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Abstract

It  is  widely  recognized  that  rapid  changes  in  information technology  (IT) are bringing about major structural  changes  in the economies of the world. The abundance of cheap labour and raw materials  is  no  longer  sufficient  for  global   competition. Information  flexibility, product quality and fast  response  are the  key  factors and IT plays a critical role  in  these  areas. Policy-makers  in industrialized countries and in  an  increasing number   of   developing  countries  view  IT   as   a   critical infrastructure  for competing in an information intensive  global economy.  They also see the potential gains from  using  IT-based processes  to enhance their access to global  knowledge,  markets and  capital. These views - of IT as infrastructure and as core capability  for development - resonate with India's aspirations to modernize  its infrastructure,  transform  its  industry  and  join  the  global economy.

Realizing  the importance  of the Indian IT  industry,  we make  an attempt in this paper to study the sources of growth  of the  information sectors of India during 1983-84 to 1993-94  with the help of input-output technique.
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1. Introduction
Throughout the history of human civilization change has been a constant factor. Nowhere else has  this phenomenon been so pronounced as in the field of  information technology  (IT). The IT revolution of the 20th century has brought the biggest change in human civilization after the industrial revolution of the 18th century. The abundance of cheap labour and raw materials  is  no  longer  sufficient  for  global   competition. Information   flexibility, product quality and fast  response  are the  key  factors and IT plays a critical role  in  these  areas. Policy-makers in industrialized countries and in  an  increasing  number   of   developing  countries  view  IT   as   a   critical infrastructure  for competing in an information intensive  global  economy. India too aspires to modernize  its infrastructure,  transform  its  industry  and  join  the  global economy.

The Indian IT industry has a long history which can be delineated into six historical   phases:

(i) Multinational imports (1950s-1972). The first computer was introduced into India in 1956 for use at the Indian Statistical Institute. Multinational corporations were allowed virtually free rein in the Indian computer market with the result that the market was supplied with outdated equipment that was all imported. Because India had no local base of computing skills, the Indian government had little choice but to agree to this situation.

(ii) Public sector production (1972-1978). As familiarity with the use and the maintenance of computers grew and as skills developed in complementary areas of electronics, the government felt confident to alter policy and severely restrict imports in order to encourage indigenous production. As a result, IBM decided to pull out of India. Production-related capabilities including design and manufacture were built up within the country but these remained confined to one public sector firm (Electronics Corporation of India).

(iii) Private sector competition (1978-1983/84). Import protection was maintained but industrial licensing was liberalized, with several private sector firms being granted licenses for the manufacture and sale of small computers. ECIL’s market fell to 10per cent by 1980, but overall demand was boosted by an increase in government and public sector purchasing. 

(iv) Liberalizing supply, boosting demand (1983/84-1987). Slight import liberalization in 1983 was succeeded by the true emergence of India into the computer age through two events. First, the arrival in India of IBM-compatible personal computers (PCs), and secondly, the 1984 Computer Policy, which signaled a substantial liberalization of import policy on complete computers, computer kits and components (though policy was not completely liberal).

(v) Reversing import liberalization (1987-1990). Most computer industry-related policy remained stable during this period. However, import policy did change because of concerns about of impact of earlier liberalizations, some backlash from local firms adversely affected by liberalization, and changes in the political economy of the state. As a result, there was a steady reversal of some earlier import liberalizations, so that policy at the end of this period was a compromise between the relative extremes of mid-1970s protectionism and mid-1980s liberalization.

(vi) Renewed liberalization (1991 onward). Following the crisis of 1991, computer industry policy was subject to a familiar set of liberalizations: raised foreign equity limits with automatic approval; Exim scrips and easier-to-obtain advance licenses followed by partial rupee floatation and then convertibility; automatic approval for many types of technology transfer; removal of licenses for all new, expanding and merging units; industrial registration largely removed; locational constraints removed; new companies exempted from requirement for steadily increasing levels of local component use; reduced control of companies covered under MRTP Act; increasing use of unlicensed (OGL) imports; and reductions in import duty, import bureaucracy and excise duty. 

Thus there are two distinct policy phases in the development of Indian IT industry, viz., pre-liberalization and post liberalization. The policy changes in the eighties had its impact on the growth and structure of the industry. While the industry had grown at an annual compound growth rate of 18% during 1971-80. the recorded growth rate during the post 1980 period was as high as 33%. In this paper we propose to identify the sources of growth of the Indian information sector during the period 1983-84 to 1993-94 with 1989-90 as the watershed year. 

The  paper is arranged in the following manner: We begin  with  the   description  of  two theoretical models 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.

2. Model
This paper deals with compositional structural change, rather than institutional structural change. The two concepts have some connections, but these are not straightforward (Albala-Bertrand, 1996). Compositional structural change allows us to exploit to the maximum available statistics, to assess the change in the relative importance of actors, entities or other social and economic categories, such as change in their output shares. These changes may arise from institutional changes as such, or from growth differences of actors in given institutional frameworks.

The present study deals with the compositional structural change of relevant economic sectors within the general approach of Chenery (1960, 1979). This amounts to establishing the variations in the shares of some aggregate economic variables for a given array of sectors or industries over time. For example the average annual growth of the information sector in India during 1983-84 to 1989-90 was 29% and that during 1989-90 to 1993-94 was 24%. But then it is insufficient on two counts. First, it is too aggregated to be analytically useful, so we need to observe also some of the main industrial constituents in each sector and the way they interrelate with each other. Secondly, it tells us nothing about the factors behind the changes, such as domestic demand, exports, import substitution, technology and capital. Therefore, we need to look for ways to incorporate consistently at least some of these into the analysis.

