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Section I 

Input-output techniques have acquired a pivotal place 
in the conversion specifications of objective functions and 
in the planning of structural relations of an economy. The 
synoptic intent of this work is to review various operational 
applications of regional intersectoral patterns of linkages 
and complementarities that may be useful in formulating 
an appropriate strategy for regional economic development. 
Input-output techniques are extensively used for this pur­
pose. 

There does not exist any fool proof strategy for 
formulating regional development strategy. One view is 
that the "leading sectors" are identified on the basis of 
interindustry linkages and essential resources as production 
proceeds in the use of inputs. This assumes a reasonable 
expectation that the relevant output can be sold within 
these sectors. The other view studies structural changes in 
the process of economic growth on the basis of linkages. 
This can be accomplished by comparing the scale as well 
as the ranking of sectors between groups of regions based 
on interindustry linkages. On this basis one could test 
Hirschman's unbalanced growth hypothesis that high 
priority be given to the sectors which have high linkages 
and low priority to others. However, Yutopoulos and 
Nugent's (1973) studies do not find much support in favor 
of Hirschman's perspective. 

There is an alternative hypothesis which regards 
regional development as the change induced by natural 
resource oriented and export-base industries. Such indus­
tries are located on the basis of transport, technological and 
resource cost advantages of a specific region over the 
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others. Therefore, identifying regional trade flows for 
studying cost disadvantages of natural resource oriented 
industries is very important Similarly, changes in demand 
outside the region, natural resource position, changes in 
technology and relative costs of factor inputs, etc., should 
be tackled directly for evolving any regional development 
strategy rather than basing decisions on the size and pattern 
of linkages. 

Section ll 

A number of input-output studies of single regions 
have been undertaken in order to assess the impact on the 
economy: Chapman and Shellhammer (1967), Emerson 
(1969), Bourque and Weeks (1969), and Miernyk (1970) 
for example. Simultaneously, attempts were made in India 
to constructregional input -output tables for various regions, 
e.g.,KotiandSanthanarn(1963),Ragnekar(1969),Kashyap 
and Alagh (1971), Ghosh (1974), Bhalla (1975), and 
Mehta (1977). Partial input-output models from All India 
Survey of Industries data were also constructed for various 
other regions. 

Such ex post facto input-output tables, without any 
regional and sectoral disaggregation, give many insights 
into the structure of the economy. In general, the density 
of an input-output table indicates the relative degree of 
interdependence of various sectors and provides an in­
structive index of industrial diversification and development 
as it relates to the number and intensity of forward and 
backward linkages. On the other hand, the many blank 
entries of these tables indicate the relative underdevelop­
ment of an economy. 

In general, the historical utilization of input-output 
techniques can be divided into three broad applications: a) 
local input-output studies; b) regional balance-of-payments 
studies; and c) interregional flow studies. The input -output 
models briefly referred to above are open with respect to 
the final demand vector, but may be closed. The household 
consumption demand can be endogenously determined by 
national income, which itself is determined by the inter­
sectorallinkages in the economy. 

The input-output structure may be readily adapted 
for the study of regional differences in the structure of 
production. In fact, detailed structural relations may be 
exploited to a high degree for the purpose of pinpointing 



regional characteristics in many areas, including develop­
ment, an area that has much relevance for this study. 

The structural relations of an economic system rep­
resented by the matrix of input-output coefficients tradi­
tionally has been reflected in estimates of the linkage 
relationship among different sectors of the economy. The 
degree of responsiveness of the system would depend on 
the nature of the interdependencies that exist to the extent 
the system of sectoral classifications depict integrated or 
decomposable patterns, which in turn depend upon the 
pattern of linkages, concepts and types. 

The classification oflinkages- backward and forward 
- accords with the study of sectoral interdependencies on 
both the demand and the supply sides. However, there is no 
necessary connection between the two measures for any 
single sector. 

The relative importance of these linkages depends on 
the nature of the economy. For an economy which is not 
sufficiently developed, especially one which is beginning 
capital development, forward linkages are very important. 
Evaluations of linkages in such cases entail an extended 
analysis of existing resources, of those conditions which 
must first be created in order to expand industrial con­
struction, i.e., backward linkages, and of those consequences 
brought about by implementing the decisions taken, i.e., 
forward linkages. Usually backward linkages stimulate the 
establishment of a chain of auxiliary industries bringing 
into existence additional capacity and economic resources, 
which may be viewed as being very important for an 
industrially developed economy. 

Comparison of the production structures of different 
economies has largely focused on international compari­
sons: Chenery and Watanabe (1958), Simpson and Tsukui 
(1965),Leontief(1967),Helmstadter(1969),Long(1970), 
and Santhanam and Patil ( 1972). Regional comparisons of 
production structures, however, become possible subse­
quent to the development in recent years of several survey 
and non-survey type input-output techniques. Such an 
attempt was made by Emerson (1971). The task of regional 
structures is easier because of the variation in accounting 
conventions, relative prices, etc., is smaller in contrast to 
international structures of production, comparisons of which 
sometimes involve two qualitatively different economic 
systems. 

Rasmussen (1956) suggested a refmed way of com­
puting linkages. He makes use of the inverse of the input 
coefficient matrix for this purpose and defines the "index 
of power of dispersion" and the "index of sensitivity of 
dispersion." These indices show something somewhat 
analogous to a backward linkage effect. 

A path-breaking analysis of input-output tables of 
different countries by Chenery and Watanabe (1958) con-
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eluded that despite substantial differences in individual 
input-output coefficients, there exists a general similarity 
in the relationships among productive sectors of the econo­
mies in industrialized countries. They examined interde­
pendencies in the production structure from both the demand 
and the supply side. Frequently, strong linkages are ob­
served when the production sector draws heavily from 
other sectors or produces mostly for intermediate use. 

Simpson and Tsukui (1965) described the above 
studies as merely taxonomic and suggested that there are 
certain fundamental elements (purely technical in character) 
which may be found in the productive structure of modern 
economies irrespective of the nature of their economic 
systems and dissimilar production coefficients. These 
distinctive characteristics are: decomposability, bloc 
independence, triangularity, and physical homogeneity of 
blocs. They grouped sectors according to their physical 
qualities; blocs were arranged as a metal bloc, a non-metal 
bloc, an energy bloc, and a service bloc in a triangular way. 

Mennes-Tinbergen and Waardenburge (1 %9) further 
emphasized that these sectors are not only bloc triangular, 
but bloc diagonal, provided the service sector is excluded. 
This means that no sector of a particular bloc is related to 
a sector in another bloc. 

