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ABSTRACT

Economic reforms, when successful, should bring about perceptible structural changes in an economy. It is now nearly two decades since India initiated reforms in its economic policy in the early 1990-s. At this point of time, it seems worthwhile to assess the extent of structural changes in the Indian economy during the pre-reform and reform periods. The present paper uses Input-Output Tables of India (1983-84, 1993-94, 1998-99, 2003-04 and 2006-07) and devises a classification of sectors based on the pattern of input-usage, to study the structural changes in the Indian economy during the period 1983-84 to 2006-07. Three groups have been identified, namely the resource-intensive or Ricardo Sectors, the technology-intensive or High-Technology Sectors and the primary-factor-intensive or Heckscher-Ohlin Sectors. This type of classification has rarely been used in the literature. Under this three-fold classification of the sectors, linkages were developed using the extended Leontief and Ghosh type of Input-Output Model. The study reveals a fluctuating but declining importance of the resource-intensive or Ricardo Sectors during the entire period of study. The High-Technology-intensive sectors gained prominence during the early years of the reform period. Although there appears to be a decline in their importance in the middle years of the reform period, they pick up again during the later years of the reform period. Overall, the importance of the High-Technology-intensive sectors has increased over the years, even if modestly. The importance of the Heckscher-Ohlin Sectors has increased in the reform period compared to the pre-reform period in terms of the Leontief Forward linkages while no overall change is observed for these sectors in terms of the Ghosh Forward or Leontief Backward linkage. The paper also attempts to investigate the reasons for these structural changes. The study concludes by observing that overall, there have been some changes but not very sharp ones, in the structure of the Indian Economy.
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1. INTRODUCTION

Input-Output Techniques are widely used for analyzing inter-sector linkages in an economy. Linkage analysis is an important analytical tool to grasp the nature and degree of interdependence among the various sectors of an economy. This is especially so for developing economies since these economies are constantly undergoing changes in their underlying structure. The Leontief (1951) and Ghosh (1958) Systems together form the Extended Input-Output Framework which is very useful for the study of inter-sector linkages. 

There are several studies on the linkage analysis of the Indian Economy. The pioneers in this field are Bharadwaj (1966), Hashim (1970) and Hazari (1970). Hazari (1970) has identified the Key Sectors for India. Other studies related to sector-level linkages in India have been done by Mehta( 1977), Venkatramaiah and Argade ( 1979), and Saxena and Bhatnagar (1987). Dhawan and Saxena (1992) have studied the sector-level linkages and identified the key sectors of the Indian Economy for the years 1973-74, 1978-79 and 1983-84. Bhowmik and Chakraborty (1995) have identified the key-sectors of the Indian Economy using Multipliers and Measures of Linkages in the basic as also the partially closed I-O framework. More recently, Shastry, Singh, Bhattacharya and Unnikrishnan (2003) have studied the growth-linkages between Agriculture, industry and services using both thee the Input-Output and simultaneous equations framework. 

As evident, not much work has been done in this field since the decade of the 1990-s. This paper attempts to make a modest contribution in this area of research by taking a look at the linkages over a wide time-span, 1983-84 to 2006-07. In addition, the current paper attempts to devise an input-based classification of the sectors of the Indian Economy instead of the standard categorization of an economy into primary, secondary and tertiary sectors. The present study classifies commodities into three categories according to the nature and importance of specific factors of production used in the production process. The three categories are the Ricardo Sectors, High Technology Sectors and the Heckscher-Ohlin Sectors. 

The Ricardo Sectors are characterized by the importance of natural resources in their production. These sectors have high natural-resource content. Agricultural crops and other allied agricultural activities, agro-based industries, minerals like coal, lignite, crude petroleum and natural gas are included in this category. The commodities produced with advanced technology are included in the High Technology Sectors while those belonging to the category of Heckscher-Ohlin Sectors are characterized by the importance of standard technologies (labor and capital) in their production. Since each of the three categories or groups contains sectors that may reflect high dispersion in their behavior, each group is further divided into subgroups.  The detailed scheme of classification of sectors in given in Appendix I. 

Using this scheme of classification is expected to explain better the evolution of the sectors and reflect the changing importance of the resource-intensive, advanced technology intensive and the labor or capital intensive sectors. This paper is organized in four sections. Section 2 discusses the methodological framework used in this study. Section 3 contains the database. The results obtained from the analysis and discussions on the same are presented in Section 4. Section 5 presents the conclusions of the paper. 

2. METHODOLOGY

We first discuss the Leontief (1951) Model and the measure of backward linkage and forward linkage based on the model, followed by a brief discussion of the Ghosh (1958) model, and the measure of forward linkage in this model. It should be noted, that our measures of linkages are not the traditional measures but weighted linkage measures in line with Cuello, Mansouri and Hewings (1992).

The Leontief Static Open Input-Output Model is represented as 

            x = X e + f ……………...(1)

where  X = ( n x n ) Transactions Matrix,
            e = ( n x 1 ) Unit vector,

            f  = ( n x 1 ) final demand vector

            x = ( n x 1 ) gross output vector

In this demand-led model, each sector is assumed to require the intermediate inputs in fixed proportion to its own output, i.e.

           X ij= a ij x j ........................(2), 
where  a ij  is the technical coefficient which shows the direct requirement of input i per unit of output of sector j.

The solution to the model is given by the equation

            x = (I – A) -1 f....................(3)

where  A is the Input-Output Technical coefficient matrix of order (n x n), and (I – A) -1 is the Leontief Inverse. While the Technical Coefficient matrix shows the direct input requirements per unit of gross output, the Leontief Inverse matrix gives the total direct and indirect input requirement per unit of final demand. Rasmussen (1956) relied on the Leontief Inverse to calculate the backward and forward linkages, which are simple column-sum and row-sum of the Leontief Inverse respectively. Cuello, Mansouri and Hewings (1992) have reformulated this traditional approach of measuring sector-level linkages. They introduced two weighting schemes where either the importance of the total sector-level output i.e. gross output, or the sector-level final demand share can be used as weights for each sector. In this study, we have used the share of gross output as the weight for each sector, defined as 

              α i  = x i  / ∑i  x I,  so that  ∑i  α i  = 1.

Therefore,  the weighted backward linkage used in this study is defined as 

              I1    = c/ L ............................(4)

where    I1    = weighted backwardlinkage index in the Leontief Model,

              c    = ∑ i  α i  p i j  /  n, the weighted column-wise average,
              L   = ∑ ij  α i  p i j  /  n 2, the weighted total average

              n   =  number of sectors
             p i j = element of the Leontief Inverse.

Hence, I1  is an index measuring the extent of expansion in the system of industries for an expansion in the jth industry. The sectors having values of I1  greater than one are considered as sectors with strong backward linkages.

In a similar manner, we construct the index for measuring the relative forward linkage as                                    
              I2    = r/ L′ ............................(5)

where    I2    = weighted forward linkage index in the Leontief Model,

              r    = ∑ j  α j p i j  /  n, the weighted row-wise average,
              L′  = ∑ ij  α j  p i j  /  n 2, the weighted total average

              n   =  number of sectors
             p i j = element of the Leontief Inverse.

