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INTRODUCT ION

Housing represents one of the important sectors of
national economy. It plays a significant role in promoting
economic growth and improving the general level of social
well-being, Provision of adequate housing produces
multifarious effects in the national economy mainly in the
form of direct and indirect income generation, direct and
indirect employment generabion and improvement in productivity
levels, besides serving also as a means of increased social

welfare,

The total impact of housing investment on the

Process of income generation and economic growth extends



ruch beyond what may be called the initial cor direct effect,
because housing investment generates significant growth
impulses in the economy which are transmitted from one

sector to another. The extent of inter—sectoral transmission
of growth impulses depends on the nature and strength of
inter-industry linkages of housing sectbor with the rest of
national economy. It is evident, taerefore, that to

evaluate the overall impact of housing investment on the
national economy, it is necessary Lo estimate the intersectoral
linkages and the overall ocutput expansion resulting from the
additional expenditure on housing. Moreover, from the
viewpointy of policy makers, the decisionrmegerding additional
invegtment in housing is closely related to the overall
impact not only of housing invegtment but alsc of investment

in other alternative fieldg.

Thus, the optimal allocation of scarce national
resources invelving housing vis—a-vis other sectors can be
determined only after a comparative evaluation of the
infersectoral linkages of investment in housing and other
sectors in the economy. The present papsr makes an attempt
in this direction. It seeks to measure the total direct

and indirect output generation impact of additional expenditures
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relative importance of housing investment in the context of

assigning Priority for resource allocation,

The paper is divided into gix sections. The firgt
section ig of introduotory hature. The Second section discusses
the methodology of analysing the 1nter~industry linkages,
while the third section eXamines the ngiure of input-output
data available for Indian economy. The fourtr section is
devoted to an analysis of tne interhindustry linkages of
construction Vis-a-vig other sectors. The fifth section
CXalines the relationship between housing eXpenditure asng
sectoral Erowth, The sixth and final section Summarises the
main conclusiong emerging from the analysis presented in

earlier Sectiong.

1z

THE METHODOLOGY

The concept of inter~industry linkages involves an
attempt 4o trace the flow of varicus types of Naterizls

and their product through different stages of production in



order to defermine the guantities and the disposition of
inputs consumed while supplying finished 'prbducts to final
demand activities. The final demand activities are

defined in terms of activities other than production and
include private congumption, government consumption, private
investment, public investment, change in inventories and
the demand for exports from the foreign sector net of

imports. .

The crucial element in inter-industry Linkages is
the phenomenon of inter-dependence of production activities
which ariseg from the fact that each production activity
reguires the output of several other production activity
in the form of inputs. Accordingly, a given sector depends
on those sectors which supply inputs to it and also on
those which use its output as their inpuss. It follows,
therefore, that the expansion of a given sector generates
additional demand for the output of its input-supplying
gectors and also gimultaneously provides larger supply to
its output-using sectors. According to the conventional
classification of inter-industry linkages, the former type
of inter-dependence is called the backward linkage while

the latter is called the forward linkages.



It is customary to use the methods based on Leontief's
input-output analysis to gquantify the extent of intér-sectoral
1inlcagesaf1 Leontief's input-output table is a useful device
of summarising the origin of each of the various inputs
and the destination of each of the various outputs of all
indugiries in an economy. It shows the inter-industry
transactions in the form of flow of goods and services.
Assuming that there are n sectors in the @CoNnomy, we can
dencte the gross output of the jth sector by Kj and the
amount of iJDh sector's output consumed in the process of

th

producing j sector's output as Xi The matrix X

j'
consist of elements Xij (1 = 1,2,...5n5 2nd j = 1,2,...,0)
represents the input-output transactions matrix of dimension
n x n, From the transactions matrix, we can derive the

technology matrix A by defining the technical input-output

X.
coefficient A;5 = -w=b . The coefficient A4 indicates
the amount of  i®h sector's output required as input for

th

producing one unit of the j sector's output.

*
1Leontief's Pioneering work in the field of input-output
analysis is conftained in the following studies: i) W.W.
Leontief, The Structure of American Hconomy, 1919~1939,
Oxford University Press, 1941 and (ii) W.W. Leontiet, Input-
Output Economicg, Oxford University Press, 1966,




The output of any given industry is used partly to
meet the inter-industry demand and partly to meet the final
demand. Accordingly, we have the following basic identity

indicating how the iJGh sector disposes of its output:

n
j£1 XlJ + Fi = Al . (l = 1,2.00’11)
o th ..
Where b Xij gnows the total use of i indugtry's
J=1
outrut by each of the n sectors;
and Fi shows the final demand Ffor the product

of ith sector,

In matrix notation, the system of equations implicit in

the above identity can be gXpregsed as
AX +F = X - (1)
Equation (1) can also be re-writien as

