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1. Introduction
The direction and pace of development in Information and Communication Technology (ICT) have been at the heart of economic changes of all world economies for more than a decade. Across the globe, countries have recognized ICT as an effective tool in catalyzing the economic activity in efficient governance and in developing human resources. 
Since 1991, Indian economic policy has become more liberal, with the easing of numerous regulatory constraints on industry. One feature of economic liberalization in India is the active promotion of ICT based industrialization by policy makers. For instance, subsequent to the formation of the WTO in 1995, the Indian government became a signatory to the Global Telecom Agreement and the Information Technology Agreement. These international commitments provided external pressure on India to revamp its tariff regime and established a legal framework for rapid adoption of information and communication technology. Furthermore, in 1999, the Central Government introduced the momentous Information Technology Bill in the Parliament. These and other policy initiatives symbolized India’s resolve to move towards greater informatization.   
It is not an exaggeration to suggest that Information Technology-Business Process Outsourcing (IT-BPO) industry has put India on the world map in less than two decades. If the country is respected today as an emerging global powerhouse and a vibrant, high-growth economy; a fair share of the credit is due to the contribution made by the ICT industry over the years. With a CAGR of over 24% in the last decade, the Indian ICT industry has emerged as a key growth engine for the economy contributing around 5.6% to the country’s GDP during 2009-2010. The industry generated revenue of $73.1 billion in 2009-10 from $69.4 billion in 2008-09, a growth of 5.3%. The export revenue touched $50.1 billion in 2009-10 accounting for over 68% of the total ICT industry revenue. The rapid emergence of the ICT sector has placed India on global stage during the last one and a half decades.
There has been considerable research on the contribution of ICTs on the economy. Some of the important contributions are by Oliner & Sichel (2000), Jorgenson & Stiroh (2000), Baily & Lawrence (2001), Brynjolfsson & Hitt (2003), Pohojola (2001), Kraemer & Dedrick (2001) who emphasized the use of ICT in enhancing productivity and competitiveness of different sectors of the economy. Another line of work has examined how adoption of ICT improves business processes. To name a few are contributions by Srinivasan, Kekre, & Mukhopadhyay (1994), Mukhopadhyay, Kekre, & Kalathur (1995), Barua & Mukhopadhyay (2000), Mukhopadhyay & Kekre (2002), Hubbard (2003), Athey & Stern (2002). Other impacts of ICT use for example, increased labour bargaining power, augmenting agricultural productivity, promoting education, and above all in building network societies has been dealt in the works by International Institute for Communication and Development (2005), Bayes et al. (1999), Richardson et al. (2000), Sobhan et al. (2002), UNCTAD (2003), Marshall & Taylor (2006), and Castells (2004). 
The relevance of the study in Indian context emanates from more than one reason. India’s success in ICT production and export has already attracted world attention and has been well documented in the literature by Joseph & Harilal (2001), Roy et al. (2000, 2002), Singh (2003), Siddharthan & Nollen (2004), Parayil (2006), and Chandrasekhar (2006). Therefore, it is pertinent to examine the sources of growth of the information sector of the Indian economy. Further, not many studies have been undertaken at a disaggregated level. 
Realizing the huge potential of the Indian ICT industry, this paper makes a modest attempt to study the factors underlying the sources of growth of Indian ICT industry during the period 1993-94 to 2003-04 (for which the input-output tables are available) with the help of a input-output structural decomposition analysis (SDA). This technique is regarded as one of the useful tools to identify sources of growth. 
The paper is arranged in the following manner: We begin with the   description of the theoretical model developed in an input-output framework adopted for the present study. This is followed by coverage and analysis of data. The results of the decomposition analysis has been presented and analyzed next. The paper concludes with a synopsis of the findings and their implications and also suggests several policy options for further development of the ICT sector of the Indian economy.
2. Model
For the purpose of identifying the sources of growth in the various information sectors, a Model based on Structural Decomposition Analysis (SDA) has been developed. SDA are nowadays a common descriptive tool in studying changes over time. The central idea is that the change in some variable is decomposed, usually in an additive way, into the changes in its determinants. It thus becomes possible to quantify the underlying source of the changes. A good volume of literature with respect to SDA methodology and its application has developed in recent years. To name a few are Rose & Carter (1996), Albala-Bertrand (1999),  Alcala et al. (1999), Mukhopadhyay & Chakraborty (1999), Dietzenbacher & Los (2000), Drejer (2000), During & Schnabl (2000), Shishido et al. (2000), Jacobsen (2000) and de Hann (2001).