We now develop the weighted Ghosh forward linkage. The Ghosh model is given as

            x′ = e′ X+ v′  ……………...(6)

where  X  = ( n x n ) Transactions Matrix,
            e′ = transpose of the Unit vector,

            f ′ = transpose of the  final demand vector

            x′ = transpose of the gross output vector

The solution to the Ghosh model is given by

           x′ = v′ (I – B) -1 ……………...(7) 

where  B is the fixed allocation coefficients  matrix. The elements of this matrix are 

           b ij    = X ij / x i ........................(8),

i.e. the fixed fraction of  ith output flowing into sector j. The matrix (I – B) -1 is the Ghosh Inverse. The same weighting scheme has been used to develop the index for the Ghosh forward linkage. Thus, the weighted Ghosh forward linkage index is constructed as

              I3    = h/ G ............................(5)

where    I3    = weighted Ghosh forward linkage index,

              h    = ∑ j  α j q i j  /  n , the weighted row-wise average,
              G  = ∑ ij  α j  q i j  /  n 2, the weighted total average

              n   =  number of sectors
             q i j = element of the Ghosh Inverse.

3. DATA BASE 
This study has used India’s Input-Output Tables of 1983-84, 1993-94, 1998-99, 2003-04 and  2006-07 prepared by the Central Statistical Organization, Ministry of Statistics and Programme Implementation, Government of India. While the tables of 1983-84, 1993-94 and 1998-99 are each based on 115 sectors, the tables of 2003-04 and 2006-07 contain 130 sectors each. The original tables have been made comparable by using the concordance table published by the Central Statistical Organization. Further, each table has been converted into constant prices of 1993-94 aggregated into 70 sectors for comparability. 
4. RESULTS AND DISCUSSIONS 

 The discussions run in terms of the proposed input-based classification, with reference to three measures of interconnectedness, namely the indexes developed for Backward Linkages, Forward Linkages and Ghosh Forward Linkages. We begin with the Ricardo Sectors and move on to the High-Tech and Heckscher-Ohlin Sectors. Identification of the Key Sectors of the Indian Economy in terms of our input-based classification follows next. The detailed results of Linkage Analysis are given in Appendix-II.

(a) Ricardo Sectors
The broad pattern of evolution of the Ricardo Sectors in terms of Backward Linkages, Forward Linkages and Ghosh Forward Linkages are shown in Figure 1. It emerges that there has been an overall decline in the number of Ricardo sectors that have strong interconnectedness with then rest of the economy over the time period 1983-84 to 2006-07. Table1 presents a detailed identification of the Ricardo Sectors that have strong linkages. The table also shows the linkage details of the various subgroups of the Ricardo Sectors. 

Figure 1. 
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Table 1. Identification of Ricardo Sectors with Strong Linkages
	Backward Linkages 

	Subgroup
	1983-84
	1993-94
	1998-99
	2003-04
	2006-07

	Agriculture & Forestry
	1 - 7
	1,3,6
	3,6
	1,2,4,6
	1,4

	Minerals
	-
	-
	-
	-
	-

	Agro-based Industries
	16,17, 19-21, 25
	16,17, 19-21, 23, 25
	17, 19, 21
	16,17, 

19-21
	17, 19, 21

	Mineral Products
	28
	28,38
	28
	27
	27

	Forward Linkages

	Subgroup
	1983-84
	1993-94
	1998-99
	2003-04
	2006-07

	Agriculture & Forestry
	1-6
	1, 3-5
	1, 3-5
	1, 4
	1,4

	Minerals
	10, 11
	10, 11
	10, 11
	10, 11
	-

	Agro-based Industries
	17, 19, 21
	17, 19, 21
	17, 21
	17, 21
	17, 21

	Mineral Products
	27
	27
	27
	27
	27

	                   Ghosh Forward Linkages 

	Subgroup
	1983-84
	1993-94
	1998-99
	2003-04
	2006-07

	Agriculture & Forestry
	1,3,4,6
	3,6
	3, 6
	4
	-

	Minerals
	10, 11, 

13, 14
	10, 11, 

13, 14
	10-14
	10, 11, 

13, 14
	10, 11, 

13, 14

	Agro-based Industries
	20, 22, 23
	22, 23
	23
	22, 23
	22, 23

	Mineral Products
	27, 28, 

38, 39
	27, 28, 38
	27, 28, 38
	27, 28, 

38, 39
	27, 28, 

38, 39


Observations on the Ricardo Sectors 

Backward Linkages:
We begin with the Backward Linkages. The number of Ricardo Sectors with strong Backward Linkages has declined from fourteen in 1983-94 to twelve in 1993-94. It declined further to six in 1998-99 but increased to ten in 2003-04 before decreasing to six in 2006-07. Thus, overall, the importance of the Ricardo sectors has declined in the period of study. 

Let us now look at the effects on the various subgroups included in the Ricardo Sectors. Ricardo Sectors are divided into four subgroups, namely Agriculture & Forestry, Minerals, Agro-based Industries and Mineral Products.

Between 1983-84 and 1998-99, the importance of Agriculture and Forestry type of Ricardo sectors has decreased steadily. Their position improved marginally in 2003-04 but came down again in 2006-07. In 1983-84, seven sectors from the Agriculture & Forestry subgroup that qualified for the category of sectors with strong backward linkages. These are Paddy (sector 1), Wheat (sector 2), Other Crops (sector 3), Commercial Crops (sector 4), Milk & Milk Products (sector 5), Animal Services (agricultural) (sector 6) and Other Livestock Product (sector 7). Of these, only Paddy (sector 1), Other Crops (sector 3) and Animal Services (agricultural) (sector 6) retained their importance in 1993-94. Further, Paddy (sector 1) dropped out in 1998-99. However, there were four sectors from this subgroup that qualified for the category of sectors with strong Backward Linkages in 2003-04, namely These are Paddy (sector 1), Wheat (sector 2), Commercial Crops (sector 4) and  Animal Services (agricultural) (sector 6). But the number again decreased to two in 2006-07, with only Paddy (sector 1) and Commercial Crops (sector 4) qualifying for this category. The Ricardo Mineral subgroup does not show any strong Backward Linkages during the entire period of study. 

In 1983-84, six sectors from the Agro-based industries subgroup showed integration with the rest of the economy in the form of strong backward linkages. These were Sugar, Khandsari & Boora (sector 16), Other Food Products & Beverages (sector 17 ), Cotton Textiles (sector 19), Jute, Hemp, Mesta Textiles (sector 20 ), Other Textile (sector 21) and Leather & Leather Products (sector 25 ). The number of Sectors in the Agro-based industries subgroup increased marginally from 1983-84 to 1993-94 as Paper, paper products & Newsprints (sector 23) joined this category, but the number declined drastically in 1998-99, with only three sectors, namely Other Food Products & Beverages (sector 17 ), Cotton Textiles (sector 19) and Other Textile (sector 21). The position of this subgroup improved considerably again in 2003-04, almost reaching the level of 1983-84, but it came down again in 2006-07, back to the same status as in 1998-99. The number of sectors in the Mineral Products subgroup with strong Backward Linkages has been two in 1993-94 and only one in all the other years. 