X" .A.X = F

1
-

i.e,, (I-a)% where I represents the
identity matrix of dimensions

n xn,

Fre-multiplying both gides of the above equaticns by

(1-4)77, we get

X = (1-a)7'F cee (2)
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In the open Leontief system, the final demand
vector ¥ ig given exogenously. We can, therefore, raise
the following question: Given the final demand for various
goods and services, what should be the level of grossg
output that each sector will have to produce to meet the
final demand? The levels of gross output that will exactly
neet the final demand for varicus goods and services will
be the ones that will glszo support all the production
activities required in producing various types of output
consigtent with the given technology of production
indicated by the technical input-output coefficients. As
shown in equation (2), these equilibrium output levels
can be readily obtained once we have the inverse matrix

(I—A)“1, also known as the 'ILeontisf Inverse!.

The elements of the ILeontief Inverse have special
interpretation. Let the elements of the inverse matrix

(I—-A)"‘1 be denoted by C. i=1,2...,n; and J=1,2004,n.
i

j !
The elements of jth column (qu, CjZ”"Cjn) indicate the
gross output from each of the n sectors required © meet
one unit of final demand for the product of jth sector.
It ig evident that to produce one uni% of final output of

a given sector, inputs are required from variois sectors.
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It is necessary, therefore, -0 produce some cutput in each
of the different sceectors to support one unit of final
output of a given sector. The necesgsity to »roduce some
positive output levels in other sectors in turn impliesg
further requirements of “he cutput of various sectors to
serve as inputs in each sector's output. The total output
Tequirements for all seectors taken together of producing
one unit of final output of a given sector would thus
consist of the direct and indirect output requirements. The
elements of a given column vector of the inverse matbrix
(1-4)"1 represent the levels of direct and indirect output
in various seators associated with one unit of final demand

for the output of the corresponding sector%f2

- _— ——
2For a general discussio . of the input~cutput technique
and the exposition of g geneval frameworlc of input-output
analysis, see: (i) Doriman, Samuelson and Solow: Linear
Programming and Bconomio Anelvsis, McGraw Hill, New York, 1958;

(11} H.B. Chenery and PU. Clark: Inter-industry BEconomics,

John Viley and Sons, New forl; 19585 32 (131 Chiou-Shuang
Yan: Introduction tqﬂ;gggﬁlgggggj;@qpqgmggg, Hov, Rinchart

and Vington, New York, 1960,




Heasures Of Inter-industry Linkagses:

Given the technology matrix A and the inverse matrix
(I-A)—1, we ¢an measure the strength of different types of
inter-industry linkages. The following four measures are

widely used for this purpcese:

1)} The first measure indicates the direct
backward linkage represerting the direct
'input demand gsnerated Dy a unit change
in the level of producticn of a given sector.
This meaguse i3 Xnown as the coefficlent
of backward linkage or LLi. The coefficient
of direct backward linkage associated with

the expansicn of sector J is measured by:

n
£ X, . . . .
jo1 1d Direct intermediate input
BLi = S - =  requirement of sector j
B per unit of its gross output

2) The second measure indicates the direct
forward linltage between a given sector and
the rest of the economy. This measure is
known as the coefficient of forward linkage

or FLi. The coefficient of direct forward
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linkage for sector i associated with the
expansion in the output of all sectors is

megsured by:

? x Proportion of ith sector's
1 ij output indicating direct
FIE.= ;tﬁf-_“_ = Tequirement of its output for
i maintaining the output levels

in a.l sectors,

The third measure indicaies the‘total impact of
an increase in the output of a given sector on
all sectors taken together. This msasure, known
as 'total linkage coefficients' or the 'index of
power on dispersion' (Yj) accounts for the direct
as well as indirect linkages induced via feedbacks
and spillovers of the initial impact to all

other sectors in +vihe economy, The total linkage
coefficients associated with the expansion of

sector j is measured b&:

n
ni§1 i3 Total direct and indirect
Ly = ~f=—om——-— = requirements of inpubs
3 SRS per unit of final demand
. ij of sector j



14

4) The fourth measure indicates the total of
direct and indirect inducements received by
a particular sector as a result of changes in
the final demand levels of other sectors.
This measure is known as 'The coefficients
of total linkage receipt' or the ‘'index of
sensitivity of dispersicn' (Z;). TIte coefficient

of total linkage receipt 1s measurat by:

Wy oo Lotal direct and indirect
51 iJ requiremert of the
Ly = = = = oubpub of scctor 1
5 S 0. per unit of final
3=1 i=1 ij demand in cech sector.