The availability of IO tables enables us to tackle the first point and, partly, the second. IO tables provide a consistent account of the main output flows in the economy, as well as showing the interrelations of industries via their mutual demands for intermediate inputs. The second point, in turn, is tackled via their a useful decomposition procedure of the IO model, which allows differentiation of the output of each industry in accordance with different sources of demand.

Two models based on SDA have been developed which are presented below. 

2.1  Model I

Model I 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

or 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 [R1u1(D + R1(E + R1(uD0 + (R(u0 D0 + E0)]         ……………….(5)

Now  (R = R1  -  R0
               = -R0[(R1)-1 - (R0) -1]R1
               = -R0[I - u1A1 - I + u0A0]R1
               =  R0[u1A1 - u0A0]R1       …………………..(6)

Adding and subtracting u1A0  in equation (6), we have,

 (R =  R0[u1A1 - u1A0 + u1A0 - u0A0]R1      

       =  R0[u1(A1 - A0) + (u1 - u0)A0] R1
       =  R0u1(AR 1 + R0(uA0R1       …………………….(7)

Substituting (7) in  (5)

 (eX = e[R1u1(D + R1(E + R1(uD0 + R0u1(AR1(u0D0 + E0) 

              + R0(uA0R0(u0D0 + E0)]

         = e[R1u1(D  +  R1(E   +  R1(uD0  +  R1(uA0X0  +  R1u1(AX 0]

         = e[R1u1(D + R1(E + R1(u(D0 + A0X0 ) + R1u1(AX 0]

Thus the total output of information sectors can be decomposed into its sources by category of demand as

 (eX = e[R1u1(D + R1(E + R1(u(D0 + W0) + R1u1(AX0]  ………………….(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 interindustry 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 (aij = 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 noninformation 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 noninformation 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,

eR1u1(AX

= 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:

eR1u1(D

= eR1u1[D1-D0]

Adding and subtracting eR1u1Gd D0

= eR1u1[D1 + GdD0 - GdD0 - D0]

Rearranging terms then yields

eR1u1(D = 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

eR1u1(D = 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 (MODEL I)

 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   coeff.
eR1u1(A1,I – A0,I)X0

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

2.2 Model II

Several authors like Chenery and Syrquin (1986) and Syrquin (1988) have pointed out that the role of the last factor i.e., technology has been underestimated for a long time. In this model, our aim is to investigate this aspect of the structural transformation. The prime difference between the previous model  and this is that in the latter import has been endogenized. 

First, we define:

Xdij = element (i,j) of the matrix of intermediate deliveries supplied by domestic production

Mdij = element (i,j) of the matrix of intermediate imports by origin

so that

Xij  = Xdij + Mdij  = element (i,j) of the matrix of intermediate deliveries

Then, we define:

Ddi = element i of the vector of domestic final demand supplied by domestic production

Dmi = element i of the vector of imported domestic final demand

so that

Di  = Ddi  + Dmi  =  element i of the vector of domestic final demand

Next, we define

Ei = element i of the vector of exports

Then we have the input-output accounting identities

Xi = Xdij + Ddi +  Ei                    …………(13)

where Xi denotes the i element of vector of gross output supplied by domestic production

Finally we define 

uf  =  a diagonal matrix with  uf = Ddi/ Di as the  element on the main diagonal (i.e. uf  is the domestic supply ratio of the domestic final demand for product i)

Ad   =  the matrix of domestic input-output coefficient

Rd   = [I- Ad  ] –1  = the Leontief domestic inverse matrix

Am   = matrix of imported intermediate input coefficients with  amij = Mij / Xdj   as element (i,j), and 

A = Ad   + Ad    , i.e. the matrix of total (domestic plus imported) input-output coefficients 

Then equation, in obvious notation reads: Xd   = Ad Xd   +  uf D + E from which it easily follows that 

     Xd   = Rd (uf D + E)              …………(14)

Using equation (14) we can transform the basic material balance equation into information balance equation as

e Xd   = eRd (uf D + E)         …………(15)

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 

Δe Xd   = eRd1 (uf 1D1+ E1) - eRd0 (uf 0D0+ E0)        …………(16)

From the above equation (16) we can easily derive

Δe Xd   = e[Rd0 uf 0 ΔD+ Rd0Δ E +Rd0 Δ uf D1+ ΔRd (uf 1D1+ E1)]     …………(17)

The first term on the right hand side denotes the impact of the change in domestic final demand (supplied by domestic production), the second one the impact of the change in exports and the third one the impact of substitution of imports by local domestic final demand (import substitution of final products). The fourth term denotes the change in the Leontief domestic inverse matrix that will be decomposed below into impact of technological change and of import substitution of intermediate products.

Now ΔRd  = Rd 0 ΔAd Rd 1

So equation (17) can be rewritten to

Δe Xd   = e[Rd0 uf 0 ΔD+ Rd0Δ E +Rd0 Δ uf D1+ Rd 0 ΔAd Xd 1]    …………(18)

Since it is clear that ΔAd  is caused by technological change as well as by import substitution of intermediate products, we have to separate these two effects from each other.