Thus, the decline of the Ricardo Sectors in terms of Backward Linkages has been mainly due to the decline of the Agriculture and Forestry sectors.

Forward Linkages:

Coming to the Forward Linkages of the Ricardo Sectors, we find that the number of such sectors with strong forward linkages has decreased steadily over successive years, from twelve in 1983-84 to ten in 1993-94, nine in 1998-99, seven in 2003-04 and five in 2006-07. 

Among the subgroups, the decrease has been mostly in Agriculture and Forestry. The number of sectors from this subgroup that have shown strong forward linkages has decreased from six in 1983-84 to four in 1993-94 and further to two in 2003-04 and 2006-07. Only two specific sectors from the Minerals subgroup have shown strong forward linkages from 1983-84 to 2003-04. These are Coal & Lignite (sector 10)and Crude Petroleum & Natural Gas (sector 11). No sector from this subgroup showed strong forward linkage in 2006-07. 

Other Food Products & Beverages (sector 17) and Other Textiles (sector 21) are sectors from the Agro-based Industries subgroup of the Ricardo Sectors that show strong forward linkages in all the years. During the first two years, i.e. in 1983-84 and 1993-94, Cotton Textiles (sector 19) also showed strong forward linkage. Thus, the importance of the Agro-based Industries subgroup in the Ricardo Sectors has declined initially and then remained steady. In the case of Mineral Product subgroup, we find Petroleum Products (sector 27) showing strong forward linkage in all the years. It is the only sector from this subgroup showing strong forward linkages.

 So we observe that the decline in the importance of the Ricardo Sectors in terms of forward linkages has also occurred chiefly in the Agriculture and Forestry subgroup.

Ghosh Forward Linkages:
In the case of Ghosh forward linkages, the number of strong Ricardo Sectors has decreased from fifteen in 1983-84 to eleven in 1993-94 and further to ten in 2006-07. The  number of strong sectors from Agriculture and Forestry subgroup of the Ricardo Sectors decreased from four in 1983-84 to two in 1993-94, one in 2003 04 and nil in 2006-07. The Mineral subgroup has experienced a marginal increase in 1998-99 and a marginal decrease in 2003-04. There has been a decrease in the case of the Agro-based industries in 1993-98 and 1998-99 and an increase in 2003-04 up to the level of 1993-94. 

The pattern in the Mineral Products subgroup has been similar to that of the Mineral subgroup. Thus, overall the importance of the Ricardo Sectors has decreased from 1983-84 to 2006-04. 

Now we move on to the High-Technology Sectors of the Indian economy.

(b) High-Technology Sectors

The broad results regarding the evolution of the High-tech sectors with respect to sector-level interdependence are shown in Figure 2 while Table 2 presents the details of the various subgroups in this respect.
Figure 2
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Table 2.  Identification of  High-Tech Sectors with Strong Linkages

	                                                                    Backward Linkages 

	Subgroup
	1983-84
	1993-94
	1998-99
	2003-04
	2006-07

	Chemical Products  
	36
	33, 36
	33, 36
	29, 36
	-

	Machinery & Electronic Equipments
	45, 46
	43-46
	43-46
	46, 50
	46-48, 

50-52

	Transport & Communication
	55
	53, 55
	53-55
	55, 63
	55, 63

	                                                                    Forward Linkages 

	Subgroup
	1983-84
	1993-94
	1998-99
	2003-04
	2006-07

	Chemical Products  
	-
	29
	29
	29
	29

	Machinery & Electronic Equipments
	-
	-
	-
	-
	47, 48, 50

	Transport & Communication
	-
	-
	-
	55, 63
	55, 63

	                                                                    Ghosh Forward Linkages 

	Subgroup
	1983-84
	1993-94
	1998-99
	2003-04
	2006-07

	Chemical Products  
	29, 31
	29, 31, 36
	29, 36
	29, 36
	29, 36

	Machinery & Electronic Equipments
	48
	-
	-
	-
	-

	Transport & Communication
	54
	54, 63
	-
	53, 54, 63
	53, 54, 63


Observations on the High-Technology Sectors

Backward Linkages:

The number of High Technology Sectors with Strong Backward Linkages has shown  oscillations over the period of study. In 1983-84, there were four High-tech sectors with strong backward linkages. This number increased to eight and nine in 1993-94 and 1998-99 respectively. However, the number came down sharply to six in 2003-04. It increased once again to eight in 2006-07. So overall, the number of High Technology Sectors with Strong Backward Linkages has increased. 

Among the High-tech sectors, there are three subgroups, namely Chemical Products, Machinery & Electronics and Transport & Communication Equipment. In 1983-84 only one sector, namely Other Chemicals (Sector 36), from the Chemical Products subgroup showed strong backward linkage. In 1993-94, another sector, namely Paints, Varnishes and Lacquers (sector 33) joined this category. The picture remained unchanged in 1998-99 and in 2003-04 the Paints, Varnishes and Lacquers sector was replaced by Heavy Chemicals (sector 29) in this category. No sector showed from this subgroup showed strong backward linkages in 2006-07. 

The Machinery & Electronics subgroup show two sectors, namely Machine Tools (sector 45) and other Non-electrical Machinery (sector 46), with strong backward linkages in 1983-84.  Two more sectors joined this category in 1993-94. These sectors are Tractors & Agricultural Implements (sector 43) and Industrial Machinery (sector 44). The number of sectors with strong backward linkages from this subgroup declined to two in 2003-04. These sectors are Non-electrical Machinery (sector 46) and Communication Equipments (sector 50). In 2006-07, the number of sectors from this subgroup showing strong backward linkages shot up to six, comprising Other Non-electrical Machinery (sector 46), Electrical Industrial Machinery (sector 47), Electrical Wires, Cables and Appliances (sector 48), Communication Equipments (sector 50), Other electrical Machinery (sector 51) and Electronic Equipments including TV (sector 52). 

Coming to the Transport & Communications subgroup, we find Motor Vehicles (sector 55) to be the only sector with strong backward linkages in 1983-84. This sector also showed  strong backward linkages in all the subsequent years. In addition, during 1993-94 and 1998-99, Ships & Boats (sector 53) also qualified in this category while Rail Equipments (sector 54) also joined the category in 1998-99. So the number of sectors with strong backward linkages from the Transport & Communications subgroup increased steadily from 983-84 to 1998-99.  However, in the next two years, i.e. 2003-04 and 2006-07, only two sectors from this subgroup qualified in this category. These are Motor Vehicles (sector 55) and Communication (sector 63). 