Limitations Of Input-Output Analysis:

The methodology of inout—output analysis depends on
gome crutial assumptions regarding the nature of input-output
relations. For instance, the use of technical input-output
coefficients derived from the inter-irndustry transactions
matrix assumes Tthat any given change ‘in the level of output
is accompanied by a proportionate change in the amounts of
al inputs required in the process of production, This is

known as assumption of fixed input-coefflicients of
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production which implies that there are constant returns
to scale in transforming the basic inputs into final output,
and that different industries are operating under the
conditions of competitive equilibrium. In reality,
howéver, the input-output coefficients may undergo some
changes-with the passage of time orn account 0of changeg in
the basic technology of production or changes in the
réative priceg or the existence of economies of scale,
Moreover, an analysis of inter-industry linkages based on
the given input-cutput tzble concentrates only on the
production linkages and eXamines the impact of changes in
sectoral outlays on output levels, In the process, it
usually abstracts from the kinds of effects it may have on
the distribution of Purchasing power among different

categories of consumers.

In addition 4o this, there are many practical
difficulties in dats compilation and empirical derivation
of the inpuf—output table especially for an under—-developed
economy. However, notwithstanding‘the limitations, the
input-output analysis is widely used mainly because it
remains the only powerful device gvailable for estimating
the inter-industry linkages and conducting impact analysis

of policies relating to rescurce a-locaiion,
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ITX

INPUT-QULPUT DATA FOR INDIAN ECONOMY

During the last two decades considersble research
work in the field of input-output economicg involving
empirical construction and analysis of input-output tables
relating to Indian economy has been carried outf3 The
information on Inter-industry transactions depicted by the
input-output tables has been extensively used in the
formulation of India's five year plans. The econometric
model adopted in the approach paper for the Fifth Five
Year Plan integrated in it a fairly detailed input—-output
model based on a fairly detailed input-output table compiled
for the year 1973"74?4 The input-output table prepared by
the plaming commission for the year 1973-74 omsists of
66 gectors and Tepresents a Tevised and up~dated version
of the inter-industry transactions matrix originally compiled

for the year 1965-66,

The approach paper for the Tifth Five Year Plan
gives the technical coefficlents matrix indicating the
total input requirements and alse tho import coefficients

matrix indicating the import requiremsnts per unit of a

*BFor & comprehensive review of the input-output research
work in India, sec M. Multerjee: Or the Construction and Use
of Interindustry Transactions Tab.es in India, Arthavijnana,
Vol% 9, Nos. 3-4, September~December 1967

"4 Technical note on The Approach to the T'ifth Plan of
cdndia, 1974-79, Planning Commission, Govornmeit of India,
priT 1977,
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given industry's output. Both the total coefficients
matrix as well as the import coefiicients matrix show input
reguirement per rupee of gross output at factor cost at
1971-72 prices, TFrom the information provided by these
matrices, we can derive the intra-regicnal or domestic
technology matrix whose elements inlicate the supply of
inputs from within the country per unist 1eve% of output of

a given sector in the country.

It is necessary to subtract the import transactions
from the total transactions and focus mainly on the
resulting matrix of domestic transactions because imports
represent leakages from the incremental inter-sectoral flows
generated by the expansion of a given sector. The strength
of direct as well as indirect growth impulses originating
from a unit increase in the final demand for the product
of any sector is reduced in proportion to the direct and
indirect input requirements to support the expansion of
various sectors needed to meet the increased demand. For
the purpose of the present analysis, we have therefore
used the domestic techhical coefficients matrix to measure
the direct and indirect measures of increased expenditure

in a given sector on the domegtic output levels of various
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sectors. Accordingly, the modified version of the basic
identity that we have used for analysing inter-industry

linkages in Indian economy is the following:
X+ML = AX +F ces (3)

where X represents the vector of domestic output levels

with dimension 1 x n

M represents the import coefficients matrix of
the dimension n x n

A represents total technical coefficients matrix
of the dimension n x n

I repfesents the final demand vector with dimensions
1 x n, It includes private consumption, public
consumption, gross fixed investment, exXports and

change in stock.
Equation (3) can be re-written as:

L+ ML - AX

It
=

i

i.e, (I + M - A)X F

Pre-multiplying both sides of the above equation by (I+M-A)"
we get

X = (I+u-4)7""7 s (4)
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The elerents of each column of (I+M-F)~ ! indicate
the direct and indirect domestic output levels in different
sectors required to support a unit increase in the final

demand for the product. of the corresponding sector.