Long, Jr., (1970) suggested two procedures for com­
paring the structures of production of different types of 
economies on the basis of different goods, resource en­
dowments, degree of efficiency and of different stages of 
economic development. The first investigates the sectoral 
representation of the structure of gross output broken down 
in percentages of the total. The second procedure investi­
gates each sector by using an extension of a set of concepts 
introduced by Chenery and Watanabe. Dissimilarities re­
flected in the difference in gross output and shares appear 
more frequently in group classifications. 

Emerson (1971) compared interindustry regional­
national economic structures of similar size and level of 
development and extended the analysis suggested in previ­
ous studies to include the study of the internal economic 
structure as well as the technical structures of economies. 
He also presented a supportive quantitative analysis by 
examining the internal effects. 

Santhanam and Patil (1972) suggested another 
measure of interdependence termed the "Interdependence 
Ratio". They found this ratio very useful in classifying 
industries into several categories according to various 
features of distinctiveness. Furthermore, their study pro­
vided additional evidence supporting the main finding of 
the pioneering study ofChenery and Watanabe (1958) that 
similarities exist in the production structure and in the 
pattern of intermediate use of commodities as well as in 
input coefficients. 
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Yutopoulos and Nugent (1973) formulated the link­
age hypothesis on the basis of the total linkage index r,.r 
They claimed superiority of the total linkage index over the 
classical tetrapartite classification suggested by Chenery­
Watanabe-Hirschman. The following reasons were given 
to support their measure oflinkages: i) "it includes indirect 
as well as direct backward linkages; ii) it combines with 
forward linkage effects; and iii) it permits cardinal as 
opposed to only ordinal measurement." The finding of 
Hirschman's unbalanced-growth theory cannot be sub­
stantiated on the basis of empirical data. However, the 
balanced-growth version of the linkage hypothesis is 
generally supported. The linkages are important but only as 
indicators of the optimum degree of deviations that should 
be allowed between sectoral and overall rates of growth. 
This view generated a debate in the development literature. 
A series of scholarly articles appeared challenging the 
above measure of linkages and the linkage hypothesis. 

Laumas (1976) questioned the superiority of the total 
linkage index by using the inverse of Leontiefs input­
output matrix. He suggested a weighted r,.i according to a 
given sector's share in the final demand to demonstrate the 
demand approach to economic development proposed by 
Hirschman. 

Boucher (1976) challenged the second and the third 
reasons above used in support of the total linkage index. He 
showed that r,.. neither includes nor combines with for­
ward linkage effects. 

A note by Riedel (1976) suggests that Yutopoulos 
and Nugent's test of the Hirschman linkage hypothesis is 
invalid. He claimed that the L Tj shows the actual existing 
linkages in the economy if and only if all intermediate 
inputs are produced and supplied domestically. In develop­
ing countries, a significant proportion of intermediate 
inputs are imported; hence, r,.i =:Ei a·ii will be quite erro­
neous measure of existing linkages. Besides the weakness 
of the linkage hypothesis, one can also question the pre­
sumption that linkage provides a kind of deux ex 
machina by which entrepreneurial abilities and de­
cision-making are generated. Evidence from the expe­
riences of developing countries suggests otherwise. 

While eulogizing the merits of the linkage hypothesis, 
Jones (1976) concluded that "whatever the merits of their 
test structure, the Yutopoulos and Nugent measurement of 
linkages share three failings of all previous works, namely: 
a) misspecification of direct and indirect linkages; b) 
confusion between 'domestic' and 'world linkages'; and c) 
excessive aggregation." 

He proposed a solution to the first two problems and 
suggested the danger of aggregation using Korean data. 

Ina concluding article YutopoulosandNugent(1976) 
defended their linkage hypothesis after using all the indices 

suggested by their critics. They claim that even if they had 
opted for one of the suggested alternative indices, the 
conclusion would not likely have been invariant. 

They further studied the sectoral linkage indices and 
established a more generally significant similarity in the 
structural relations among developed and developing 
countries. They used total linkage indicators of different 
sectors between the two groups of countries, and found that 
the structure of linkages is in general higher in the devel­
oped than in the developing countries. Further, they ap­
plied theChenery, Watanabe, Hirschman tetra-partial clas­
sification and similarly ranked sectors according to the 
ordering revealed between different types of countries. 

Jones (1976) pointed out that the similarities in the 
structure of production, however, are the result of the 
unsatisfactory treatment of trade flows in which imported 
and domestic intermediates are grouped together. Conse­
quently, "world linkages" are identified rather than domes­
tic linkages. The former usually are very similar, though 
the latter are not, owing to differences in trade flows 
described in regional-national input-output tables. There­
fore, "when measuring potential long-run linkages~ 
one should utilize a flow matrix incorporating producibles 
within the time frame being analyzed. On the other hand, 
if one is using an end of period table to measure linkages 
ex oost facto, then only the domestic flows are relevant, 
since induced import substitution will have already taken 
place." 

Schultz (1977) has suggested a scheme of weighting 
the backward linkages by share of sector regarding inter­
mediate input, and the forward linkages by the share of 
sector in intermediate output. 

Structural studies focusing on international compari­
sons have shown that a fundamental structure of produc­
tion is shared by developed countries. However, a regional 
economy has less structural interdependence and a more 
pronounced bloc triangularity than a national economy, if 
we compare internal structures. The explanation is that the 
regional-import coefficients are higher than the national 
import coefficients because of the inclusion of imports 
from other regions, in addition to imports from abroad. 
Thus, the expectation is formed that the internal structure 
of regional economies appropriately reflect specialization 
and pronounced triangularity characteristics. 

Section ill 

The Planning Commission in India employs input­
output models for formulating development plans. Widely 
disaggregated input-output tables constructed by Saluja 
(1961), Mathur (1969), and Rudra (1975) were used for 
this purpose. However, most states in India do not have 



regional input-output tables prepared and even if they do, 
these input-output tables are seldomly used. Kashyap and 
Alagh (1971) were the frrst to make use of input-output 
tables at the regional level in fixing priorities for resources 
allocation and in formulating a perspective plan for the 
state of Gujarat. 

The sectoral interdependence and the comparison of 
structures of production have been studied empirically for 
the purpose of formulating a suitable regional develop­
ment strategy for two contrasting regions in India. The 
heart of the study is composed of input-output tables for the 
regions of Haryana and Gujarat The frrst region is agricul­
turally developed and the latter is an industrialized region 
oflndia. These regions also have certain common features 
relating to the shares of the primary sectors in generating 
output and income within the primary sectors and between 
the primary sectors and the secondary sectors. There are 
also similar patterns in variations of productivity per worker 
among the economic activities. However, the share of the 
primary sectors and the average productivity per worker 
for Gujarat were lower than for Haryana. On the other 
hand, compared to Haryana the productivity differences in 
Gujarat between the farm sectors and industrial activities 
in terms of generating income and output were substantial. 
Relatively, underdeveloped agriculture and more advanced 
industrialization of the Gujarat economy may have resulted 
in such a contrasting pattern. 