Thus, the oscillation in the number of High-tech sectors  with strong backward linkages has been due to the initial increase in the sectors form all the three subgroups between 1983-83 and 1998-99. Among the three subgroups, the Chemical Products and Machinery showed a marked increase in this respect. The decline from 1998-99 to 2003-04 occurred due to the decrease in the number of sectors with strong backward linkages from the Machinery & Electronics subgroup and the Transport & Communication Equipment subgroup. The increase in the importance on the High-tech sectors with respect to strong backward linkages during 2006-07 was due to the spectacular rise in the number of sectors from the Machinery & Electronics subgroup that joined this category in that year, despite the decrease in the importance of the Chemical products subgroup.

Forward Linkages:

During the period of study, the number of High-tech sectors with strong forward linkages has increased. However, the pattern of change is not uniform among the various subgroups. The sectors in the Chemical products subgroup of the High-tech sectors do not show very strong integration with the rest of the economy with respect to forward linkages in the Leontief System. From this subgroup, only one sector, namely Heavy Chemicals (sector 29), qualifies for strong forward linkages and it recurs in 1993-94 through 2006-07. No sector qualifies from the Machinery & Electronics subgroup from 1983-94 up to 2003-04. In 2006-07 however, we find three sectors from the Machinery & Electronics subgroup to qualify for strong forward linkages. These are Electrical Industrial Machinery (sector 47), Electrical Wires, Cables and Appliances (sector 48), and Communication Equipments (sector 50). 

The Transport & Communications subgroup follows the same pattern as the Machinery & Electronics subgroup from 1983-94 up to 1998-99. In 2003-04, however, Motor Vehicles (sector 55) and Communication (sector 63) from this subgroup qualified in this category. So we find that due to the rising importance of the  Machinery & Electronics subgroup in 2006-07 and that of the  Transport & Communications subgroup from 2003-04 onwards, the number of High-tech sectors with strong forward linkages has increased overall, from 1983-94 to 2006-07.

Ghosh Forward Linkages:

With respect to Ghosh forward linkages, we find that the number of sectors with strong linkages was four in 1983-84, five in 1993-94, decreased to two in 1998-99 and increased to five in 2003-04 onwards. Overall, there has been a small increase in the number of sectors with strong Ghosh forward linkages from 1983-84 to 2006-07. The sectors from the Chemicals Products subgroup that qualified for strong Ghosh forward linkages were Heavy Chemicals (sector 29) for all the years, Pesticides (sector 31) in 1983-84 and 1993-94 and Other Chemicals (sector 36) from 1993-94 onwards.

 From the Machinery & Electronics subgroup, there was only one qualifying sector, namely Electrical Wires, Cables and Appliances (sector 48), and that too for a single year, 1983-84. The Transport & Communications subgroup show an increasing importance initially from 1983-84 to 1993-94 and a decrease in 1998-99, after which there is an increase again in 2003-04. In 1983-84, Rail Equipments (sector 54) from this subgroup was the only qualifying sector in this category. It was joined by Communication (sector 63) from the same subgroup in 1993-94. No sector from this subgroup qualified in 1998-99, while in 2003-04 both Rail Equipments (sector 54) and Communication (sector 63) together with Ships & Boats (sector 53) from this subgroup were found in the category of sectors with strong Ghosh forward linkages.

(c) Heckscher-Ohlin Sectors

Once again, we present the broad results regarding the evolution of the High-tech sectors with respect to sector-level interdependence in Figure 3 and  the details of the various subgroups in this respect  in Table 3.
Figure 3

[image: image3]
Table 3. Identification of  Heckscher-Ohlin Sectors with Strong Linkages
	                                                                     Backward Linkages 

	Subgroup
	1983-84
	1993-94
	1998-99
	2003-04
	2006-07

	Capital Intensive Sectors
	15, 26, 30, 34, 40, 

59-61
	15, 26, 30, 34, 40-42, 58-60
	26, 40, 42, 58-60
	15, 26, 30, 40-42, 

58-60  
	15, 40,42,

58- 60  

	Labor Intensive Sectors
	62, 64,

65, 69
	62, 64,

65, 69
	62, 64-66, 68, 69
	62, 64-66,  69
	62, 64-66, 69

	                                                                      Forward linkages 

	Subgroup
	1983-84
	1993-94
	1998-99
	2003-04
	2006-07

	Capital Intensive Sectors
	40, 42, 59, 60
	40, 41,

58-60
	30, 40-42, 

58-60
	40-42,

58-60
	40, 42,

58-60

	Labor Intensive Sectors
	62, 64, 66, 69
	62, 64, 66, 69, 70
	62, 64, 66, 69, 70
	62, 64-66, 69
	62, 64-66, 69,70

	                                                                      Ghosh Forward Linkages 

	Subgroup
	1983-84
	1993-94
	1998-99
	2003-04
	2006-07

	Capital Intensive Sectors
	30, 32, 37, 40-42, 59, 60
	26, 30, 32, 35, 37, 40, 41, 58-60
	30, 32, 35, 37, 40, 41, 59, 60
	32, 35, 37, 40, 41, 

58-60
	32, 35, 37, 40-42, 

58-60

	Labor Intensive Sectors
	62, 64, 66,69
	62, 64, 66,69
	62, 64, 66,69
	62, 64, 66,69
	62, 64, 66,69


Observations on the Heckscher-Ohlin Sectors

Backward Linkages:
The number of Heckscher-Ohlin sectors with strong backward linkages varies between twelve and fourteen over the years 1983-84 to 2003-04 and it reaches eleven in 2006-07, indicating a small decrease in their importance. Among the Capital Intensive sectors, the ones with strong backward linkages in 1983-84 were Tea and Coffee Processing (sector 15), Rubber & Plastic Products (sector 26), Fertilizers (sector 30), Soaps, Cosmetics & Glycerin (sector 34), Iron & Steel (sector 40), Construction (sector 59), Electricity (sector 60) and Water Supply (sector 61). In 1993-94, three more sectors joined this category and one sector was left out. Those joining were Non-Ferrous Basic Metals (sector 41), Hand tools and Other Metal Products (sector 42) and Miscellaneous Manufacturing (sector 58) while the sector that was left out was Water Supply (sector 61). Four more sectors were left out of this category in 1998-99. These were Tea and Coffee Processing (sector 15), Fertilizers (sector 30), Soaps, Cosmetics & Glycerin (sector 34) and Non-Ferrous Basic Metals (sector 41). Three out of these four sectors (all except Soaps, Cosmetics & Glycerin) rejoined the category of sectors with strong backward linkages in 2003-04. However, in 2006-07, the picture again became very similar to that of 1998-99. Thus, the Capital Intensive subgroup itself shows an oscillating pattern of the number of sectors with strong backward linkages. Starting from eight, the number rises to ten, falls to six, then rises to nine and finally falls to six during the years 1983-84, 1993-94, 1998-99, 2003-04 and 2006-07 respectively. With regard to the Labor Intensive Heckscher-Ohlin sectors with strong backward linkages, we find that all the years of analysis contain four common sectors, namely Transport Services (sector 62), Trade (sector 64), Hotels & Restaurants (sector 65) and Other Services (sector 69). Banking & Insurance (sector 66) also joins this league from 1998-99 onwards. 