The ratio aij1/ aij0 – 1 is the change in the total technical coefficient which we will take to be the rate of technological change (=TC). Consequently, when we multiply amij0  by (1+TC), we obtain a value of amij in period 1 (denoted by amij0΄) that would have been observed if amij would only have been affected by technological change; i.e.

amij0΄ =  (aij1/ aij0 ) aij0          …………(19)

Consequently, amij 1 - amij0΄ denotes that part of amij that is caused by import substituion of intermediate products only. Since adij1 = aij1 - amij1 , -( amij1 - amij0΄) denotes the same effect on the domestic technical coefficients, in matrix notation:

-(Am1 - Am0΄) where Am0΄ is the matrix with typical element amij0΄

Now we have

 ΔAd = ΔA – ΔAm 

          = -(Am1 - Am0΄) + [ΔA - (Am0΄- Am0)]        …………(20)

The typical element of Am0΄- Am0 is: amij0΄- amij0 . Since amij0΄denotes the value of amij  that would be observed in period 1 if amij was only affected by technological change, subtracting amij0 from amij0΄ yields the change in  amij caused by technological change only.

 Substitution of (20) into (18) into  the resulting expression is 

ΔeXd  = e[Rd0uf 0ΔD + Rd0ΔE + Rd0ΔufD1 - Rd0 (Am1 - Am0΄)Xd1 

                        + Rd 0[ΔA - (Am0΄- Am0) ]  Xd 1]                                    …………(21)

In equation (21), the fourth term denotes the impact of substitution of intermediate products by domestic production and the fifth term denotes the impact of technological change.

Decomposition of the impact of technological change over sectors

It is clear that the last term in equation is equal to the sum of the effects of technological change in each sector j on i. For a more informative analysis of the impact of technological change, we therefore determine the individual impact of technological change in sector j on the growth of output of sector i. 

Let us consider the last term of equation. Let 0^ denote the vector of which all elements are equal to zero and let Δ aj ^ denote the jth column of ΔA (= A1 - A0) and let cj ^ denote the jth column of Am0΄- Am0, and define the following matrices:

Bj = (0^….0^ Δ aj ^   0^…..0^)      j = 1,…,n

and

Cj = (0^….0^  cj ^   0^…..0^)     j =1,….,n

Then obviously

ΔA= Σj=1n  Bj        and     Am0΄- Am0 = Σj=1n Cj  

so that

Rd 0[ΔA - (Am0΄- Am0) ]  Xd 1 = Σj=1n Rd 0[Bj  -  Cj ] Xd1          …………(22)

The (nx1) vector Rd 0[Bj - Cj ] Xd1 denotes the impact of the technological change in sector j only, on the output of each on the n sectors.

The matrix that contains the vectors Rd 0[Bj  -  Cj ] Xd1  (j = 1,…,n) will be called D. Obviously ofor the information sector we have:

eDi =  eRd 0[ΔA - (Am0΄- Am0) ]  Xd 1               …………(23)

         where í= (1…1), i.e. the summation vector.

It is to be noted that the elements on the ith line of eD can be interpreted as being the impact of technological change in each of the n sectors on the gross output growth of the ith information sector. Alternatively, the elements on the jth  column of eD measures the impact of technological change in sector j on the gross output growth of each of the information sectors.

We summarize the hierarchial structure of the estimation equations of Model II in Table 2.

TABLE 2

Structural Decomposition of Change in Information Output Based on SDA (MODEL II)

 Factors
Equation

Change in information output
eRd1 (uf 1D1+ E1) - eRd0 (uf 0D0+ E0)        

Domestic final demand effect.
eRd0uf 0ΔD

Export effect
eRd0ΔE

Import substitution effect (final demand)
eRd0ΔufD1

Import substitution effect (int. demand)
eRd0 (Am1 - Am0΄)Xd1 

Technical coefficient effect
eRd 0[ΔA - (Am0΄- Am0) ]  Xd 1

3. Coverage and Analysis of Data 

The  basic  data are the three input-output tables  of  the  Indian  economy  for  years  1983-84, 1989-90 and 1993-94  prepared  by  Central  Statistical  Organisation  of India (1990, 1998, 2001). They  are  made  comparable  by suitable aggregation to 35 order. These  35 sectors  are grouped into two broad categories: information  and noninformation.  Information  activities are those  which  either intrinsically  convey information process, produce or  distribute information.  The  sectors that  are  clubbed  under  information sector  are  printing  and  publishing, office computing, communication equipment, electronics equipment, communication and education and research. Those activities  which do  not satisfy the above criteria are termed as  noninformation.  The  two  tables are adjusted to 1981-82 prices  level  by  using deflators. A detailed list of aggregation of sectors is  provided in the Appendix.

4. Results

4.1 Model I
For  the  purpose  of identifying the sources of  growth  in  the various information sectors, the Model I has been  used.  Table 3 gives the first substantive results  of  the analysis.