TheHaryanaeconomyascomparedtoGujaratshows 
a trade surplus which was further exaggerated because of 
the exclusion of trade margins from the structural input­
output matrix. However, this is consistent with the com­
parative advantages that the Haryana economy has come to 
realize in agriculture production with the event of the 
"Green Revolution." Rural per capita consumption for 
Gujarat is seen to be higher than in urban areas which 
reflects the relative well being of the rural population as 
compared to India in general and Gujarat in particular. A 
study by Vyas (1975) confirms that a growing segment of 
the rural population of Gujarat has added to the rank of 
small farmers and landless laborers who are facing in­
creasing impoverishment Such an observed pattern of 
consumption seems to support the hypothesis: 

" ... percapitaconsumptionoffooddoes not depend 
upon per capita income alone; that is, it is higher. 
higher the per capita output of food grains within 
each state, and lower the greater the inequality in 
the distribution of land holdings." 

There are several other regional input-output tables 
which have not been considered for comparison because of 
serious limitations in their construction. However, before 
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such an analysis can be carried out, two types of adjust­
ments, the nontechnical and the technical must be made. 
The nontechnical, adjustments concern differences in 
relative prices, level of income and accounting conventions. 
The technical adjustments concern the aggregation of 
sectors and the size of the input- output tables. 

The method of double inversion was suggested by 
Leontief (1967) as an alternative to aggregation in input­
outputanalysis and national accounts. This method reduces 
the dimension of input-output tables without distortion of 
any of the basic structural relationships of production. 
However, he realizes the limitation of this method for 
comparing the structures of production which are de­
scribed only in terms of input -output relationships between 
goods and services of directly comparable kinds. The 
present paper does not attempt Leontief s type of aggre­
gation since most of the characteristics of the regional 
structuresareretainedevenaftertheaggregation.Furthermore, 
I have also computed linkages by using other methods 
without aggregating the input-output tables. Most of the 
conclusions are invariant; hence, important dissimilarities 
between regional production structures are not destroyed 
in the process of aggregation. 

The input-output tables of the above regions are 
dissimilar with regard to their sectoral classification. For 
example, the Haryana input-output table has been disag­
gregated to 32 sectors including eight agriculture sectors. 
Gujarat's table is comprised of 16 sectors with only one 
devoted to agriculture. 

In order to facilitate a comparison, the tables must be 
both of the same dimension and sectoral classification. 
Therefore, the sectors are consolidated into twelve rows, 
through aggregation, a number which is adequate for the 
purposes of comparison as well as for reducing computa­
tional work. 

Four basic criteria were used to arrive at the common 
dimension. First, sectors were aggregated to the extent that 
they sharearelatively homogeneous input-output structure. 
The second consideration relates to the relative importance 
of a sector in terms of its contribution to total regional 
output As a third criterion, the sectoral classification, was 
set up on the basis of a maximum similarity between the 
flows' tables. Finally ,an attempt has been made to construct 
the sectors in such a manner that they follow a pattern that 
would facilitate the task of comparing the two economies. 
A detailed description of the scheme of sectoral classifi­
cation and aggregation is given in Table 1. 

However, the feasibility of this type of comparison of 
regional economies depends largely on the extent to which 
the original data are comparable. Most of the ~ 
decisions in this study are taken in the process of computing 
the input tables; not all of them are recorded in the supporting 
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Table 1 

Sectoral Aggregation & Inequality Coefficients by Sector 

Regions Gujarat Haryana Inequality Coef. 

Sectors 1 2 Haryana & Gujarat 

1. Agriculture and allied 1 1-8, 10, 11 0.466 

2. Agro-based Industries 2,3,4 12, 13, 14 0.571 

3. Textiles 6 15,16 0.455 
4. Chemical and Petroleum 

Products 5, 7,16 21 1.198 
5. Mining 13 2.000 

6. Basic Metal and Metal 
Products 9 23,24 1.400 

7. Non-metallic Mineral 
Products 8 22 0.656 

8. Equipment 10 25-30 0.475 
9. Wood, Paper, Leather 

and Rubber 11 17-20 0.595 
10. Miscellaneous Products 12 31 0.755 
11. Construction 14 9 0.908 
12. Electricity, Power 

and Water 15 32 0.975 

Average Inequality Coefficient 0.871 

Source: The dimension of the Gu jar at I -0 table is (24X24 ). There are twenty-one organized industrial sectors and three non-industrial 

sectors. The Haryanal-0 table is (32X32), of these, twenty-one belong to organized industries, eight to agriculture and allied activities, 

and one each pertaining to electricity and construction. There is no mining sector in the Haryana economy. These tables have been 

aggregated to a common dimension of (12X12). 

documentations; and the degree of comparability must be 
determined to some extent through internal checks in the 
course of analysis. These are necessary qualifications of 
the study's results and analysis. 

The regional differences that exist in the Leontief 
coefficients of these tables, to the extent that they are not 
random, may reflect differences in resource endowments, 
levels of income, size of regions, regional institutions and 
presumably tastes reflected in the structure of final demand. 
Very importantly, the success of input-output analysis in 
an attempt to identify structural differences among regions 
largely depends on the techniques used for the construction 
of these tables. 

The extent of similarity between input-output coeffi­
cients can be determined by Mennes (1969) inequality 
coefficient which is given by: 

l: ar .. +as . . v j = 1J 1J 

1/2 "£.(;/ .. + as .. ) 
1J 1J 

(1) 

Where: r, s refer to two different regions respectively; 
aij =input-output coefficient. 

The linkages and the "index of power of dispersion" as 
suggested by Rasmussen can be calculated as follows: 

lht z. 
. J 

U . = n 
•J 2 tm L. z . 

j = 1 • J 

G= 1,2,3, ... , n) (2) 

Where Z . =l:. Z and Z .. is the appropriate element in the 
"J l lJ IJ 

inverse matrix. 
U.i measures the relative extent to which an increase 

in fmal demand for the product of industry j is dispersed 
throughout the system of industries. Analogous to the 
forward linkage effect, he defines the "index of sensitivity 
of dispersion" given by: 

1ht z. 
u. = --~1_.-

1 . 1m2 I. z. 
i -1 1. 

n 
whereZ. = L, Z .. 