Forward linkages:
The number of Heckscher-Ohlin sectors with strong forward linkages increases from eight to ten and further to twelve for the years 1983-84, 1993-94 and 1998-99 respectively. Thereafter, for 2003-04 as also 2006-07, it decreases to eleven. Among the Capital Intensive sectors, those that are common for all the years are Iron & Steel (sector 40), Construction (sector 59) and Electricity (sector 60).  Hand tools and Other Metal Products (sector 42) qualifies for this category in all the years except 1993-94. Non-ferrous Basic Metals (sector 41) is included in this category for the middle years 1993-94, 1998-99 and 2003-04. Miscellaneous Manufacturing (sector 58) also joins this category from 1993-94 onwards. The variation across the Labor Intensive sectors is also minimal. From this subgroup, Transport (sector 62), Trade (sector 64), Banking & Insurance (sector 66) and Other Services feature (sector 69) show strong forward linkages for all the years of study. In addition Public Administration (sector 70) also qualifies in 1998-99 and 2006-07 while Hotels & Restaurants (sector 65) qualifies from 2003-04 onwards.

Ghosh Forward linkages:

The number of Heckscher-Ohlin sectors with strong Ghosh forward linkages increases from twelve to fourteen during the years 1983-84 and 1993-94 respectively. The number comes down to twelve in 1998-99 and remains at that level for 2003-04, before increasing marginally to thirteen in 2006-07. In a manner similar to the pattern of minimal variation among the subgroups in case of backward and forward linkages, the variation among the subgroups with respect to Ghosh forward linkages is also quite low in case of the Heckscher-Ohlin Sectors.
Having completed the detailed exercise on identification of  strong inter-sector linkages on the basis of our proposed input-based classification, we now move on to the evolution of  the Key Sectors of the Indian Economy. It is possible to work out two sets of Key Sectors, one based on backward and forward linkages and the other based on backward and Ghosh forward linkages. 
(d) Evolution of the Key Sectors of the Indian Economy

We define a key sector as one which shows both strong backward and strong forward (Leontief or Ghosh), as the case may be) linkages. The Key Sectors based on backward and forward linkages are shown in Table 3.

	Input-Based Classification
	1983-84
	1993-94
	1998-99
	2003-04
	2006-07

	Ricardo Sectors
	1-6, 17, 19, 21
	1, 3, 17, 19, 21
	3, 17, 21
	1, 4, 27
	1, 27

	High Technology Sectors
	-
	-
	-
	29, 55, 63
	48, 50, 55, 63

	Heckscher-Ohlin Sectors
	40, 59, 60, 62, 64, 69
	40, 41, 

58-60, 64, 66, 69
	40, 42, 

58-60, 62, 64, 66, 69
	40-42, 

58-60, 62, 64-66, 69
	40, 42, 

58, 60, 62, 64-66, 69


Table 3. Key Sector Identification based on backward and forward linkages

From Table 3 it is clear that the importance of the Ricardo Key Sectors has diminished while that of the High-tech Key Sectors and the Heckscher-Ohlin Key Sectors has increased over the period 1983-84 to 2006-07. A striking result of the analysis is that none of the High-tech Sectors feature as Key Sector until the year 2003-04. Also the absolute number of  High-Tech Key Sectors of the Indian Economy is not very high. In 2006-07, the High-Tech Key Sectors were Electrical Wires, Cables & Appliances (sector 48), Communication Equipments (sector 50), Motor Vehicles (sector 55) and Communication (sector 63).  The Heckscher-Ohlin Key Sectors in 2006-07 were Iron & Steel (sector 40), Hand Tools &Other Metal Products (sector 42), Miscellaneous Manufacturing (sector 58), Construction (sector 59), Electricity (sector 60), Transport Services (sector 62), Trade (sector 64), Hotels & Restaurants (sector 65), Banking & Insurance (sector 66) and Other Services (sector 69). While the Heckscher-Ohlin Key Sectors  for 1983-94 included only Iron & Steel (sector 40), Construction (sector 59), Electricity (sector 60), Transport Services (sector 62) and Trade (sector 64), the difference between the set of Heckscher-Ohlin Key Sectors for 2006-07 and those obtained in the years 1993-94, 1998-99 and 2003-04 is not very substantial. 

5. SUMMARY AND CONCLUSIONS

Over the entire period 1983-84 to 2006-07, the linkages of the Indian Economy have undergone changes. The Ricardo Sectors are natural-resource intensive. The number of Ricardo Sectors with Strong Backward Linkages decreased in all the years except for 2003-04. Those with strong Leontief and Ghosh Forward linkages have also decreased steadily. This declining importance of the Ricardo Sectors over the entire period of study is chiefly attributable to the decline in the importance of the sectors in the Agriculture and Forestry subgroup. 

In the case of the High Technology Sectors, the number of sectors with strong Backward Linkages has decreased in case of the Chemical Products category and increased for the Machinery & Electronic Equipments category as also the Transport & Communication category. The number of sectors with strong Leontief Forward Linkages has increased from zero to six only over the entire period of study. However, the number of High Technology sectors with strong Ghosh Forward Linkages has not changed very much. Overall, the number of High Technology Sectors with Strong Backward Linkages has increased albeit not very sharply.

Coming to the Heckscher-Ohlin Sectors we find that although the importance of these sectors has increased, there is considerable stability in the pattern of sectors with strong Backward, Leontief Forward or Ghosh Forward Linkages, even at the level of the two subgroups, namely the Capital Intensive and the Labor intensive  sectors (or Service sectors). 

The Key Sectors identified with the help of Backward and Forward Linkages indicate a gradual decrease in the importance of the Ricardo Sectors coupled with a slow increase in the importance of the High Technology and Heckscher Ohlin Sectors. From these summary observations, we conclude that the structural changes in the Indian Economy during the period 1983-84 to 2006-07 in terms of the Backward, Forward and Ghosh Forward Linkage Indices have been low to moderate.
APPENDIX-I 

CLASSIFICATION OF SECTORS ON THE BASIS OF INPUT USAGE
	Sector

No.
	A. RICARDO SECTORS (27)
	Sector

No.
	B. HIGH TECHNOLOGY SECTORS (21)
	Sector

No.
	C. HECKSCHER-OHLIN SECTORS (24)

	Subgroup AI : Agriculture and Forestry
	Subgroup BI : Chemical products
	Subgroup CI: Capital Intensive sectors