The model is based on Structural Decomposition Analysis (SDA) which is presented below. 
2.1  Model 
The Model starts from an accounting identity of demand and supply. In an open Leontief system, the basic material balance between demand and supply can be written as
Xi  =  ui (Di + Wi) + Ei      …………………..(1)
where
Xi  = domestic production of commodity i
Di  = domestic final demand for commodity i
Wi  = intermediate demand for commodity i
Ei   = exports of commodity i
ui   = domestic supply ratio defined by (Xi - Ei)/(Di + Wi)
        i.e. the proportion of intermediate and final demand produced domestically in sector  i
Noting that the intermediate demand is determined by production levels and input-output coefficient matrix, W = AX, equation (1) in matrix notation can be expressed as
    X = uD + uAX + E
o r  X = (I - uA)-1(uD + E)
         =  R(uD + E)       …………………..(2)
where
R = (I-uA)-1
u = diagonal matrix of sector domestic supply ratio
A = the matrix of input-output coefficient (aij)
       and X, D and E are vectors

Using equation (2) we can transform the basic material balance equation into information balance equation as

eX = e[R(uD + E)]        ……………………(3)
where e is a diagonal matrix composed of ones and zeros. The ones appear in the column locations that correspond to information sectors and all the other elements of the matrix are zeros. The matrix selects the information rows from input-output table.
The change in output of information sectors between the base year (0) and the comparison year (1) can be written as
  eX = e (X1  - X0)
          = e [R1(u1D1 + E1)  -  R0(u0D0 + E0)]      ………………….(4)
Adding and subtracting eR1u1D0 , eR1E0  and eR1u0D0  in equation (4), we have
 eX = e [R1u1D1 + R1E1 - R0u0D0 - R0E0 + R1u1D0 - R1u1D0  
               + R1E0 - R1E0 + R1u0D0 - R1u0D0]
         = e [R1u1(D1 - D0) + R 1(E1 - E0) + R1(u1 - u0)D0 
               + (R1 - R0)u0 D0  + (R1 - R0)E0]
         = e [R1u1D + R1E + R1uD0 + R(u0 D0 + E0)]         ……………….(5)
Now  R = R1  -  R0
               = -R1[(R1)-1 - (R0) -1]R0
               = -R1[I - u1A1 - I + u0A0]R0
               =  R1[u1A1 - u0A0]R0       …………………..(6)
Adding and subtracting u1A0  in equation (6), we have,
 R =  R1 [u1A1 - u1A0 + u1A0 - u0A0] R0      
       =  R1 [u1(A1 - A0) + (u1 - u0)A0] R0 
       =  R1u1AR0 + R1uA0R0       …………………….(7)
Substituting (7) in  (5)
 eX = e[R1u1D + R1E + R1uD0 + R1u1AR0(u0D0 + E0) 
              + R1uA0R0(u0D0 + E0)]
         = e[R1u1D  +  R1E   +  R1uD0  +  R1uA0X0  +  R1u1AX 0]
         = e[R1u1D + R1E + R1u(D0 + A0X0 ) + R1u1AX 0]
Thus the total output of information sectors can be decomposed into its sources by category of demand as
 eX = e[R1u1D + R1E + R1u(D0 + W0) + R1u1AX0]  ………………….(8)
The first term on the right hand side denotes the impact of the change in domestic final demand; the second one the impact of change in exports and the third term measures the import substitution effect on production of information goods and services as expressed by changes in domestic supply ratio. The fourth term denotes the impact of changes in input coefficients. This effect represents widening and deepening of inter industry relationship over time brought about by the changes in production technology as well as by substitution among various inputs, although one cannot separate these two causes. 
Each term in the decomposition is multiplied by elements of the Leontief domestic inverse. The terms therefore capture both the direct and indirect impact of each causal expression on gross output of information  sectors, taking account the linkages through  induced  intermediate  demand.
In the decomposition equation, import substitution is defined as arising from changes in the ratio of imports to total demand. This implicitly assumes that the imports are perfect substitute for domestic goods, since, the source of supply constitute an integral part of the economic structure.
The aggregate contribution of import substitution to growth, as defined here, is sensitive to the level of industry disaggregation. For example, it is possible to have positive import substitution in every industry but have the ratio of total imports to total demand increase because of changes in the industry composition of demand.
The effect of changes in input coefficient includes changes in the total coefficient and does not separately distinguish between imported and domestically produced goods. Thus, the input coefficients may remain constant (Δaij = 0) and hence the last term in (8) will be zero even though there are changes in domestic supply ratio. Changes in technology are defined as changes in the total coefficients while any changes in the intermediate domestic supply ratios are included in the import substitution term.
Assuming that changes in information use technologies and changes in non-information technologies within each sector are separable, the effect of change in input coefficients  or often termed as technological change can be further decomposed into the effect of technological changes in information use and the effect of technological changes in non-information use . We can do so by partitioning and writing the changes in technical coefficients as
(A1 - A0) = (A1,I - A0,I) + (A1,N - A0,N)                …………………..(9)
where AI represents the information rows of technical coefficient matrix and AN represents the non-information rows.  Thus,
eR1u1AX0
= eR1u1(A1 - A0)X0
= eR1u1[(A1,I - A0,I) + (A1,N - A0,N)]X0
= eR1u1(A1,I - A0,I)X0 + eR1u1(A1,N - A0,N)X0                  ………………(10)
While the first term of equation (10) captures the effect of changes in information inputs, the second term shows the effect of changes in non-information inputs. This tells us that the change in intermediate information demand can be caused not only by changes in direct information inputs (AI) but also by changes in direct non-information inputs (AN). Furthermore, the changes in direct input requirements will be multiplied across the economy, through inter-industry input-output linkages, which are quantified by the total requirement matrix, R.
Domestic final demand can be further decomposed into growth effect and mix effect. If we define D  as the ratio of domestic final demand between any two periods, which is used to indicate the factor of proportional growth during the period i.e.
D = D1/  D0
where D represents domestic final demand vector and
            is a unit row vector
          Gd is a diagonal matrix whose diagonal elements are D
then the effect of domestic final demand change can be further decomposed  into:
eR1u1D
= eR1u1[D1-D0]
Adding and subtracting eR1u1Gd D0
= eR1u1[D1 + GdD0 - GdD0 - D0]
Rearranging terms then yields
eR1u1D = eR1u1 [Gd- I] D0 + eR1u1[D1 - GdD0]     ………………..(11)
The first term of equation (11) shows the effect of growth in domestic final demand and the second term depicts the effect of mix in domestic final demand.
In addition, we can also calculate the information output changes that originate in individual domestic demand categories, such as, private final consumption expenditure (PFCE), government final consumption expenditure (GFCE), gross fixed capital formation (GFCF) and change in stock (CIS). Mathematically this is very simple, because final demand in the input-output system is additive. Thus
eR1u1D = eR1u1 h Dh
                      = eR1u1 h [(Gd - I) D0h + (D1h - Gd D0h)]        …………………(12)
where Dh  is the change in information output resulting from changes in domestic demand category h.
We summarize the hierarchial structure of the estimation equations in Table 1.