1. j=l 1J 

G = 1, 2, 3, ... , n) 

(3) 



UL m~urestheextenttowhichthesystemofindustries 
draws upon the jth industry. The indices can also be 
interpreted as a measure of Hirschman's backward and 
forward linkages, which measure the effects of increased 
output in one sector relative to those of all sectors. If U is 
less than 1.0, the sector in question produces only weak 
output stimuli for the economy. A value greater than 1.0, 
however, would signal that this sector is transmitting 
above-average impulses to others via its intermediate input 
requirements. 

In order to overcome the difficulty of the method of 
averaging in measuring the "index of dispersion" and 
"index of sensitivity of dispersion", a measure of variabil­
ity was introduced which may be defined as: 

n n 2 
1,n - 1 L. (z .. - 1,n L. z . ) 

i-1 lJ i-1 lJ v. = __ .....;;......;;..._~n-....;;.......;;... __ 

J 
(j= 1,2,. .. ,n) (4) 

1,n L. z .. 
i = 1 lJ 

and 

n n 2 
1,n - 1 L. (z .. - 1,n L. z . . ) 

j- 1 1J j- 1 1J 
vi=--~--~n-~---

1,tl L. z.. 
j = 1 1J 

(i= 1, 2,. .. , n) (5) 

IfV. is high then it would mean that a particular sector 
l . 

draws heavily on one or a few sectors and a low value for 
V. would mean that an industry draws evenly from the other 

l 
sectors. 

A sector with high V. and U., if accompanied by a low 
l l 

value for indices of the coefficient of variation, is charac-
terized as "the key sector." Hirschman's defmition of"the 
key sector" does not put any restriction on variability 
characteristics and he thus disregarded the "spread effects" 
on the development of an industry. 

The linkage techniques have been further extended to 
capture the income and employment effects. The output 
multiplier matrix are weighted by income or employment 
coefficient to derive the relevant matrices for the purposes 
of studying other objectives of regional development like 
the employment and income generation. 

Consider the system of equations of the basic model: 
Z . = (I- A)·'; W = <L> (I - A)·'; Y = <V> (I - A)·'; (6) 

lJ 
N = <L> (i- A)·1; N' = <L'> (I- A)·' 

Where Zii' W, Y, and N represent the output wage, income 
and man-hours multiplier matrices, and <L>, <V>, <N>, 
and <L'> are defined as the diagonal matrices for the 
sectoral wage-output ratio, value added-output ratio, man­
hours-output ratio and the labor employment multiplier 
matrix, respectively. 
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The above measures of linkages do not account for 
import leakages. It is worth mentioning here that the actual 
linkages realized by a group of industries would differ from 
potential linkages where leakages due to competitive im­
ports are taken into account A simple technique is used for 
computing import leakages. Bhalla (1976) defmes: 

R = (I + <M> - A)·' (7) 
where <M> is a diagonal matrix of import coefficients~­
Given R, we can calculate W, Y, N, and N' matrices which 
would give new multipliers after allowing for import 
leakages. 

The input-output linkages relationship as defmed by 
Chenery and Watanabe (1958) are computed as follows: 

n 

~ x.. u 
. ~ 1J n · 
1=1 ~ J 

T~ . =--=~a . =­
"JJJ xj i= 1 1J x. 

n 

L,x .. W 
. 1 1J . J = 1 

L -----Fi- z. -z. 
1 1 

(8) 

(9) 

where: L 8 i and LH are unweighted backward and forward 
linkages respectively. 
X;i= number of units of commodity i used in production xj. 
Z; = the total demand which is the sum of the interindustry 

demand and the final demand for commodity i, given 
by: 

n 
z. = L X .. + Y. = w. + Y. ; (10) 

1 j = 1 1J 1 1 1 

n n 

U. = L X. . and W. = L X. . 
J i = 1 1J 1 j = 1 1J 

The above mentioned concept of linkages can be 
modified according to Siegfried Schultz (1977) by attach­
ing appropriate weights to the linkage ratios, provided that 
the backward and forward linkages denoted by U8 and W 8 , 

are weighted by share of sector in intermediate inputs and 
outputs, respectively. Alternatively, when weighted by the 
share of the gross output of the overall economy, the 
backward and forward linkages are denoted by uc and we. 

The total linkage multiplier, I,.i as suggested by 
Yutopoulos and Nugent (1976), can be computed as fol­
lows: 

~ * * -1 T ~ . = ~ a . . where a . . = (I- a . ) 
1 J j = 1 1J 1J lJ 

(11) 

This total linkage index gives a unique cardinal 
ordering of sectors and captures not only the first round 
backward and forward interactions among industries but 
also the additional increase in output induced in subse­
quent rounds. 
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The problem of identifying regional trade flows in 
theabsenceoftradedata was tackled in two more commonly 
used alternatives. The first alternative was suggested by 
Dutta-Choudhari (1975). He assumed fixed technology 
coefficients from an input-output table and introduced an 
interregional trade-flow matrix in fixed proportions of the 
following form: 

a s a~ ~ 
X. = L t z . (12) 

s aj3 J ~=1 J J 

subject: L ~ =lforallj=1,2, ... ,nand(3=1,2, ... ,s=1a=1 
and there ares regions in the economy. 

where: Xi = is the production of commodity j 
Zi = is the total requirement of commodity j; 
ti = is the proportion of the a of the region's 

total requirement of the jth commodity met 
out of the production of the (3th region 

In the second alternative, a technology matrix is 
identified independently that gives us not only the total 
intermediate demand but a regional consumption and in­
vestment vector as well as private and government con­
sumption plus investment The two together establish the 
total requirement. Net export, as a residual, can be calcu­
lated by subtracting total production from the above. The 
advantage of this approach is that it is possible to adjust 
noncompetitive import figures on intermediate products 
by introducing a row vector for such imports in the input­
outputsystem. Morawski (1973) suggested this possibility 
of generating an interregional trade-flow matrix, at least on 
a netexportor import basis, provided regional input-output 
tables are available for all regions. 

Section IV 

In this section the input -output tables ofHaryana and 
Gujarat are compared in the context of the discussion set 
forth in the earlier sections. More specifically, the regional 
structural differences attributable to differences in natural 
endowments, technologies and final demand compositions 
are discussed. 

The empirical investigations relating to the various 
types of linkages by one of the techniques discussed in 
Section III have been undertaken in order to arrive at 
conclusions with respect to structural changes in the pro­
cess of growth and for evolving a suitable strategy for 
regional development This is achieved by comparing the 
scale as well as the ordering of sectors according to 
linkages between groups of regions and by the identifications 
of key sectors. 

The proportion of different sectors to total regional 
output reflects alternative levels of natural endowment on 

the one hand, and the level of development on the other. 
Different shares in economic activity were found which 
reflect both unequal levels of natural endowments and 
unequal patterns in levels of economic development. 