	1
	Paddy
	29
	Heavy chemicals
	15
	Tea and coffee processing

	2
	Wheat
	31
	Pesticides
	24
	Printing and publishing

	3
	Other crops
	33
	Drugs and medicines
	26
	Rubber and plastic products

	4
	Commercial crops
	36
	Other chemicals
	30
	Fertilizers

	5
	Milk and milk products
	Subgroup BII: Machinery and Electronic Equipments
	32
	Paints, varnishes and lacquers

	6
	Animal services(agricultural)
	43
	Tractors and agri. implements
	34
	Soaps, cosmetics  & glycerin

	7
	Other livestock products
	44
	Industrial machinery
	35
	Synthetic fibers, resin

	8
	Forestry and logging
	45
	Machine tools
	37
	Structural clay products

	9
	Fishing
	46
	Other non-electrical machinery
	40
	Iron and steel

	Subgroup AII : MInerals
	47
	Electrical industrial Machinery
	41
	Non-ferrous basic metals

	10
	Coal and Lignite
	48
	Electrical wires, ,cables and appliances
	42
	Hand tools and other metal products

	11
	Crude petroleum, Natural Gas
	49
	Batteries
	58
	Miscellaneous manufacturing

	12
	Iron ore
	50
	Communication equipments
	59
	Construction

	13
	Other Metallic Products
	51
	Other electrical Machinery
	60
	Electricity

	14
	Other Non-metallic Prodts
	52
	Electronic equipments
	61
	Water supply

	Subgroup AIII: Agro based Industries
	57
	Watches and clocks
	
	

	16
	Sugar and khandsari boora
	
	
	Subgroup CII: Service sectors

	17
	Other food prods & bevrgs
	Subgroup BIII: Transport and Communication
	62
	Transport services

	18
	Tobacco products
	53
	Ships and boats
	64
	Trade

	19
	Cotton textiles
	54
	Rail equipments
	65
	Hotels and restaurants

	20
	Jute, hemp, mesta textiles
	55
	Motor vehicles
	66
	Banking and insurance

	21

22

23
	Other textiles

Wood & Wood products

Paper, Paper Products etc.
	56
	Other transport equipment
	67
	Education and research

	25
	Leather products
	63
	Communication
	68
	Medical and health

	Subgroup AIV: Mineral products
	
	
	69
	Other services

	27
	Petroleum products
	
	
	70
	 Public Administration

	28
	Coal tar products
	
	
	
	

	38
	Cement
	
	
	
	

	39
	Other non-metallic mineral prods.
	
	
	
	


APPENDIX-II

LINKAGE INDICES OF THE SECTORS
	SN
	BACKWARD LINKAGES
	LEONTIEF FORWARD LINKAGES
	GHOSH FORWARD LINKAGES

	
	[1]
	[2]
	[3]
	[4]
	[5]
	[1]
	[2]
	[3]
	[4]
	[5]
	[1]
	[2]
	[3]
	[4]
	[5]

	1
	1.5563*
	1.2518*
	0.9499
	1.2292*
	1.2430*
	2.4062#
	1.7359#
	1.2273#
	1.3107#
	1.3297#
	1.1798^
	0.8350
	0.6214
	0.6214
	0.4718

	2
	1.1323*
	0.9019
	0.7909
	1.1020*
	0.7484
	1.3530#
	0.9212
	0.8289
	0.9350
	0.6688
	0.6925
	0.4925
	0.5230
	0.5839
	0.3468

	3
	2.2258*
	1.7661*
	1.6363*
	0.6564
	0.4931
	6.0526#
	4.2633#
	3.7791#
	0.5693
	0.4536
	2.3516^
	1.6408^
	1.4587^
	0.3472
	0.2354

	4
	1.0091*
	0.7763
	0.7189
	1.3274*
	1.7537*
	2.8160#
	1.8923#
	1.2206#
	3.1346#
	2.9393#
	1.1959^
	0.8169
	0.6284
	1.1274^
	0.9252

	5
	1.2041*
	0.9574
	0.8866
	0.7246
	0.8089
	1.5867#
	1.2882#
	1.2584#
	0.8816
	0.9603
	0.7971
	0.6031
	0.6345
	0.4324
	0.3162

	6
	2.3298*
	1.9517*
	1.7244*
	1.0057*
	0.7360
	1.0219#
	0.5145
	0.4752
	0.4992
	0.3506
	1.8230^
	1.3253^
	1.2584^
	0.5661
	0.4077

	7
	1.8448*
	0.8833
	0.7806
	0.8363
	0.5793
	0.9626
	0.8157
	0.6843
	0.3748
	0.3596
	0.6389
	0.4599
	0.4321
	0.3331
	0.4596

	8
	0.4080
	0.3021
	0.2951
	0.2648
	0.2449
	0.9286
	0.5085
	0.4360
	0.2648
	0.2307
	0.9769
	0.5170
	0.4653
	0.4163
	0.5006

	9
	0.1889
	0.3308
	0.3283
	0.3153
	0.2516
	0.2949
	0.3097
	0.2262
	0.2238
	0.2145
	0.2193
	0.1921
	0.1297
	0.1842
	0.1280

	10
	0.4941
	0.6502
	0.5590
	0.4756
	0.4290
	1.0913#
	1.4226#
	1.2541#
	1.1037#
	0.6221
	1.6680^
	1.9074^
	1.9047^
	1.7836^
	1.9946^

	11
	0.3282
	0.3035
	0.2580
	0.6819
	0.3457
	1.2590#
	1.7318#
	1.8111#
	1.8175#
	0.4829
	3.1366^
	4.3322
	4.4583^
	6.2493^
	5.8580^

	12
	0.4009
	0.3978
	0.4754
	0.4342
	0.2036
	0.0186
	0.0634
	0.0621
	0.0589
	0.0399
	0.6286
	0.9416
	1.1562^
	0.6580
	0.7080

	13
	0.7661
	0.3307
	0.4504
	0.5499
	0.3906
	0.0500
	0.1102
	0.1380
	0.2083
	0.1011
	1.0635^
	1.1340^
	3.0949^
	2.2789^
	2.4360^

	14
	0.3493
	0.2431
	0.2129
	0.1941
	0.1648
	0.1031
	0.5267
	0.5771
	0.5342
	0.1759
	2.3255^
	5.6714
	5.6335^
	4.0540^
	4.1335^

	15
	1.1353*
	1.1748*
	0.9319
	1.3247*
	1.0261*
	0.2432
	0.1719
	0.1154
	0.0927
	0.0908
	0.1361
	0.1171
	0.1080
	0.1084
	0.1022

	16
	1.2462*
	1.0192*
	0.8182
	1.3746*
	0.9985
	0.4331
	0.3491
	0.2966
	0.3649
	0.3172
	0.3296
	0.2232
	0.3307
	0.3283
	0.3143

	17
	2.0556*
	1.5196*
	2.1062*
	2.0001*
	1.8311*
	1.8625#
	1.1230#
	2.1956#
	1.6855#
	1.7046#
	0.8986
	0.5330
	0.9869
	0.7194
	0.5265

	18
	0.8838
	0.8226
	0.9232
	0.8209
	0.5021
	0.2880
	0.2137
	0.2216
	0.0725
	0.1214
	0.1473
	0.1065
	0.1160
	0.0354
	0.0390