TABLE  1
STRUCTURAL DECOMPOSITION OF CHANGE IN INFORMATION OUTPUT BASED ON SDA 
	 Factors
	Equation

	Change in information output
	e (X1 - X0) = e [R1(u1D1+E1) - R0(u0D0+E0)]

	Domestic final demand effect.
	eR1u1[D1-D0]

	     Effect of mix
	eR1u1[D1 - GdD0]

	     Effect of  growth
	eR1u1 [Gd- I] D0

	     For demand source h
	eR1u1 [(Gd - I) D0h + (D1h - GdD0h)]

	Export effect
	eR1(E1 - E0)  

	Import substitution effect
	eR1(u1 - u0)(D0 + W0)

	Technical coefficient effect
	eR1u1(A1 - A0)X0

	     Information input   coefficient
	eR1u1(A1,I – A0,I)X0

	     Non inf. input  coefficient
	eR1u1(A1,N - A0,N)X0



3. Coverage and Analysis of Data

The basic data are the two input-output tables of  the Indian  economy  for  the years  1993-94 and 2003-04,  prepared  by the Central Statistical Organization of India (2001,2010). They are made comparable by suitable aggregation to 35 order. These 35 sectors are grouped into two broad categories: information and non-information.  Information activities are those which intrinsically convey information process, produce or distribute information. The sectors that are clubbed under the information sector are computer and related activities, communication equipment, electronic equipment and communication. Those activities which do not satisfy the above criteria are termed non-information. The two tables are adjusted to 1993-94 price levels by using deflators. A detailed list of aggregation of sectors is provided in the Appendix.
4. Results

Before discussing the results, it is important to present a very brief account of the macro economy of India and its relation to the information sector during the period under study. The Gross Domestic Product (GDP) growth of the Indian economy in the post-reform period has improved from an average of about 5.7% in the 1980s to an average of about 6.1% in the post-liberalization period initiated in mid-1991, making India one of the ten fastest growing countries in the world. The Tenth Five Year Plan proposed that it should aim at an indicative target of 8% GDP growth for the period 2002-2007.