TABLE  3                       

SOURCES OF OUTPUT GROWTH FOR INFORMATION SECTOR OF INDIA
                                                                                                          Rs. Millions


1983/84 – 1989/90
1989/90 – 1993/94

Change in output
52601.11 (100.00)
52596.59 (100.00)

1. Domestic final demand
49425.21 (93.96)
45501.89 (86.51)

    Growth 
41359.63 (78.63)
40850.51 (77.67)

     Mix
8065.59 (15.33)
4651.38 (8.84)

2. Export
3512.01 (6.68)
4843.17 (9.21)

3. Import substitution
3610.73 (6.86)
1785.12 (3.39)

4. Technical coefficient
-3946.84 (-7.50)
466.41 (0.89)

     Information input coeff.
-4622.92 (-8.79)
87.41 (0.12)

     Non information input coeff.
676.09 (1.29)
379.00 (0.72)

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

 Table 3 presents the first substantive results for both the periods. Between 1983-84 and 1989-90, India’s total information output has increased by Rs.52601.11 million. Domestic final demand effect has been the main factor behind this increased information output. It has contributed nearly 94% of the total output increase. Export effect and import substitution played a secondary role in this expansion. Contribution of each of these was 7%. Sluggish technical coefficient effect was the main factor that dragged down the output growth of the information sector during this period. Nearly 8% of the information output was reduced due to technical coefficient effect. This negative impact of production technology was mainly due reduced information use in the information sector. Use of information in the non information sector however increased output of information goods and services by 1%. 

We can view the domestic final demand effect 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 intercept one another and are different aspects of the same domestic final demand shifts from 1983-84 to 1989-90. However, each provides an 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 growth in domestic final demand, which has caused India’s information output to increase by 79%. Changes in spending mix of the individual demand sectors has led to an additional 15% growth in information output.

TABLE 4

SOURCES OF GROWTH OF DOMESTIC FINAL DEMAND FOR INFORMATION SECTORS OF INDIA DURING 1983-84 TO 1989-90

                                                                                                        Rs. Millions


Mix Effect
Growth Effect
Total

Domestic Final Demand
8065.59 (15.33)
41359.63 (78.63)
49425.21 (93.96)

PFCE Effect
-5070.19 (-9.64)
19741.42 (37.53)
14671.23 (27.89)

GFCE Effect
1852.68 (3.52)
15703.03 (29.85)
17555.71 (33.38)

GFCF Effect
8352.81 (15.88)
6318.45 (12.01)
14671.26 (27.89)

CIS Effect
2930.30 (5.57)
-403.28 (-0.77)
2527.02 (4.80)

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

Table 4 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 during 1983-84 to 1989-90. While contribution of GFCF has been 48% that of GFCE and PFCE has been 33% and 28% respectively. While growth effect dominated the mix effect of both PFCE and GFCE, but for GFCF and CIS the mix effect has been much stronger than the growth effect. 

The increase in information output during 1989-90 to 1993-94 has been more or less same as in the previous period as reflected in Table 3. The increase has been of order Rs.152596.59 million. During this period too, the domestic final demand dominated the scene. Its contribution was nearly 87%. Comparing this figure with that of the previous period it is noticed that the share of domestic final demand fell during this period. The import substitution effect though  positive, was less than the previous year’s figure. Its share fell to approximately 3%. The fall in the share of domestic final demand and import substitution was balanced by the increase in the share of export effect and technical coefficient effect. While the export effect was 9%, that of technical coefficient was nearly 1%. Compared to the previous period we find that during this period there has been increased dependence on import and better export performance which is the outcome of liberalized trade policy. 

TABLE 5

SOURCES OF GROWTH OF DOMESTIC FINAL DEMAND FOR INFORMATION SECTORS OF INDIA DURING 1989-90 TO 1993-94

                                                                                                        Rs. Millions


Mix Effect
Growth Effect
Total

Domestic Final Demand
4651.38 (8.84)
10850.51 (77.67)
16154.04 (86.51)

PFCE Effect
6156.94 (11.71)
16154.04 (30.71)
22310.10 (42.42)

GFCE Effect
-12899.52 (-24.53)
15840.10 (30.12)
2941.48 (5.59)

GFCF Effect
17035.48 (32.39)
8396.04 (15.96)
25431.52 (48.35)

CIS Effect
-5641.52 (–10.73)
459.44 (0.87)
-5182.09 (-9.85)

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

Table 5 shows that the basic finding of the previous period with respect to growth and mix effect remained same for this period, though the shares of the two effects changed. During this period the contribution of growth effect fell marginally to 78%, while the mix effect fell to 9%. During this period too the GFCF played the lead role towards the increase in output due to domestic final demand. It contributed nearly 48%. This was followed by PFCE which contributed approximately 42%. Compared to the previous period we notice that while the share of PFCE and GFCF has increased substantially that of GFCE fell sharply.

The   contribution   of  export  expansion  towards   growth   of  information   sector during the two periods,  as  stated  earlier,  ranged between 7% and 9%. Compared to the domestic final demand the contribution of export is not of appreciable amount during the two periods. Certain inherent problems related  to export  of  information goods and services can be identified behind this (Hanna,  1994).  For example, value addition  norms  under  Duty  Exemption  Scheme  for  IT   export production  are too high. Secondly, duty  drawback procedure  for fixation  of  brand rates and all industry rates take  long  time thus blocking the working capital limits. Thirdly, policy changes are  very  frequent  thereby  affecting  production  and  exports. Fourthly,  no  bilateral trade exists with Taiwan and  China  and hence  this  affects the  development of  these  markets.  Lastly,  export  consolidation of cargo ex-India is not allowed  resulting in high freight.

We have seen that though import substitution occurred during 1989-90 to 1993-94  its share fell compared to the previous period. This shows signs of increased dependence on imports. Trade liberalization was not the only reason behind this. Some of the other factors that explain this are stated here. First, the cost of  information goods and services that are  domestically  produced  are  very  high  compared  to  those imported.  Hence  demand  for import  of  information  goods  has increased.  Secondly, the requirement of information  output  for various sectors of the economy is 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 have taken place.  