	19
	1.5841*
	1.3850*
	1.1954*
	1.3642*
	1.2839*
	1.4639#
	1.0713#
	0.9146
	0.6226
	0.7274
	0.7552
	0.6013
	0.5199
	0.3832
	0.3400

	20
	1.0596*
	1.0725*
	0.9489
	1.0561*
	0.7935
	0.2518
	0.1185
	0.1465
	0.0813
	0.0613
	1.1230^
	0.9027
	0.8740
	0.6998
	0.6895

	21
	1.4405*
	1.4392*
	1.3887*
	1.5590*
	1.9113*
	1.5084#
	1.2015#
	1.0774#
	1.3319#
	1.8095#
	0.7629
	0.6172
	0.5496
	0.5903
	0.5393

	22
	0.5711
	0.5929
	0.7202
	0.6360
	0.4621
	0.7947
	0.5426
	0.6038
	0.2852
	0.2236
	1.6442^
	1.1309^
	0.9408
	1.0020^
	1.1627^

	23
	0.8310
	1.0960*
	0.9420
	0.9238
	0.6165
	0.7005
	0.7529
	0.8202
	0.5480
	0.3821
	1.0265^
	1.3303^
	1.2006^
	1.0765^
	1.0235^

	24
	0.7001
	0.8303
	0.6979
	0.8346
	0.5435
	0.3273
	0.2827
	0.2634
	0.2923
	0.2526
	0.5832
	0.6221
	0.5507
	0.7881
	0.7381

	25
	1.0287*
	1.0057*
	0.9273
	0.7824
	0.6283
	0.1995
	0.2587
	0.2568
	0.1889
	0.2160
	0.1124
	0.1912
	0.2229
	0.1576
	0.1680

	26
	1.0336*
	1.0801*
	1.0695*
	1.2390*
	0.7272
	0.4957
	0.9498
	0.8608
	0.8338
	0.5893
	0.7006
	1.0019^
	0.9301
	0.9002
	0.8409

	27
	0.8098
	0.6892
	0.7727
	1.1232*
	1.0059*
	1.8988#
	1.3549#
	1.6123#
	3.0264#
	1.8324#
	1.7530^
	1.8439^
	1.8251^
	1.7635^
	1.5150^

	28
	1.8534*
	1.1604*
	1.0584*
	0.8980
	0.5761
	0.1859
	0.3163
	0.2952
	0.1917
	0.1811
	1.8054^
	2.4784^
	2.5237^
	2.1748^
	3.1220^

	29
	0.8589
	0.9481
	0.9443
	1.1061*
	0.8458
	0.7947
	1.0597#
	1.6443#
	1.4065#
	1.0257#
	1.3887^
	1.4999^
	1.4646^
	1.0856^
	1.1569^

	30
	1.4716*
	1.0222*
	0.9564
	1.0076*
	0.6671
	0.5646
	0.8094
	1.0056#
	0.6304
	0.5242
	1.8673^
	1.4113^
	1.3091^
	0.9384
	0.7739

	31
	0.7260
	0.9835
	0.8120
	0.8420
	0.4693
	0.1286
	0.1964
	0.2003
	0.1535
	0.1248
	1.4185^
	1.1524^
	0.8722
	0.7887
	0.7098

	32
	0.7771
	0.9172
	0.8905
	0.9629
	0.5835
	0.2446
	0.3225
	0.3412
	0.2774
	0.2638
	1.2870^
	1.0576^
	1.0103^
	1.0050^
	1.1331^

	33
	0.8717
	1.0473*
	1.2807*
	0.9521
	0.7276
	0.4547
	0.6117
	0.5169
	0.5787
	0.6199
	0.3935
	0.4131
	0.4628
	0.3318
	0.3015

	34
	1.2266*
	1.0263*
	0.9584
	0.9387
	0.6340
	0.1913
	0.2080
	0.1987
	0.2279
	0.3049
	0.1107
	0.1408
	0.1393
	0.1286^
	0.1179

	35
	0.7097
	0.9242
	0.8392
	0.9468
	0.5952
	0.2792
	0.8493
	0.4567
	0.6362
	0.5082
	0.4864
	1.1425^
	1.3672^
	1.0224^
	1.0861^


Note:    SN denotes Sector Number; [1] to [5] denote the years 1983-84, 1993-94, 1998-99, 2003-04 and 2006-07 respectively
         * indicates strong backward linkage in the Leontief model, # indicates strong forward linkage in the Leontief     
          model and  ^ indicates strong forward linkage in the Ghosh  model
..........Continued
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	SN
	BACKWARD LINKAGES
	LEONTIEF FORWARD LINKAGES
	GHOSH FORWARD LINKAGES

	
	[1]
	[2]
	[3]
	[4]
	[5]
	[1]
	[2]
	[3]
	[4]
	[5]
	[1]
	[2]
	[3]
	[4]
	[5]

	36
	1.0968*
	1.3267*
	1.1472*
	1.1269*
	0.8126
	0.6079
	0.9789
	0.8300
	0.8101
	0.5593
	0.8190
	1.0963^
	1.0528^
	1.1029^
	1.1248^

	37
	0.8241
	0.7321
	0.6955
	0.7575
	0.5780
	0.1947
	0.1878
	0.1445
	0.3121
	0.2700
	1.9184^
	1.5504^
	1.2659^
	1.5032^
	1.8069^

	38
	0.9968
	1.0158*
	0.8576
	0.8496
	0.6978
	0.3496
	0.4057
	0.4046
	0.3590
	0.3289
	1.8261^
	1.5262^
	1.3225^
	1.5321^
	2.0115^

	39
	0.8736
	0.7768
	0.7688
	0.8659
	0.7151
	0.4306
	0.2566
	0.2884
	0.4538
	0.4165
	1.0963^
	0.3499
	0.5030
	1.1202^
	1.5783^

	40
	1.5569*
	1.7500*
	1.5797*
	1.5164*
	1.5525*
	3.2159#
	3.3139#
	3.3835#
	2.4750#
	2.2560#
	2.4902^
	1.7832^
	1.6901^
	1.3552^
	1.4720^

	41
	0.7809
	1.0483*
	0.9434
	1.0240*
	0.7502
	0.6426
	1.0633#
	1.5017#
	1.2013#
	0.8229
	1.3950^
	1.2683^
	2.3051^
	2.0562^
	2.3129^

	42
	0.8601
	1.2295*
	1.1956*
	1.0150*
	1.0866*
	1.1422#
	0.9910
	1.1679#
	1.2300#
	1.2625#
	1.1272^
	0.8970
	0.9330
	0.9958
	1.0559^

	43
	0.9976
	1.0034*
	1.0210*
	0.9726
	0.6503
	0.1647
	0.1277
	0.1219
	0.0942
	0.1375
	0.6593
	0.2439
	0.1584
	0.1170
	0.0888