This acceleration in the growth rate is not possible without tapping the opportunities offered by the international economy in terms of markets, investment and technologies. Therefore, a sustained high rate of growth of exports is essential. The Government of India has singled out Information Technology (particularly software) as a high-priority thrust area for expansion. Table 2 gives the first substantive results of the analysis.

Table 2. Sources of Output Growth  for the Information Sector of India During 1993-94 to 2003-04
                                                                                                                      Rs. Millions
	
	Rs. Millions
	Percentage

	Change in Output
	2319169.72
	100.00

	1. Dom. Final dd. Eff.
	998824.64
	43.07

	  a. effect of mix
	694761.52
	29.96

	  b. effect of growth 
	304063.12
	13.11

	2. Export Effect
	1167481.63
	50.34

	3. Imp. Subs. Eff.
	-23399.75
	-1.01

	4. Technical Coeff. Eff.
	176263.20
	7.60

	  a. inf. Input coeff.
	160201.78
	6.91

	  b. noninf. Input coeff.
	16061.42
	0.69



Between 1993-94 to 2003-04, India’s total information output has increased by Rs.2319169.72 million. There are various reasons for the growth of IT industry in India. Some are more visible and spontaneous and others are much subtle and in a very slow but steady manner has paved way for the development of IT which is now experienced. Many considered this as a ‘demographic dividend’ for India. Availability of manpower at a comparative cheap price is the main factor according to the researchers. India’s most prized resource is its readily available technical work force. India has the second largest English-speaking scientific professionals in the world, second only to the U.S. It is estimated that India has over 4 million technical workers, over 1,832 educational institutions and polytechnics, which train more than 67,785 computer software professionals every year. The enormous base of skilled manpower is a major draw for global customers. India provides IT services at one-tenth the price. No wonder more and more companies are basing their operations in India. Some quote ‘Indian Education System’ which places strong emphasis on mathematics and science, resulting in a large number of science and engineering graduates. Mastery over quantitative concepts coupled with English proficiency has resulted in a skill set that has enabled India to reap the benefits of the current international demand for IT. 

Kumar and Joseph (2005) mention the governmental institutional measures like STPI policy and other liberalization policies behind the flourishing information sector. As Union Minister Jairam Ramesh explained, the role of Indian government’s policies cannot be neglected. It may be the highly subsidized education in India because of which many IIT and Engineering professionals were generated. As Indian economy couldn’t absorb the excess ‘educated’, ‘technical’, and ‘professional’ manpower created by our education system, the brain drain that was allowed especially to U.S. made Indians to dominate the Silicon Valley. Then the return of those NRI’s powered with money, networking ability, prestige and technology started their units here. Further the liberalization process, establishment of STPI and the IT policy made them to excel along with the MNCs. Thus, the policy changes in the post liberalization period had a positive impact on the growth and structure of the Indian IT industry. Along with other Asian countries such as the Philippines, Malaysia and Hong Kong, India witnessed an impressive growth in the information sector during this period.