The sectoral composition of state domestic produc­
tion or net value added is the conventional measure reflecting 
the stage of development in the economy. From this point 
of view, Gujarat is more developed because agriculture, 
animal husbandry and the agro-based industrial sector 
(excluding textile) accounts for 68 percent in Gujarat as 
against 78 percent in Haryana. 

Inequality coefficients are shown in Table 1 to deter­
mine the extent of similarity in the input-output coeffi­
cients. The smaller the ratios, the more similar is the 
structure of production in the two regions. If the structures 
are completely uncorrelated, then the inequality coefficient 
will be 2.0. In our study, thecompaFison of the two region's 
input-output tables has been performed on a more 
aggregative basis. However, the conclusions that emerge 
confirm the Mennes-Tinbergenand Waardenburgefindings. 
That is, to say, the sectors producing commodities that are 
relatively more mobile among countries have lower in­
equality coefficients than the more resource-based sectors 
such as agriculture, forestry and mining. Similarly, services 
that must be provided locally, e.g., transport, trade, elec­
tricity and services also have higher inequality coeffi­
cients. On this basis, the agriculture and agriculturally 
related sectors are quite dissimilar, and the manufacturing 
sectors are more similar for Haryana and Gujarat. 

General Linkage Pattern 

We have computed linkage indices both with and 
without import leakages for the disaggregated input -output 
tables of Gujarat and Haryana. Measures of forward and 
backward linkages for two regions are shown in Tables 2, 
3, 4, and 5. Both of these ratios are indicators of sectoral 
interdependence and thus may serve as criteria for distin­
guishing sectors according to the intensity of their linkage 
with the rest of the economy. In order to incorporate the 
size of a sector's transactions, the linkage measures have 
been weighted by the share of the sectoral gross output to 
gross output of the entire economy. 

The overall linkage indices are quite contrasting and 
do not follow any set patterns according to development 
hypotheses. The backward or forward linkages calculated 
on the basis of output, employment, income and wage 
income multiplier matrices rarely indicate high values for 
any sector. These patterns of linkages are not distorted 
significantly when import leakages are accounted for. In 
the context of linkage analysis as mentioned above, the 
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Table 2 

Rank Correlation of Linkages for Gujarat and Haryana (1969-70), with Import Leakages 

Gujarat 
Linkage Indices on Matrix Multipliers 

Backward Linkages Forward Linkages 
(Z) (W) (Y) (L') (Z) (W) (Y) (L') 

1.Inputinducement (Z) 1.0 1.0 
2. Wage income inducement (W) 0.13 1.0 0.34 1.0 
3. Income Inducement (Y) 0.15 0.67 1.0 0.48 0.80 1.0 
4. Employment Inducement (L') 0.03 0.61 0.83 1.0 0.32 0.76 0.76 1.0 

Haryana 
Linkage Indices based on Matrix Multipliers Measuring Inducement 

Backward Linkages Forward Linkages 
(Z) (W) (Y) (L) (L') (Z) (W) (Y) (L) (L') 

1. Output (Z) 1.0 1.0 
2. Wage Income (W) 0.17 1.0 0.38 1.0 
3. Income (Y) 0.14 0.67 1.0 0.49 0.67 1.0 
4. Employment (Manhour) (L) 0.50 -0.58 -0.40 1.0 -0.01 -0.80 -0.62 1.0 
5. Employment (L') 0.42 -0.60 -0.41 0.93 1.0 0.10 -0.66 -0.49 0.88 1.0 

Source: Rank correlations are derived from various backward and forward linkage indices along with their ranks computed from input­

output tables of Gujarat and Haryana with import leakages. 

Rank Correlation of Linkage for Gujarat and Haryana (1969-70), without Import Leakages 

Gujarat 
Linkage Indices on Matrix Multipliers 

Backward Linkages Forward Linkages 
(Z) (W) (Y) (L') (Z) (W) (Y) (L') 

1. Output inducement (Z) 1.0 1.0 
2. Wage income inducement (W) -0.29 1.0 0.16 1.0 
3. Income Inducement (Y) 0.50 0.73 1.0 0.30 0.75 1.0 
4. Employment Inducement (L') -0.35 0.68 0.78 1.0 0.41 0.56 0.61 1.0 

Haryana 
Linkage Indices based on Matrix Multipliers Measuring Inducement 

Backward Linkages Forward Linkages 
(Z) (W) (Y) (L) (L') (Z) (W) (Y) (L) (L') 

1.0utputinducement (Z) 1.0 1.0 
2. Wage Income Inducement (W) -0.15 1.0 0.44 1.0 
3. Income Inducement (Y) -0.21 0.59 1.0 0.50 0.77 1.0 
4. Employment Inducement 

(Manhour) (L) 0.67 -0.41 -0.34 1.0 0.17 -0.62 -0.48 1.0 
5. Employment (L') 0.62 -0.62 -0.40 0.87 1.0 0.12 -0.57 -0.42 0.89 1.0 

Source: Rank correlations are derived from various backward and forward linkage indices along with theirrankscomputed from input­

output tables of Gujarat and Haryana without import leakages. 
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Table 3 

Backward and Forward Linkages; Unweighted 

Linkages, Ranks, Regions Backward (U A) Forward (W A) 
Haryana Gujarat Haryana Gujarat 
linkages ranks linkages ranks linkages ranks linkages ranks 

Sectors 

1. Agriculture and allied 
2. Agro-based Industries 
3. Textiles 
4. Chemicals and 

Petroleum Products 
5. Mining 
6. Basic Metal and 

Metal Products 
7. Non-Metallic 

Mineral Products 
8. Equipment 
9. Wood, Paper, Leather 

and Rubber 
10. Misc. Products 
11. Construction 
12. Electricity, 

Power and Water 

Average backward and 
forward linkages 

1 2 3 

0.2264 (10) 0.1910 
0.6509 (1) 0.7498 
0.5310 (2) 0.4962 

0.5152 (3) 0.3999 
0.0000 (12) 0.0605 

0.3241 (8) 0.1122 

0.2815 (9) 0.3029 
0.3504 (6) 0.2390 

0.4017 (4) 0.3576 
0.3274 (7) 0.1992 
0.3817 (5) 0.4446 

0.0586 (11) 0.1705 

0.3176 0.3504 

4 5 6 7 8 

(9) 0.3677 (5) 0.4101 (7) 
(1) 0.0586 (9) 0.2757 (8) 
(2) 0.2207 (6) 0.2014 (9) 

(4) 2.9256 (1) 0.5465 (6) 
(12) 0.0000 (12) 1.0877 (1) 

(11) 0.7541 (2) 0.7270 (4) 

(6) 0.5177 (4) 0.7401 (3) 
(7) 0.1015 (8) 0.1348 (10) 

(5) 0.2205 (7) 0.6612 (5) 
(8) 0.0350 (10) 0.0374 (11) 
(3) 0.0000 (11) 0.0001 (12) 

(10) 0.6014 (3) 0.8694 (2) 

0.3176 0.3504 

Source: The unweighted backward and forward linkages are derived from the aggregated input-output table (12X12) of the Gujarat 

and the Haryana economies. The numbers in parentheses show ranks of sectors according to their respective linkages. 

choice of sectors for evolving any regional development 
strategy becomes very difficult particularly when the plan­
ners have multiple objectives. 