	44
	0.9804
	1.0602*
	1.0297*
	0.9807
	0.6829
	0.3392
	0.2947
	0.2183
	0.2806
	0.2579
	0.6691
	0.6042
	0.4933
	0.6914
	0.5956

	45
	1.1582*
	1.0012*
	1.0028*
	0.9629
	0.6980
	0.0514
	0.0936
	0.0771
	0.2226
	0.3005
	0.1125
	0.4930
	0.3580
	0.4152
	0.4466

	46
	1.0599*
	1.0646*
	1.1827*
	1.1412*
	1.1047*
	0.5148
	0.5732
	0.6571
	0.8027
	0.9773
	0.4463
	0.5170
	0.6667
	0.6649
	0.6452

	47
	0.9264
	0.9781
	0.9953
	0.9455
	1.3398*
	0.2720
	0.3268
	0.3004
	0.7006
	1.1157#
	0.2896
	0.4200
	0.3845
	0.4557
	0.4491

	48
	0.7322
	0.9510
	0.8999
	0.8549
	1.1137*
	0.3263
	0.3663
	0.4865
	0.6365
	1.0107#
	1.0264^
	0.8038
	0.8156
	0.7431
	0.7822

	49
	0.5368
	0.8292
	0.7368
	0.6613
	0.7474
	0.0554
	0.0416
	0.0405
	0.1241
	0.1696
	0.4142
	0.4522
	0.3860
	0.9875
	0.8011

	50
	0.5717
	0.8449
	0.8258
	1.0086*
	1.8014*
	0.0977
	0.1651
	0.2377
	0.8406
	1.4300#
	0.2493
	0.3516
	0.3528
	0.6813
	0.6149

	51
	0.4304
	0.8720
	0.7970
	0.8250
	1.0720*
	0.0524
	0.0891
	0.1497
	0.6230
	0.9254
	0.3587
	0.8108
	0.6417
	0.5338
	0.5065

	52
	0.5406
	0.9220
	0.9226
	0.8699
	1.3127*
	0.0596
	0.1826
	0.1715
	0.4917
	0.7685
	0.0833
	0.1316
	0.1242
	0.6116
	0.5980

	53
	0.7797
	1.1165*
	1.0761*
	0.7127
	0.4596
	0.1081
	0.0498
	0.0439
	0.0652
	0.0448
	0.9919
	0.2345
	0.1848
	1.9782^
	2.4804^

	54
	0.3800
	0.8220
	1.0231*
	0.8202
	0.5815
	0.4744
	0.3225
	0.2196
	0.2307
	0.1503
	1.5653^
	1.0118^
	0.8926
	1.9284^
	1.0778^

	55
	1.0029*
	1.1207*
	1.1483*
	1.3018*
	1.3842*
	0.4510
	0.5975
	0.4743
	1.0304#
	1.2029#
	0.7334
	0.6100
	0.4355
	0.5880
	0.5239

	56
	0.7770
	0.9573
	0.9472
	0.8335
	0.6543
	0.2543
	0.3121
	0.1736
	0.0163
	0.0183
	0.3183
	0.3918
	0.2599
	0.3777
	0.3888

	57
	0.6814
	0.7836
	0.7327
	0.5819
	0.4851
	0.0172
	0.0280
	0.0198
	0.0167
	0.0233
	0.0104
	0.0453
	0.0944
	0.0238
	0.0311

	58
	0.9556
	1.0157*
	1.2075*
	1.0877*
	1.2420*
	0.4711
	1.0017#
	1.4790#
	1.4067#
	1.4225#
	0.6615
	1.0230^
	0.9856
	1.0988^
	1.1185^

	59
	2.3562*
	2.2508*
	2.1870*
	2.5143*
	3.9521*
	4.2034#
	3.4165#
	2.7983#
	3.5146#
	5.2679#
	1.9393^
	1.5201^
	1.2481^
	1.4092^
	1.4975^

	60
	1.1764*
	1.5337*
	1.7756*
	1.6407*
	1.7418*
	3.0890#
	4.1144#
	4.3715#
	3.4387#
	2.3846#
	1.8575^
	2.0228^
	2.0121^
	1.6568^
	1.4591^

	61
	1.0852*
	0.5547
	0.6606
	0.5119
	0.4084
	0.0844
	0.1247
	0.1297
	0.0940
	0.0897
	0.4596
	0.7100
	0.3320
	0.4222
	0.5430

	62
	1.8978*
	2.2001*
	2.2860*
	2.3327*
	3.2463*
	5.6812#
	6.1044#
	5.1746#
	4.8118#
	5.0942#
	2.3487^
	2.0957^
	1.8705^
	1.6539^
	1.6235^

	63
	0.2871
	0.3610
	0.4198
	0.6984
	2.1419*
	0.5535
	0.6649
	0.8968
	2.2727#
	4.1699#
	0.8838
	1.1500^
	0.9469
	1.2791^
	1.4983^

	64
	2.1592*
	2.2547*
	2.2436*
	2.1300*
	3.1372*
	6.2851#
	6.8064#
	6.2734#
	6.2719#
	5.5038#
	2.3264^
	2.2694^
	2.0967^
	1.9401^
	1.6299^

	65
	1.5745*
	1.0887*
	1.3542*
	1.3457*
	1.3788*
	0.6138
	0.5740
	0.7567
	1.0316#
	1.2247#
	0.4214
	0.5316
	0.5333
	0.6161
	0.5158

	66
	0.5925
	0.8180
	1.2286*
	1.1546*
	1.8251*
	2.0025#
	3.2984#
	3.8723#
	3.6575#
	3.3112#
	1.6994^
	1.8765^
	1.6869^
	1.6221^
	1.5410^

	67
	0.5341
	0.5481
	0.7076
	0.564864
	0.7799
	0.6788
	0.7450
	0.8793
	0.6718
	0.9003
	0.3495
	0.3569
	0.4135
	0.3080
	0.2560

	68
	0.8974
	0.9530
	1.5557*
	0.718309
	0.7467
	0.4815
	0.5387
	0.7336
	0.4669
	0.6901
	0.2684
	0.3672
	0.3499
	0.2333
	0.2145

	69
	1.4746*
	1.7235*
	1.9755*
	1.6157*
	2.3514*
	3.7683#
	3.8336#
	4.2801#
	2.9429#
	3.3756#
	1.6705^
	1.6246^
	1.6854^
	1.2015^
	1.0326^

	70
	0.5106
	0.5702
	0.6374
	0.5639
	0.9472
	0.9860
	1.1045#
	1.1307#
	0.9540
	1.3073#
	0.5033
	0.5246
	0.5306
	0.4286
	0.3563


APPENDIX-II

LINKAGE INDICES OF THE SECTORS
Note:    SN denotes Sector Number; [1] to [5] denote the years 1983-84, 1993-94, 1998-99, 2003-04 and 2006-07 respectively
* indicates strong backward linkage in the Leontief model, # indicates strong forward linkage in the Leontief   model and  ^ indicates strong forward linkage in the Ghosh  model
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