The growth of the information sector was induced mainly by exports. All things being equal, this shift has increased the information output by Rs.1167481.63 million or 50%. After the economic reforms of 1991-92, liberalization of external trade, elimination of duties on imports of information technology products, relaxation of controls on both inward and outward investments and foreign exchange and the fiscal measures taken by the Government of India and the individual State Governments specifically for IT and ITES have been major contributory factors for the sector to flourish in India and for the country to be able to acquire a dominant position in offshore services in the world. The major fiscal incentives provided by the Government of India have been for the Export Oriented Units (EOU), Software Technology Parks (STP), and Special Economic Zones (SEZ). THE STPI Scheme is lauded as one of the most effective schemes for the promotion of exports of IT and ITES. The 51 STPI centres that have been set up since inception of the programme have given a major boost to IT and ITES exports. Apart from exemption from customs duty available for capital goods (with a few exemptions) there are also exemptions from service tax, excise duty, and rebate for payment of Central Sales Tax. But the most important incentive available is 100 percent exemption from Income Tax of export profits.
[bookmark: tab1]
Compared to the export, the contribution of domestic final demand has been relatively low (43%). This situation emerged from the fact that buyers were increasingly recognizing and choosing strong multinational vendors brands in the domestic market that they would prefer to outsource high-end work to. If Indian vendors had no standing in the local market and did not compete for these higher-end (transformation oriented) deals domestically, it would hamper their prospects in pursuing similar deals in the international markets. Mr. Partha Iyengar, Gartner Research Vice President, highlighted that Indian companies tended to buy from global IT providers due to the perceived quality and technological capability of their solutions. Locally developed products, for the most part, were used in tactical low risk projects. Some exceptions did exist, for example, in core banking solutions and telecom, where Indian vendors had been able to hold their own against foreign competition. However, these deals were few and far between. On the current state of the Indian ICT market, Mr. Iyengar said, "the domestic ICT industry has limited choices when it comes to local vendors. This is because 60 per cent of Indian services vendors focus on the export market due to the lucrative margin, except for strategic engagements with government and MNCs”(The Hindu, 2005). Moreover, the explosive growth of software and services in the ICT industry in India as an export industry, with the USA the dominant market, has led both to a substantial ‘brain drain’ of high-level ICT personnel and neglect of the many ICT applications in the domestic market.
As far as changes in the domestic supply ratio were concerned the period encountered greater dependence on imports, although at a very marginal level, instead of substituting imports by domestic production. The change in domestic supply ratio had decreased information output by nearly 1%. If computer industry in India is taken as a representative of the IT sector, it is found that the liberalized trade regime during this period, along with its domestic market orientation, resulted in the emergence of a predominantly kit-assembling industry, heavily dependent upon import of high-tech products and components. According to Bureau of Industrial Costs and Prices (BICP) analysis, even those components that are domestically produced has an in-built import bias in the form of raw materials such as silicon, germanium, electronic grade chemicals etc. to the extent of 35% of their prices. Three major reasons behind the increased dependence on imports can be noted. First, the cost of information goods and services that were domestically produced was very high compared  with  those imported.  Hence, demand  for import  of  information  goods  increased.  Second, the requirement of information  output  for various sectors of the economy was largely guided by the advice of their  technical  collaborators or joint venture partners.  As a result, domestic output of information goods and   services  remained low, but at the same time, substantial imports took place.  Third, the government was of  the optimistic view that liberalization of imports and reduction in  tariffs  would enhance  access to advanced technological platform and  to the productive tools needed for an internationally competitive IT industry and  for diffusing  IT  throughout  the economy. 

Production technology changes have acted as a boosting factor for the increase in the information output associated with final demand shifts. Compared with the information output requirements of using 1993-94 production technology to satisfy 2003-04 final demand, the adoption of 2003-04  production technology has increased the output of information  sector  by  Rs.176263.20 millions  which is  nearly 8% of  the total change  in information output. Almost all the change in information output brought about by change in production technology has come from increased use of information as input. This has been reflected by the fact that direct information input coefficient has increased the information output by Rs.160201.78 millions or nearly 7%.  The contribution of non-information portion has been very small (1%). In spite of a generally good uptake of technology since the 1960s, ICT adoption in Indian manufacturing has significantly lagged behind its global peers. India’s spending on ICT is only USD 50 per capita while China spent double that amount during 2006. This has been mainly because adoption of information technology involves huge investment and also alterations in production routines. Also, the policy environment during this period, however, does not have specific focus on ICT and does not provide for an incentivizing framework to the MSME firms to increase their ICT usage levels. The MSME firms had to confront number of challenges, like internet connectivity, power supply, ICT financing to improve the ICT usage. While there has been progress, India has been falling short of the broadband connectivity targets, both qualitatively and quantitatively. Some of the low-cost solutions enabled by technologies such as remote hosting and software as a service, which can scale up ICT penetration amongst the MSME segment, require higher bandwidth and reliable connectivity to the internet. Lack of broadband connectivity reduces the technology choices available to the user firms and also inhibits technology providers to scale up their offerings. So far power supply is concerned, States which are power deficient tend to have a lower ICT adoption amongst the firms located there, as it increases the investment in infrastructure such as power backup and storage that is required to deploy IT solutions reliably. In case of ICT financing too, the current credit linked capital subsidy (CLCS) monitored and implemented by SIDO covers only capital investments and does not specify investments for ICT solutions.

The domestic final demand effect can be viewed from two different dimensions:
(1)  the effect of growth of domestic final demand for information output and the effect of mix (i.e. spending pattern of final users)
(2)  the sources of domestic final demand such as private final consumption expenditure (PFCE), government final consumption expenditure (GFCE), gross fixed capital formation (GFCF) and change in stock (CIS).
The two dimensions intercepted one another and were different aspects of the same domestic final demand shifts. However, each provided a unique insight into the relationship between domestic final demand and information output in the Indian economy.
Almost all the increase in information output resulting from domestic final demand shift has come from the changes in spending mix of the individual demand sectors, which has caused India’s information output to increase by Rs.730246.43 millions or 31%. The growth in domestic final demand for information output has led to an additional Rs.268578.22 millions or 12% growth in information output.
Table 3. Sources of Growth of Domestic Final Demand for Information Sectors of India During 1993-94 to 2003-04                                                                                                                                 
                                                                                                   Rs. Millions
	