TABLE  6                        

SOURCES OF OUTPUT GROWTH FOR INDIVIDUAL INFORMATION SECTORS OF INDIA  

1983-84 TO 1989-90 
                                                                                                    Rs. Millions


Printing & Publishing
Office Computing Machines
Communication Equipment
Electronics Equipment
Communication
Education. & Research
Total

Domestic final demand 
3387.55 (6.44)
-2801.15      (-5.33)
6760.28  (12.85)   
19408.47 (36.90)
2262.43 

(4.30)
20407.62

(38.80)
49425.21

(93.96)

Mix 
-1128.97

(-2.15)
-5583.18

 (-10.61)
3426.13 

(6.51)
15895.34 (30.22)
-3597.00

 (-6.84)
-946.77      (-1.80) 
8065.59 (15.33)

Growth 
4516.52 (8.59)
2782.04 (5.29)
3334.15 

(6.34)
3513.13 (6.68)
5859.40 

(11.14)
21354.39 (40.60)    
41359.63 (78.63)

Export 
146.01 (0.28)
-1096.32

 (-2.08)
2455.19

 (4.67)
1707.37 (3.25)
291.88 

(0.55)
7.89 

(0.02)
3512.01 (6.68)

Import substitution 
-28.50

 (-0.05)
3346.53 (6.36)
-719.91

 (-2.35)
1378.61 (2.62)
-376.56 

(-0.72)
0.55

 (0.00)
3610.73 (6.86)

Technical coeff. 
-2083.76

 (-3.96)
-1340.04 

(-2.55)
-365.46

 (-0.69)
395.91 (0.56)
-541.67 

(-1.03)
88.18

 (0.17)
-3946.84

 (-7.50)

Information input coeff.
-2217.10 

(-4.22)
-1376.58

 (-2.62)
-406.62 

(0.77)
250.52 (0.48)
-957.57

 (-1.82)
85.32 

(0.16)
-4622.92 

(-8.79)

Non information input coeff.
134.23 (0.26)
36.55

 (0.07)
41.17

 (0.08)
45.39 

(0.09)
415.90 

(0.79)
2.86

 (0.01)
676.09

 (1.29)

Total
1421.30 (2.70)
-1890.98 

(-3.59)
8140.10

 (15.48)
22790.35 (43.33)
1636.09 

(3.11)
20504.24 (38.98)
52601.11 (100.00)

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

TABLE 7                           

SOURCES OF OUTPUT GROWTH FOR INDIVIDUAL INFORMATION SECTORS OF INDIA  

1989-90 TO 1993-94 
                                                                                                    Rs. Millions


Printing & Publishing
Office Computing Machines
Communication Equipment
Electronics Equipment
Communication
Education. & Research
Total

Domestic final demand 
1243.67 (2.36)
1606.62 

(-3.05)
5819.02 

(11.06)
8842.00 (16.81)
4873.16 

(9.27)
26330.67 (50.06)
45501.89 (86.51)

Mix 
-2176.68 

(-4.14)
-2511.25 

(-4.77)
1393.81 

(2.65)
1673.70 (3.18)
642.10

 (1.22)
5629.70

 (-10.70)
4651.38 (8.84)

Growth 
3420.35 (6.50)
904.63 

(1.72)
4425.21

 (8.41)
7168.31 (13.63)
4231.06 

(8.04)
20700.96 (39.36)
40850.51 (77.67)

Export 
142.10 (0.27)
81.08

 (0.15)
585.49 

(1.11)
2121.32 (4.03)
1901.58

 (3.62)
11.60

 (0.02)
4843.17 (9.21)

Import substitution 
-260.59 

(-0.50)
-387.80 

(-0.74)
1655.75 

(3.15)
340.23 (0.65)
435.38

 (0.83)
2.15 

(0.00)
1785.12 (3.39)

Technical coeff. 
-2316.74

 (-4.40)
-470.55 

(-0.89)
988.82

 (1.88)
556.54 (1.06)
1685.90

 (3.21)
22.44

 (0.04)
466.41

 (0.89)

Information input coeff.
-2385.12 

(-4.53)
-491.11 

(-0.93)
954.98

 (1.82)
526.99 (1.00)
1470.48

 (2.80)
11.19

 (0.02)
87.41

 (0.17)

Non information input coeff.
68.38 (0.13)
20.56

 (0.04)
33.83

 (0.06)
29.54 

(0.06)
215.43

 (0.41)
11.25

 (0.02)
379.00 

(0.72)

Total
-1191.56 

(-2.27)
-2383.89

 (-4.53)
9049.08

 (17.20)
11860.09 (22.55)
8896.02

 (16.91)
26366.86 (50.13)
52596.59 (100.00)

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

Tables 6 and 7 divide the information output changes into changes in output of six information sectors. The sectors that experienced maximum output change during 1983-84 to 1989-90 are electronics equipment (43%), followed by education & research (39%) and communication equipment (25%). For 1989-90 to 1993-94 the sectors were education & research (50%) followed by electronics equipment (23%). The main factor responsible for this change is the domestic final demand expansion. Though for information sector as a whole, the domestic final demand growth effect has been more powerful than the mix effect, there has been exception to this general view if individual information sectors are considered. For industries like electronics equipment, communication equipment  and office computing  the mix effect has dominated the growth effect during 1983-84 to 1989-90.

