width < 4 mm 903040 Gain, /distortion and crosstalk meters, etc

852312 Unrecorded magnetic tapes, width 4-6.5 mm 903082 Instr f/msrng semiconduc

852313 Unrecorded magnetic tapes, width > 6.5 mm 903083 Instr f/radiat mes,recording

852320 Unrecorded magnetic discs 903110 Machines for balancing mechanical parts, nes

852390 Unrecorded sound recording media except 
photo/magnetic

903120 Test benches for measuring or checking equipment

852540 Still image video camara 903130 Profile projectors, nes

852712 Pocket-size radio-casset 903141 Optical instr f/insp sem

852713 Radio apparatus w/sound 903180 Measuring or checking equipment, nes

852719 Radio receivers, portable, non-recording 903190 Parts and access for measuring, checking equipment

852721 Radio receivers, external power,sound reproduce/record 903210 Thermostats

852729 Radio receivers, external power, not sound reproducer 903220 Manostats 

852731 Radio-telephony receiver, with sound reproduce/record 903289 Automatic regulating/controlling equipment nes

852732 Radio-telephony etc receivers, nes 903290 Parts and accessories for automatic controls

852739 Radio-broadcast receivers nes

8528 Television receivers, video monitors, projectors

Computer Equipment

Telecom Equipment

Electronic Components

Audio and Video Equipment

Other ICT Goods



	  

	  

 