	Mix Effect
	Growth Effect
	Total

	Domestic Final Demand
	694761.52
(29.96)
	304063.12
(13.11)
	998824.64
(43.07)

	PFCE Effect
	226484.07
(9.77)
	127801.37
(5.51)
	369538.27
(15.28)

	GFCE Effect
	45716.00
(1.97)
	70969.82
(3.06)
	116685.81
(5.03)

	GFCF Effect
	353860.62
(15.26)
	113130.39
(4.88)
	466991.01
(20.14)

	CIS Effect
	68700.84
(2.96)
	-7838.45
(-0.34)
	60862.39
(2.62)


* Figures in the bracket show percentage contribution to the total change in output
Table 3 shows the relative contribution of various sources of domestic final demand. The joint expansion of the PFCE, GFCE and GFCF has been the main force behind the increase in information output associated with domestic final demand shift. While PFCE and GFCE have contributed 15% and 5% respectively, GFCF alone has contributed 20%. Thus, both consumption expenditure and investment expenditure have been the driving forces for domestic final demand expansion of information output. Contribution of the investment expenditure towards increased information output is mainly due to the Government of India’s liberalization and economic reforms programme. The new policies have made governmental procedures transparent, eliminated licensing in almost all sectors, provide encouragement to entrepreneurship through market friendly systems and facilitate easy access to foreign technology and foreign direct investment. In line with its mission of formulating a transparent investor friendly environment, the Government has done away with the complex pre-entry approvals. Approvals for all foreign direct investment proposals relating to the electronics and information technology hardware manufacturing, software development and ITeS Sector, with the exception of Business-to-consumer (B2C) e-commerce are under the automatic route. 

The IT sector growth has been driven largely by the private sector on both the supply and demand sides, though government support in terms of IT infrastructure investments, duty free access to hardware for software exporters and zero taxation of export profits played a role. The private sector has accounted for a dominant and rising share of domestic IT spending since 1995-96 and contributed as much as 73 per cent of the total in 2001-02 as compared to 15 per cent and 12 per cent by the government and public sectors respectively.

So far as government expenditure is concerned, the Indian experience in e-governance can broadly be divided into two-main phases: the first phase from the late 1960s/ early 70s to the late 1990s, and the second from the late 1990s onwards. In the first phase, efforts to develop e-government were concentrated on the use of IT for in-house government applications with a principal focus on central government requirements such as defence, research, economic monitoring and planning, and certain data intensive functions related to elections, conducting of national census and tax administration. During this first phase, the introduction of IT in the public sector did not result in the automation of many key departmental activities. In the second phase, the implementation of the national IT Task Force and State Government IT policies symbolized a paradigm shift in e-governance policies towards using IT for a wider range of sectoral applications reaching out to a larger number of people in rural as well as urban areas. Moreover, there has been a movement towards a greater input of NGOs and private sector organizations in providing services to the public. The combined impact of the two phases resulted in a moderate contribution of government expenditure towards increase in information output.

For three of the four sources, the mix effect has been stronger than the growth effect. It has maximum impact on GFCF (15%) followed by PFCE (10%). But for GFCE, the growth effect has been marginally stronger than mix effect. While the contribution of the former was 3%, that of the latter was only 2%.
Our next step is to find out which of the information sectors has contributed most in the growth of total information output. For that purpose we have kept the information sector in the disaggregated form. The four information sectors are computer and related activities (31), communication equipment (32), electronics equipment (33), and communication (34).


Table 4. Sources of Output Growth for Individual Information Sectors of India During 1993-94 to 2003-04 
                                                                                                     Rs. Millions
	
	Computer & Allied Activities
	Comm. Equipment.
	Electronics Equipment
	Communication
	Total

	Dom.Final Dd. Eff.
	306479.16 (13.22)

	290386.36 (12.52)
	202395.45 (8.73)
	199563.66 
(8.60)
	998824.64
(43.07)

	Mix Eff.
	247653.86 (10.68)
	234509.94 (10.11)

	57089.02 (2.46)
	155508.71 
(6.71)
	694761.52 (29.96)

	Growth Effect
	58825.31 (2.54)
	55876.43 (2.41)
	145306.43 (6.27)
	44054.96 
(1.90)
	304063.12 (13.11)

	Export Effect
	1057930.30
(45.62)
	55641.90 (2.40)
	49987.62 (2.16)
	3921.81 
(0.17)
	1167481.63
(50.34)