The output of office computing machines declined during both the periods under study. While domestic demand , export and technical coefficient effect were responsible for its decline during 1983-84 to 1989-90, it was domestic demand, greater dependence on import and technical coefficient that caused output of this sector to decline during 1989-94. Output of printing & publishing too declined during 1989-90 to 1993-94.

TABLE  8

SOURCES OF GROWTH OF DOMESTIC FINAL DEMAND FOR INDIVIDUAL INFORMATION SECTORS OF INDIA DURING 1983-84 TO 1989-90

                                                                                                    Rs. Millions


Printing & Publishing
Office Computing Machines
Communication Equipment
Electronics Equipment
Communication
Education. & Research
Total

Domestic final demand 
3387.55 (6.44)
-2801.15      (-5.33)
6760.28  (12.85)   
19408.47 (36.90)
2262.43 

(4.30)
20407.62

(38.80)
49425.21

(93.96)

PFCE
1788.30 (3.40)
-170.39 (-3.32)
615.88 

(1.17)
7849.91 (14.92)
622.50

 (1.18)
3965.03 (7.54)
14671.23 (27.89)

GFCE 
1450.43 (2.76)
-4108.10

 (-7.81)
192.05

 (0.37)
3437.74 (6.54)
156.66 

(0.30)
16426.94 (31.23)
17555.71 (33.38)

GFCF 
301.08 (0.57)
-785.48

 (-1.49)
5327.68

 (10.13)
8428.73 (16.02)
1384.10

 (2.63)
15.16

 (0.03)
14671.26 (27.89)

CIS
-152.26 

(-0.29)
2262.82 (4.30)
624.68 

(1.19)
-307.91 (-0.59)
99.18

 (0.19)
0.50

 (0.00)
2527.02 (4.80)

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

TABLE  9

SOURCES OF GROWTH OF DOMESTIC FINAL DEMAND FOR INDIVIDUAL INFORMATION SECTORS OF INDIA DURING 1983-84 TO 1989-90

                                                                                                    Rs. Millions


Printing & Publishing
Office Computing Machines
Communication Equipment
Electronics Equipment
Communication
Education. & Research
Total

Domestic final demand 
1243.67 (2.36)
1606.62 

(-3.05)
5819.02 

(11.06)
8842.00 (16.81)
4873.16 

(9.27)
26330.67 (50.06)
45501.89 (86.51)

PFCE
2059.25 (3.92)
109.08

 (0.21)
1515.31 

(2.88)
-5066.25

 (-9.63)
1738.63

 (3.31)
21954.95 (41.74)
22310.98 (42.42)

GFCE 
-1781.65 

(-3.39)
-117.65 

(-0.22)
159.23

 (0.30)
-1731.31

 (-3.29)
2048.59 

(3.89)
4364.27 (8.30)
2941.48 (5.59)

GFCF 
190.87 (0.36)
-1890.74

 (-3.59)
6176.87

 (11.74)
19461.78 (37.00)
1479.26 

(2.81)
13.47

 (0.03)
25431.52 (48.35)

CIS
775.20 (1.47)
292.69

 (0.56)
-2032.39

(-3.86)
-3822.22

 (-7.27)
-393.32

 (-0.75)
-2.03 

(0.00)
-5182.09

 (-9.85)

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

Tables 8 and 9 show the contribution of different categories of domestic final demand for six individual information sectors. While the consumption expenditure has been the driving force for the consumption goods and service sectors, investment expenditure has its effect felt most in capital goods industries. For example during 1989-90 to 1993-94 PFCE and GFCE has jointly contributed more towards the growth of output of sectors viz. printing and publishing and education & research. GFCF, on the other hand, has been more powerful contributor for communication equipment (12%) and electronics equipment (37%). Almost similar results hold for the previous year except for electronics equipment where the joint contribution of PFCE and GFCE  (22%) exceeded the contribution by GFCF (16%). This might be due to greater weightage of consumer electronics in this industry during this period. 

 Export  effect, as evident from Tables 6 and 7, though  has  an impact much  less  than  domestic final  demand,  has  proved  its existence  in  communication equipment (5%) and electronics equipment (4%) during 1983-84 to 1989-90 and in electronics equipment and communication (each 4%) during the following period. 

So far changes in domestic supply ratio is concerned it had a mixed impact on various information sectors. Import substitution, though in small degree, has been possible in sectors viz. office computing machines and electronics equipment in the initial period and in communication equipment, electronics equipment, communication during the later period. 

The positive technical coefficient change  though did not have impressive effect still had its presence felt in sectors like communication service (3%) and communication equipment (2%) during 1989-90 to 1993-94. For the period 1983-84 to 1989-90 technical coefficient effect had negative impact for all the information sectors except for electronics equipment which was almost negligible (0.6%).  

4.2 Model II

In Table 10 we present the empirical findings of the decomposition analysis following Model II over the period 1989-90 to 1993-94 with prime emphasis on technological change.