The backward linkage patterns based on output, 
employment, income and wage income multiplier matrices 
are quite dissimilar to those of Gujarat. For example, in the 
case of Haryana linkage patterns based on all counts 
correspond quite well and the backward linkage indices 
based on employment and induced employment indicate a 
high correlation. The patterns are quite different for 
Gujarat. The backward linkage indices based on output, 
employment and income multiplier matrices indicate strong 
correspondence whereas the linkage indices based on 
output multiplier matrices show a weak correspondence 
with linkage indices computed on other counts. 

The forward linkage patterns for Gujarat based on 
output, employment, income and wage income multiplier 
matrices and for Haryana based on income and wage 
income multiplier matrices show strong correspondence. 

However, the linkages based on employment and induced 
employment indicate a negative correlation with the link­
ages based on wage income multiplier matrices. 

Sector Specific Linkage Patterns 

Gujarat shows high forward linkages computed on 
the basis of most counts except for the wage income 
multiplier matrix. Textile and machinery sectors indicate 
high backward linkages based on wage income and net 
value added multiplier matrices. The import leakages, by 
and large, do not change the high forward linkage potential 
of these sectors. 

High backward linkage patterns are shown by the 
following sectors: agriculture and allied sector, mining, 
construction, textile, non-metallic mineral products, paper 
and paper products and salt. These sectors show greater 
than unit value for forward linkage indices without import 
leakages on more than two counts. However, this is not 
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TableS 

Total Linkage Effects along with Ranks by Sectors 

Regions Gujarat Haryana 

TL w Ranks TL. w Ranks 

Sectors 1 2 3 4 5 6 

1. Agriculture & allied 1.24 0.39 (9) 1.29 0.56 (10) 

2. Agro-based Industries 2.17 0.12 (1) 1.85 0.07 (1) 

3. Textiles 1.68 0.17 (2) 1.77 0.10 (3) 

4. Chemicals and 
Petroleum Products 1.51 0.07 (4) 1.84 0.00 (2) 

5. Mining 1.07 O.Ql (12) 1.00 0.00 (12) 
6. Basic Metal and 

Metal Products 1.38 0.03 (6) 1.47 0.04 (8) 
7. Non-metallic Mineral 

Products 1.24 0.02 (10) 1.46 0.02 (9) 
8. Equipment 1.34 0.05 (7) 1.55 0.09 (6) 
9. Wood, Paper, 

and Leather 1.46 O.Ql (5) 1.60 0.05 (4) 
10. Misc. Products 1.27 0.02 (8) 1.49 O.Ql (7) 
11. Construction 1.57 0.08 (3) 1.57 0.04 (5) 
12. Electricity, Power, 

and Water 1.20 0.02 (11) 1.06 0.01 (11) 

Average Total Linkages 1.43 1.50 

Source: Total linkages, weights and ranks are computed from aggregated input-output table (12X12) of Gujarat and the Haryana 

economies 

Coefficients of Correlation Between Various Types of Linkages 

Linkage Correlation 

Regions 
Haryana 
Gujarat 

1 
0.587 
0.874 

2 
0.490 
0.825 

3 
0.916 
0.678 

4 
0.740 
0.439 

Source: Coefficient of Rank Correlation between the unweighted backward linkages and weighted (by share of the sector in 
intermediate inputs) backward linkage, between unweighted backward linkages and weighted (by the share in fractional 
gross output) backward linkages, between unweighted forward linkages and weighted (by share of the sector in intermediate 
inputs) forward linkages, and between unweighted forward linkages and weighted (by the share in sectoral gross output) 
forward linkages are computed from the Haryana and the Gujarat economies and given in columns 1, 2, 3, and4, respectively. 
The coefficient of Rank-Correlation between the Gujarat and the Haryana economies is very high and positive (0.94). 

true for wood and cork and the miscellaneous product 
sectors. When import leakages are accounted for, the 
electric and power sectors show high backward linkages 
based on output and income multiplier matrices. 

The sectors like non-metallic mineral products and 
salt show high backward and forward linkages based on 
employment, income and wage income. On a somewhat 
similar basis, agriculture and allied sectors show high 

backward and forward linkages as a result of income and 
employment. Among these sectors, the forward linkage 
spread of construction and agriculture is highly concen­
trated. Salt shows this pattern for both the forward and the 
backward linkages. The even spread of linkage patterns is 
shown only by the non-metallic mineral products. The 
above pattern oflinkages remains the same with or without 
import leakages. 



For Haryana. sectors are divided into farm and non­
farm sectors. The farm sectors ( 1 to 1 0) show high forward 
and backward linkages on the basis of wage income and 
income inducement Some of the farm sectors also show 
a high output inducement. These patterns are true even if 
the import leakages are accounted for. For example, 
wheat, sugarcane, agriculture and animal husbandry sec­
tors show high forward linkage inducements on the basis of 
output, income and wage income. When import leakages 
are considered, some agro-based activities in Haryana 
show high backward linkages on the same account. 

As far as regional employment opportunities are 
concerned, Haryana does not have many activities that 
have high employment, wageincomeandincomeinducement 
The forward linkage pattern of electricity alone shows high 
potential for such inducements. If we analyze a linkage 
pattern "with and without" import leakages then the forward 
linkages of basic metal industries show high employment 
and output inducements. 

In sum, employment and income inducements for 
Haryana do not belong to the same group of sectors. Farm 
sectors generally indicate high backward and forward 
linkages on account of income and wage income. Food 
processing, metal and machinery sectors in general indicate 
high employment linkages effect and the output inducement 
effects appear common to both sets of sectors, farm and 
non-farm. 

In Haryana, the new farm technology has led to quite 
favorable employment and income inducement effects. 
However, any further drive of mechanization may have 
adverse effects on both direct and total employment gen­
eration. 