	Import Subs. Effect
	-3769.56 
(-0.16)
	-343.19   
(-0.01)
	-19433.32   
(-0.84)
	146.32
(0.01)
	-23399.75   (-1.01)

	Tech. Coeff. Effect
	47542.98 (2.05)
	33059.85   (1.43)

	70149.51   (3.02)
	25510.87
(1.10)
	176263.20  (7.60)

	Inf.Input  Coeff.
	45398.66  (1.96)
	28800.23   (1.24)

	60516.12   (2.61)
	25486.76 
(1.10)
	160201.78 (6.91)

	Non Inf. Input Coeff.
	2144.32   (0.09)
	4259.62   (0.18)
	9633.38     (0.42)
	24.10  
(0.00)
	16061.42 (0.69)

	Total
	1435992.10 (61.92)
	378744.92 (16.33)
	3741149.88
(16.13)
	130282.83 
(5.62)
	2319169.72 (100)


* Figures in the bracket show percentage contribution to the total change in output

Table 4 divides the information output changes into changes in output of four information sectors. Domestic final demand expansion has been most effective in computer and related activities (13%) and communication equipment (13%), followed by electronics equipment (9%) and communication (9%). For the three information sector, computer and related activities, communication equipment, and electronics equipment, the domestic final demand mix effect has been more powerful than the growth effect. The growth effect has been dominant only for the communication sector.

[bookmark: top2]Export effect, as evident from Table 4, has its maximum impact on computer and related activities. Nearly 91% of the total export effect has been generated from this sector. The reason behind this is quite simple. This sector includes computer hardware as well as software. The rise of the IT software and services industry (the software industry) in the 1990s represents one of the most spectacular achievements for the Indian economy. This sector is highly export oriented and has established India as an exporter of knowledge intensive services in the world. India’s success in the software sector can largely be attributed to the industry’s knowledge and expertise of cutting edge technologies. The main resource that has attracted the industry to the country is the pool of trained manpower generated through investments in human resource development over decades. During 1990s and early 2000 exports were boosted mainly by solutions for Y2K. Till mid-1999, Indian companies had provided Y2K solution to many leading multi-nationals, resulting in cumulative export revenues of $2 billion from 1996 to 1999. However, the loss of Y2K problems is not expected to affect exports in future as the country's expertise in the area has helped win new accounts.
So far changes in domestic supply ratio is concerned it has a mixed impact on various information sectors. While import substitution, though in small degree, has been possible only in communication sector, greater dependence on imports has been reflected in computer and related activities, electronics equipment, and communication equipment. It is quite interesting that although the magnitude of exports of software from India has grown rapidly over the period, computer and related activities still depends on import. The general perception is that these exports comprise low value services. In the early years, the bulk of the software export activity of Indian enterprises consisted in lending their software professionals to their clients to deliver their services ‘on-site’. It was considered to be a rather low level of skill intensity compared to software product designing and development. Therefore, the Indian firms, instead of using domestic software, depended on MNCs for import of high-end consulting and expertise and import of packaged software.

The technological coefficient change though did not have impressive effect still had its presence felt in sectors like communication equipment (3%) and in computer and related activities (2%).  
Table 5. Sources of Growth of Domestic Final Demand for Individual Information Sectors of India During 1993-94 to 2003-04 
	                                                          Rs. Millions
	
	Computer & Allied Activities
	Communi-cation Equip.
	Electronic Equip.
	Communi-cation
	Total

	Domestic Final Demand Effect
	306479.16 (13.22)
	290386.36 (12.52)
	202395.45 (08.73)
	199563.66 (08.60)
	998824.64 (43.07)

	 PFCE Effect 
	50553.37 (2.18)
	34770.91 (1.50)
	106962.19 (4.61)
	161998.97 (6.99)
	369538.27 (15.28)

	GFCE Effect
	36434.44
(1.57)
	26143.35 (1.13)
	17222.62 (0.74)
	36885.41 (1.59)
	116685.81 (5.03)

	GFCF Effect
	209665.97 (9.04)
	209678.86 (9.04)
	46998.21 (2.03)
	647.98 (0.03)
	466991.01 (20.14)

	CIS Effect
	9825.39 (0.42)
	19793.25 (0.85)
	31212.44 (1.35)
	31.31 (0.00)
	60862.39
(2.62)


* Figures in the bracket show percentage contribution to the total change in output
Table 5 shows the contribution of different categories of domestic final demand for four individual information sectors. PFCE has contributed more towards the growth of output of sectors viz. electronics equipment and communication service and GFCF has its maximum contribution in the computer and related activities (9%) and communication equipment (9%). 