TABLE 10                        

SOURCES OF OUTPUT GROWTH FOR INDIVIDUAL INFORMATION SECTORS OF INDIA  

1989-90 TO 1993-94 
                                                                                                    Rs. Millions


Printing & Publishing
Office Computing Machines
Communication Equipment
Electronics Equipment
Communication
Education.& Research
Total

Domestic final demand 
2077.68

 (3.95)
-1612.70

 (-3.07)
4547.11

 (8.65)
8018.01 (15.24)
5199.26

 (9.89)
26325.12 (50.05)
44554.49 (84.71)

Export 
264.38

 (0.50)
111.20 (0.21)
941.86 

(1.79)
2579.20 (4.90)
728.22

 (1.38)
10.20

 (0.02)
4635.05 (8.81)

Import substitution (final dd.) 
-1021.49 

(-1.94)
-217.42

 (-0.41)
-3014.53

 (-5.73)
-746.99

 (-1.42)
-372.77 

(-0.71)
-76-.65

 (-0.01)
-5380.84

 (-10.23)

Import substitution  (int. dd.)
1251.49 

(2.38)
17.27

 (0.03)
5330.07

(10.13)
2139.31 (4.07)
1640.44 

(3.12)
4.63 

(0.01)
10383.10 (19.74)

Technological change 
-3763.62

(-7.16)
-682.19

 (-1.30)
1244.56

 (2.37)
-129.44

 (-0.25)
1700.87 

(3.23)
34.55

 (0.07)
-1595.28 

(-3.03)

Total
-1191.56 

 (-2.27)
-2383.85

 (-4.53)
9649.06

 (17.20)
11860.09 (22.55)
8896.02

 (16.91)
26366.86 (50.13)
52596.62 (100.00)

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

The main finding of Model II is the dominance of domestic final demand (85%) towards the growth of information sector. Export also contributed positively towards its growth (9%). As specified in the model, import substitution can take place in two areas: either in the sphere of final demand or in the sphere of intermediate input demand. From the findings of Model II we notice that during 1989-90 to 1993-94 the economy has substituted import of information goods and services for intermediate use by domestic production. It has contributed nearly 20% of the growth of domestic output of the information sector. But, to meet the final demand we notice that the economy has increasingly depended on import of information goods and services. Approximately 10% of the domestic output of information sector has been reduced due to this. The outward-oriented policies of the ’90s  did not have favourable impact on the rate of technological change and this influenced adversely the rate of growth of information sector (-3%). The negative impact of technological change on information output growth over 1989-90 to 1993-94 has been caused by the substantial negative impact of this factor on printing & publishing (-7%), followed by office computing (-1%). Information sectors like communication equipment (2%) and communication (3%) benefited most from technological change during this period.

So far sectoral sources of the impact of technological change on information output change is concerned Table 11 provides the results. We find that technological change on the information sector has been negative mainly due to adverse technological change in education and research (-2%), other services (-1%) and construction (-1%). However technological change in transport services (2%) and electricity (1%) had favourable effect on information output.

The negative effect of technological on output growth in printing & publishing during 1989-90 to 1993-94 has been caused mainly by the reduced intermediate demand by banking & insurance (-1%), other services (-4%), communication (-1%) and education & research (-2%) sectors. The use of computer-aided paperless job like the internet services probably has been the main reason behind unfavourable technological effect in this sector.

TABLE 11

SECTORAL SOURCES OF TECHNOLOGICAL CHANGE DURING 1989-90 TO 1993-94 (PERCENTAGE)

Sectors
1
2
3
4
5
6
7
8
9

Printing & Publishing
0.04
0.02
0.02
0.00
0.00
0.00
0.04
0.06
0.00

Office computing Machines
-0.01
0.00
-0.02
-0.09
0.00
0.01
0.00
0.00
-0.01

Communication Equipment
0.00
0.00
0.00
-0.03
0.00
0.00
0.01
0.00
0.00

Electronics Equipment
-0.01
0.00
-0.01
-0.02
0.00
0.00
0.04
0.02
0.07

Communication
0.25
0.03
0.00
-0.06
0.02
0.05
0.07
0.00
-0.03

Education & Research
0.01
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.01

Total
0.29
0.06
-0.01
-0.20
0.02
0.06
0.17
0.08
0.03

Sectors
10
11
12
13
14
15
16
17
18

Printing & Publishing
0.02
0.00
-0.04
0.02
0.01
0.16
-0.01
0.00
0.05

Office computing Machines
0.00
0.00
-0.01
0.00
0.00
0.00
0.00
-0.01
0.00

Communication Equipment
0.00
0.00
0.02
0.01
0.00
0.01
0.00
0.01
0.04

Electronics Equipment
0.01
0.01
0.00
0.00
0.01
0.05
0.00
0.02
-0.14

Communication
0.03
0.00
-0.19
0.07
0.03
-0.07
0.04
0.02
0.18

Education & Research
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00

Total
0.07
0.00
-0.22
0.11
0.06
0.15
0.03
0.04
0.14

Sectors
19
20
21
22
23
24
25
26
27

Printing & Publishing
0.04
0.05
-0.42
-0.27
0.21
0.00
0.88
-0.75
-0.01

Office computing Machines
0.00
0.01
-0.08
-0.40
0.00
0.00
0.04
-0.20
-0.06

Communication Equipment
0.40
-0.03
0.04
-0.05
0.03
0.00
0.35
0.00
0.00

Electronics Equipment
-0.13
-0.07
0.25
-0.25
-0.01
0.00
0.27
-0.04
0.00

Communication
0.00
-0.21
-0.34
-0.17
0.71
-0.02
0.65
0.58
0.15

Education & Research
0.00
-0.04
0.00
0.01
0.00
0.00
0.08
0.00
0.00

Total
0.31
-0.30
-0.55
-1.13
0.95
-0.03
2.22
-0.41
0.07

Sectors
28
29
30
31
32
33
34
35
Total

Printing & Publishing
-3.95
-0.11
-0.44
0.00
-0.02
0.01
-0.71
-2.03
-7.16

Office computing Machines
-0.27
0.00
0.00
-0.02
-0.02
-0.16
0.00
-0.01
-1.30

Communication Equipment
1.73
0.00
0.00
0.00
-0.56
-0.03
0.40
0.00
2.37

Electronics Equipment
-0.18
0.00
0.01
-0.03
0.00
-0.25
0.21
0.00
-0.25

Communication
1.27
-0.06
0.07
0.02
-0.06
0.05
0.00
0.12
3.23

Education & Research
-0.04
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.07