On the basis of linkage analysis, one can conclude 
that regional economies have quite marked differences in 
their inducement effects of employment, output, income 
and wage income. The more specific conclusion for 
Gujarat should concern regional planners. It is smprising 
that Gujarat, being one of the industrialized states, the 
highest income and employment inducements are gener­
ated by land-based and mineral-based activities. 

For Gujarat, linkage analysis suggests that any re­
gional development strategy based on output inducement 
effects alone, as hypothesized by Hirschman, can make 
other objectives of economic development such as em­
ployment and income generation even worse. 

On the other hand, the "key sector strategy" for 
Haryanamaynotresultingeneratingincomeandemployment 
simultaneously. In fact it is observed that the linkage 
spread of most of the high linkage sectors is accentuated. 
The income and employment inducements can be broken 
up into two well-defmed sets of activities: the income 
inducements primarily coming from farm sectors and the 
employment inducements mainly belonging to food pro-
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cessing, metal and machinery sectors. Therefore, in order 
to generate income and employment, the prevailing pattern 
of industrialization in Haryana may have to be reversed. 
This conclusion for Haryana is furtherconfmned by Bhalla 
(1971). 

The linkage indices computed for aggregate 1-0 
tables of Gujarat and Haryana, using Yutopoulos and 
Nugent's technique, by and large, do not distort the pattern 
oflinkages. The Haryana economy has higher indices for 
most sectors with the exception of agro-based industries 
and electricity, power and water sectors. The available 
linkage indices for Haryana, as a whole, is marginally 
higher than the Gujarat economy. The sectoral coefficient 
of rank correlation among the two regional economies, in 
general, indicate quite higher values. One can conclude 
from the linkage analysis that the Haryana economy is 
more developed than the Gujarat. This finding cannot be 
supported because the conditional indices for levels of 
economic development and structural composition indi­
cate otherwise. It is quite smprising that an industrialized 
economy of Gu jarat showed higher linkage indices in agro­
based activities and an agriculturally developed economy 
of Haryana shows higher linkage indices in chemicals and 
petroleum products. 

Thus, in the light of both the empirical studies done 
earlier as well as the observed linkage patterns in the 
regional economies, it is quite clear that the comparison of 
regional differences in the structure of production, on the 
basis of linkages, do not carry us very far in analyzing 
regional economies. Most conclusions pertaining to a 
regional development strategy, based on the size and 
patterns of linkages clamor for theoretical validity and 
empirical substantiation. 

The analysis of the final demand vector (household 
and government consumption, capital formation, and net 
exports), on the other hand, indicates marked differences in 
all of its components. The distinct structure of fmal 
demand explains the interregional structure of production. 
Household consumption was estimated from the National 
Sample Survey of consumption expenditure. The govern­
ment consumption component of final demand was esti­
mated on the basis of "informed judgment" This vector 
was generated by applying the proportions found in the 
input-output table for India to regional budget estimates of 
expenditure. The capital formation vector is purely arbi­
trary and the result of guesswork. The treatment of trade 
flows is entirely different for the two regions. In Gujarat, 
exports and imports are identified in the final demand 
vector. Non-competitive imports of intermediate products 
were placed in a row in the input-output table. Haryana's 
table also identifies non-competitive imports in a row and 
estimates a residual final demand vector which has been 
interpreted as a net export or import vector. There are two 
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Table 6 

Sectoral Composition of Final Demand 

Government Household Total Final Total Minus 

Consumption Consumption Demand Residuals 

Regions Gujarat Haryana Gujarat Haryana Gujarat Haryana Gujarat Haryana 

Sectors 2 3 4 5 6 7 8 

1. Agriculture and Allied 0.66 3.64 55.05 73.94 51.15 80.31 40.71 57.89 
2. Agro-based Industries 0.32 0.00 26.76 13.63 23.22 14.04 19.83 10.93 
3. Textiles 4.55 4.34 7.28 5.80 -15.57 -14.34 6.26 5.74 
4. Chemicals and 

Petroleum Products 12.87 1.42 4.36 3.23 1.50 18.22 3.63 2.56 
5. Mining 0.00 16.41 0.0 0.77 0.27 0.77 0.00 0.32 
6. Basic Metal and 

Metal Products 2.54 0.00 0.55 0.09 3.88 -2.88 2.21 0.27 
7. Non-metallic Mineral 

Products 1.03 5.87 0.85 0.04 0.59 -5.97 0.66 0.15 
8. Equipment 52.40 61.98 1.02 0.06 11.07 -4.05 7.84 8.53 
9. Wood, Paper, Leather 

and Rubber 16.90 5.02 0.83 2.63 2.00 -3.06 1.18 3.57 
10. Miscellaneous Products 2.66 1.32 2.70 0.23 1.57 -4.80 2.08 0.21 
11. Construction 0.00 0.00 0.0 0.00 19.10 20.06 14.92 9.56 
12. Electricity, Power 

and Water 6.07 0.00 0.60 0.35 1.22 . 1.70 0.68 0.27 

Source: Calculated from aggregate input-output table of Gujarat and Haryana (12X12). Figures for various components of final 
demand are given in percentage terms. 

important factors: levels of income and differences in rural 
and urban compositions, which explain the differences in 
the structure of household consumption. Mter an adjust­
ment is made for the residuals, it is significant to know that 
the differences in the final demand vectors are not as great 
as they are in the unadjusted structure of household con­
sumption shown in Columns 4 and 5 of Table 6. 

The sectoral composition of residuals or net exports 
enables us to identify the net exporting and importing 
sectors. Table 7 shows that the main exporting sectors of 
the Gujarat economy are textiles and petroleum and net 
importing sectors are basic metals and equipment. The 
relative size of the exporting sectors is ten fold of the net 
imports of the importing sectors. This indicates that the 
textile and petroleum sectors are far more important for the 
Gujarat economy than the purely regional sectors. A 
highly diversified economic structure has been revealed by 
the Haryana economy because its exports are distributed 
across all sectors with the exception of mining and petro­
leum and construction, which are natural resources spe­
cific and nontradable activity sectors, respectively. The 
size of the net exports for Haryana's economy is margin­
ally larger than for Gujarat. However, in relation to its 

output, Haryana exports the same quantity but with half the 
gross output of Gu jarat. The same conclusions are revealed 
by the fact that there is only one net importing sector i.e., 
chemicals and petroleum, and by the size of net exports, 
which is thirteen fold of the size of net imports. 

One can also analyze the size of net exports and 
imports by comparing them with production in each sector. 
Once again, Table 7 gives better insight into the regional 
structure of production and interregional relationships. 