5. Conclusion
The growing importance of the IT industry both in India and abroad has aroused interest in IT in almost all spheres of the economy.  Though  a good volume of literature  has  developed  in recent years which has dealt with IT, not many studies in  India can  be  traced  till date that addresses the sources of growth of  information  sectors at a disaggregated level. The present study is directed towards this end.
Since the mid-1980s, and especially since 1991, Indian economic policy has become more liberal, with the easing of numerous regulatory constraints on industry. One feature of economic liberalization in India is the active promotion of ICT based industrialization by policy makers. During the period 1993-94 to 2003-04, we have seen that the information sector has emerged as an important sector in the Indian economy. 
This growth of the information sector has been mainly induced by export expansion. The increase in exports has come mainly through the computer and related activities sector which includes computer software also. Domestic final demand has also aggravated the growth of information sector during this period. Its size has been, however, smaller than export effect because of the fact that most of the government policies have been directed towards software exports.  Though technological coefficient changes have a positive effect on the growth of information sector, its size  have been  much less than the above two effects. Liberalized policies adopted by the government during this period have led to increased dependence on imports.
In this regard, Gartner, a leading provider of research and analysis on the global IT industry, warned that if Indian service providers continued to pursue the export market at the expense of the local market opportunity, it would have a detrimental long-term impact on the growth of the overall ICT exports business Also revealed from our earlier study (Roy and Chakraborty, 2012) the pace of informatization  in the non-information sector of the Indian economy has been slow. Issues like limited exposure to ICT, less IT spending, high cost of domestic ICT solutions, lack of reliable infrastructure, lack of qualified ICT service providers and poor internal IT expertise, have contributed towards a low diffusion rate which is much below the global figure. 
Therefore, to make the Indian information sector better placed in the globe much remains to be done. Not only the export market but the domestic market too has to be taken care of. To achieve this, both supply and demand side interventions are to be executed through collaboration between the ecosystem stakeholders – IT firms, manufacturing firms, government, financial institutions and academia. Ranging from internal skills, process maturity, organizational structures, manufacturing ﬁrms have to undertake systematic efforts to improve their readiness to absorb ICT applications. Given the high initial cost of ICT solutions and the MSME management’s uncertainty about Return of Investment (ROI) of ICT investments, there is a need to provide access to ﬁnance for incentivizing ICT adoption and for technology ﬁrms to identify innovative approaches to increase affordability of IT solutions. Easy availability coupled with improved access to ICT solutions will help MSME ﬁrms arrive at a ‘best-ﬁt solution for their business needs. Firms will ﬁnd it difficult to derive value from ICT investments unless their core business processes are optimally ICT enabled. A signiﬁcant majority of ﬁrms only possess a rudimentary knowledge of basic ICT application and hence, do not appreciate the transformational potential of ICT. Awareness among the users has to be aroused since a strong correlation exists between increased awareness of ICT solutions & beneﬁts and high ICT adoption levels. Nasscom [2010] has rightly noted that improving IT adoption in the Indian economy will require a systematic and collaborative approach across five dimensions: Readiness, Affordability, Availability, Usage and Awareness.
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Appendix A
	Sectors
	Industry No.
	Industry 

	Non-Information
	1
	Agriculture

	
	2
	Animal Husbandry

	
	3
	Forestry & Fishing

	
	4
	Coal & Lignite

	
	5
	Crude Petroleum & N. Gas

	
	6
	Minerals

	
	7
	Processed Food

	
	8
	Beverages & Tobacco

	
	9
	Textiles

	
	10
	Wood & Wood Products

	
	11
	Leather & Leather Products

	
	12
	Rubber & Plastic Products

	
	13
	Petroleum Products

	
	14
	Coal Tar Products

	
	15
	Chemicals

	
	16
	Non Metallic Products

	
	17
	Metals & Metal Products

	
	18
	Non Electrical Machines

	
	19
	Electrical Machines

	
	20
	Transport Equipment

	
	21
	Miscellaneous Manufacturing

	
	22
	Construction

	
	23
	Electricity

	
	24
	Gas & Water Supply

	
	25
	Transport Services

	
	26
	Banking & Insurance

	
	27
	Medical & Health

	
	28
	Other Services

	
	29
	Paper & Paper Products

	
	30
	Printing & Publishing

	
	35
	Education & Research

	Information
	31
	Computer & Allied Activities

	
	32
	Communication Equipment

	
	33
	Electronics Equipment

	
	34
	Communication
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