Total
-1.44
-0.17
-0.35
-0.03
-0.66
-0.38
-0.11
-1.89
-3.03

The technological change effect on office computing machines has also been negative. Technological change in sectors like construction, other services, banking & insurance and electronics equipment had negative impact on the output growth of this sector. Technological change in electronics equipment sector adversely affected office computing machine industry mainly due to substitution of the latter by the former. Actually office computing machines include items like electronics type writer, calculators etc. These are now being replaced by computers which not only perform the functions of the above machines but a much wider range of jobs.

The net effect of technological effect on communication equipment industry is positive as stated earlier. This is mainly caused by the changes in technical coefficients in electrical machines (0.4%), other services (2%) and  transport industry (0.4%). However  negative impact (-1%) is observed for the communication equipment industry itself.

For the electronics equipment  we have seen earlier that the net effect of technological change is negative. The industries in which technology changes have produced this adverse impact are construction, electronics equipment, other services and non electrical machines.

Communication sector, however enjoyed positive technological change impact. Technology changes in other services, electricity, transport services, banking & insurance and agriculture have been responsible for this.  

From the above discussion we see that during 1989-90 to 1993-94, the manufacturing sector and the information sector itself has reduced its consumption of intermediate information goods and services, causing technological change to have an output reducing effect for the information sector. Now, agriculture and the tertiary service sectors have increased their consumption of intermediate information inputs per unit of output but this does not compensate the negative effect of the manufacturing and information sector. 

5. Conclusion
The  growing  importance of the IT industries 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 have dealt with IT, not many studies in  India can  be  traced  till date that throws some light on various aspects of   information  sectors. The present study makes an attempt to identify the sources of growth of this sector during pre liberalization period and post liberalization period.

It seems that liberalization policies of the ΄90s does not seem to benefit the information sector. For the average annual growth of the information sector in India declined from 29% during 1983-84 to 1989-90 to 24% during 1989-90 to 1993-94.  During the periods 1983-84 to 1989-90 and 1989-90 to 1993-94, the growth of the information sector has been mainly induced  by domestic  demand  expansion. Export expansion, though has a positive effect on the  growth of  information  sector,  have been  not  of  much  significance. The technological change has been negative during 1983-84 to 1989-90 but marginally positive in the later period, following Model I. Model II, however, shows that technological change has also been negative during 1989-90 to 1993-94. Though import substitution seems to have taken place with respect to intermediate use during 1989-90 to 1993-94 there remains greater dependence on imports for satisfying final demand. 

Mere liberalization of trade policies does not make Indian information sector to grow rapidly. To make the Indian information sector more well placed in  the  international markets certain measures with  respect  to export should be adopted. Actually , the various exports oriented schemes  have lost their character with the reduction  in  import duties  and liberalization of imports. It is therefore  necessary to make the present export promotion scheme more attractive.  The cardinal  principle of such schemes should be to simplify  export procedure and facilitate faster export turnover. 

If  the  export of information goods and services  has  to  grow, there  is a need to forecast and assess the trends in the  global user  requirement.  This  would  essentially  require  continuous monitoring  of  the market trends, trend  in  user  requirements, technological trends, etc. The marketing strategies also have  to be dynamically evolved and there is need for diversification into newer markets. 

It  is the availability of technically  competent  infrastructure  which   provides  the  necessary  strength  to  the  various   IT industries   for  sustained  growth.  Therefore   infrastructural facilities, for   example,  power,  water   supply,   transport   and communication,  of international standards should be created  for better performance of the information sector in the international market.
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Appendix

Sectors
Sl. No.
Industry 
Sector Code

Agriculture &  Allied Activities
1
Agriculture
1,…..,17


2
Animal Husbandry
18,…..,20


3
Forestry & Fishing
21, 22

Mining & Manufacturing
4
Coal & Lignite
23


5
Crude Petroleum & N. Gas
24


6
Minerals
25,…..,32


7
Processed Food
33,….,38


8
Beverages & Tobacco
39, 40


9
Textiles
41,….,49


10
Wood & Wood Products
50, 51


11
Leather & Leather Products
54, 55


12
Rubber & Plastic Products
56, 57


13
Petroleum Products
58


14
Coal Tar Products
59


15
Chemicals
60,…..,68


16
Non Metallic Products
69,….,71


17
Metals & Metal Products
72,….,77


18
Non Electrical Machines
78,…,81, 83


19
Electrical Machines
84,….,87, 89


20
Transport Equipment
91,….,96


21
Miscellaneous Manufacturing
97, 98


22
Construction
99


23
Electricity
100


24
Gas & Water Supply
101, 102


25
Transport Services
103, 104


26
Banking & Insurance
109, 110


27
Medical & Health
113


28
Other Services
105, 107, 108, 111, 114, 115


29
Paper & Paper Products
52

Information
30
Printing & Publishing
53


31
Office computing Machines
82


32
Communication Equipment
88


33
Electronics Equipment
90


34
Communication
106


35
Education & Research
112