The proportion of net exports to gross output for each 
sector for Haryana' s economy, in general, is higher than for 
Gujarat. On the other hand, the net exporting and import­
ing sectors for Gujarat' s economy are more in accordance 
with the endowment of natural resources. However, the 
industrialization patterns for Haryana' s economy are more 
responsive to the structure of final demand and relative cost 
advantages, which may be the result of government's 
forward looking development policies. 

Section V 

On the basis of the above discussion, we can con­
clude that the "leading sectors strategy" or study of struc-
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Table 7 

Proportion of 

Net Exports 

Sectoral Composition of Sectoral Share of Net to Gross Output 

Residuals or Net Exports Exports and Net Imports for Each Sector 

Gujarat Haryana 

Gujarat Haryana Net Net Net Net Gujarat Haryana 

Exports Imports Exports Imports 

Sectors 1 2 3 4 5 6 7 8 

1. Agriculture and Allied 3.58 41.73 3.20 0.00 38.45 0.00 1.11 18.40 
2. Agro-based Industries 7.78 8.72 6.99 0.00 8.04 0.00 7.92 29.72 
3. Textiles 83.95 19.97 75.41 0.00 18.40 0.00 59.59 44.51 
4. Chemicals and 

Petroleum Products 11.24 -8.59 10.08 0.00 0.00 100.00 18.35 -395.77 
5. Mining -0.97 0.00 0.00 8.56 0.00 0.00 -8.77 0.00 
6. Basic Metal and 

Metal Products -3.77 2.51 0.00 33.26 2.31 0.00 -16.38 16.18 
7. Non-metallic Mineral 

Products 0.92 4.48 0.85 0.00 4.15 0.00 6.10 43.64 
8. Equipment -3.06 17.70 0.00 32.01 16.07 0.00 -9.77 48.82 
9. Wood, Paper, Leather 

and Rubber -1.70 8.07 0.00 15.04 7.62 0.00 15.64 43.66 
10. Miscellaneous Products 3.89 3.75 3.49 0.00 3.46 0.00 28.00 88.07 
11. Construction 0.00 0.00 0.00 0.00 0.00 0.00 
12. Electricity, Power 

and Water -1.26 1.66 0.0 11.13 1.52 0.00 -9.05 31.29 
Total 100.00 100.00 100.00 100.00 100.00 100.00 12.30 4.40 

Values for net exports and net imports are 
given in million rupees crores. 35.28 3.59 35.73 2.81 

Source: Net exports or net imports are referred to as interregional flows in aggregated input-output table (12X12) of the Gujarat and 
the Haryana economies. A negative figure in columns shows net imports. 

tural changes in the process of economic development 
based on the linkage patterns may not be appropriate for the 
formulation of a regional development strategy. The 
spread of linkages of most of the high linkage sectors in 
Haryana is quite concentrated. Hirschman's unbalanced 
growth hypothesis that high priority be given to the sectors 
which show high linkages and low priority to others does 
not find much support on the basis of the data set used for 
this study. Rather, the prevailing patterns of industrialization 
may have to be reversed as noted earlier. It is also quite 
surprising that Gujarat, despite being one of the industrial­
ized regions of India, thelandandmineral based sectors are 
the one which generate the highest employment and in­
come inducement effects. 

We have also attempted a schematic categorization 
of different sectors on the basis of natural resource potential, 

import substitution, exports and high value for linkage 
indices and value added sectors criteria. The analysis of 
Table 8 reveals that the high linkage and the value added 
criteria are not quite relevant for the development of the 
production sectors of these regions. 

Finally, the alternative hypothesis based on natural 
resource endowment and relative cost advantages or disad­
vantages for the exporting and importing sectors seems 
more appropriate for regional analysis in developing 
economies. The availability of essential resources and 
demand considerations based on cost advantages are far 
more important for comparison of regional structures of 
production and for evolving any suitable strategy of re­
gional development. Therefore, economic policies must 
particularly be directed at overcoming the locational disad­
vantages of the exporting and importing sectors which are 
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Table 8 

Classification of Sectors According to Different Criteria 

Classification 
Criteria Natural Export Demand Import High Linkage sectors 

Resource or revealed Substitution (above state average) 
Regions Potential comparative advantage Sectors 

sectors 

1. Gujarat Agro-based Agriculture; Agro-based Mining; Basic Agro-based Textiles; 
Textiles; Chemicals Textiles; Chemicals Metal; Equipment; Chemical & Petroleum 

and Petroleum & Petroleum Products; Wood, Paper, Leather Products; Wood, Paper, 
Products Non-metallic Minerals; and Rubber; Electricity Leather and Rubber; 

Misc. Products Construction 

2. Haryana Agro-based 
Textiles 

Agriculture; Agro-based 
Textiles; Basic Metal 
and Metal Products; 

Non-metallic Minerals; 
Equipment; Wood, Paper, 

Leather and Rubber; 
Misc. Products; 

Electricity 

Chemical and Petroleum Agro-based Textiles; 
Products ehemical & Petroleum 

Products; Wood, Paper 
Leather, Rubber; 

Construction 

Source: The I -0 table ( 16X 16) for the year 1969-70, by S .P. Kashyap for Gujarat summarized in Anvesak, Vol. VI, No. 2, December 

1976. The 1-0 table (32X32) for the year 1969-70 prepared by G.S. Bhalla for Haryana, 1974. The Sectoral classification 
is based on the disaggregate 1-0 tables for two regions. 

oriented towards natural resources. This also points to the 
need for focusing research efforts towards the explicit 
identification of regional trade flows, natural resource 
position, change in technology and relative costs of factor 
inputs and changes in demand outside the regions, etc., for 
evolving any strategy for regional development 

It should be noted, however, there are limitations of 
our analysis because of the inadequate nature of the data 
base. In all fairness, we must admit that the linkage indices 
calculated from our information base are likely to be 
sensitive to the level of aggregation, price variations, 
technological and structural changes. Bhardwaj (1966) 
noted this limitation of linkage analysis for comparing the 
structure of production and identifying the "key" sectors. 
The input coefficients of some sectors have been taken 
directly from the "technical note" of five- year plans which 
introduces errors into the scheme of sectoral classification. 
Computations for the sectoral value added ignores regional 
variations that may also cause some errors. 

There are other limitations associated with generat­
ing regional trade flows under the restrictive assumptions 
of fixed technology and the independent identification of 
a technology matrix. The difficulty, however, with the frrst 

commonly-used approach is that the underlying assump­
tions of a fixed technology matrix appear unreal by itself. 
A fixed interregional trading pattern would result in a fixed 
production pattern making the problem oflocational choice 
an irrelevant one. Whereas in the second approach, the 
difficulty in the assumptions that the regional technology 
as well as the regional consumption and investment vectors 
are given on a firm and factual basis. 
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