Sectoral Clagsification:

The broad sectoral classification of the 66 sectors
in the input-output table prepared by %he Planning Commission

for the year 1973-74, is as follows:

The extent of
Digaggregation as
Broad Sectoral Category indicated by the
number of sectors
considered

1) Agriculture and Allied

Activities - 5
2) Mining 4
3) Manufacturing 52
4) Electricity 1
5) Construction ' 1
6) Transport 2

7) Services including
Communication, Banking,
Insurance, Trade,
Professicnal Services ete. 1

TOTAL - 65

!I
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It is evident from the above classification that
the main emphasis in Preparing the input-output table for
Indian economy is essentially on depicting the inter-industry
transactions and commodity balances largely within the
menufacturing sector. Two types of factors seem +o
account for this phenomenon: (a) the non-availability of
the basic statistical source material required for:
preparing reliable input—output coefficients at disaggregated
levels for sectors other than agriculture and manufacturing;
and (b) the need to focus mainly on the overall commodity
balances within the framework of a consistency model for

formilating the five year rlan,

From the viewpoint of the present analysis, the
pattern of sectoral classification revealed by the 66 x 66
sector input-output table for the Indian economy indicates
major imbalances in the levelg of disaggregation attempted
within different sectors. Such imbalances would affect the
estimates of inter—industry linkageé for different sectors.
If the analysis of inter-industry linkages is to provide
megningful information for determmining the relative

allocation of resources among the different sectors, it is
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necessary that the overall sectoral classification is based
- On a more or legs similar degree of aggregation within

each broad category of sectors.

The framework of aggregative sectoral classification
based on the broad spheres of economic activity seems to
be more appropriate for analysing the inter-industry
linkages to formulate resource allocation policy, Moreover,
to make the comparison of the overall impact of additional
expenditure in each of the alternative sectors effective
and meaningful, it is necessary that the final expenditure
levels in those sectors are high enough to absorb substantial
expansion. Over a narrow time horizon, the possibilities of
increasing the final demand exXpenditures in various sectors
are limited essentially by the existing levels of final
demand eXpenditﬁres in the respective sectors., For instance,
if the total final expenditure on the output of the sector
Watches and Clocks, is only Rs. 11 crores in 197374,
it is difficult to envisage an additional exvenditure of
the order of Rs. 100 crores on this sector in the near
future. Thus, while analysing and comparing the extent of
inter-industry linkages of varioug sectors, the relative

impertance of each sector in the national economy
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as indicated by its contridbution to the aggregate final

demand needs to be considered.

For the purpose of the present study, we have
aggregated the detailed 66 x 66 sector input~output table
prepared by the Planning Commission for the year 1973-74
(of the total coeffidients as well as of the import
coefficients) into the corresponding 20 x 20 sector
tables by adopting the usual procédures of aggregatiOn.

The major part of the aggregatxon relates to the manufacturlng
sector which accounts for 52 of the 66 sectors dlstlngulshed
in the original table. In the aggregated table that we
have_prepared, nhe manufacturing sector is represented by

13 gectoral caﬁegories, the remaining seven sectors being
agriculture and allied activities, mining, electrlclty,
construection, rallways, other transport, and other services
including communication and business, insurance, trade and

professional services.

The aggregated 20 x 20 sector total coefficiénts
natrix as well as the corresponding import coefficients
matrix that we have derived from the detailed 1nput~output

tables prepared by the Planning Comm1551on for the year
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1975-74 are presented in Appendix Tables 1 and 2 respectively,

The relative importance of each of these 20 sectors in the
Indian economy, as indicated by the contribution of each
sector to the aggregate gross output and the aggregate
final demand, is brought out by the estimates presented in

Table 1,

It can be seen from Tablc 1 that in terms of the
contribution to &L0Ss output as well as final demand,
construction ranks third in the twenty sectors of the econony,
agriculture and other services being the only two secters
TYanking higher than construction, There'are at least
five sectors whose contribution to gross output as well
as final demand is foung to be less than one per cent,
viz., mining, wood ang wood products, paper and Printing,
leather and leather products and miscellaneous industries
including repair services. . In addition to these sectors,
rubber, plastic and petroleum products, non metallic minerals
and electricity are other secto&s which contribute less than
one per cent to the final demand; though their
contribution to gross output exceeds one per cent, It is
evident that the existing activity levels in these sectors
are not high enough to absorb s significant proportion of

the additional investment that Can be made in the economy,
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Table 1

Distribution 0€ Gross Output And Final Demand Among Dif ferent
Sectnru‘~ 1973—74

Scotor Gross Output Percent age Final Parcentage
(In Rupess Distribution  Demand Distributid
crores at of Gruss (In Rupees of Final
197172 Output crores at Demand
prices) 1971-72

prices)
A pd 3 4 5

1.Agriculture :nd <llied

ctivities 26783.04 39.21 19071457 41.56
, 2,Mining 548.06 .82 221.05 0.48
31.Food Products,Beverages /nd
Tobacce 4139, 41 6.17 3722.50 B.11
4.Textile Products 4153, 67 Ba20 3426486 7447
5.Wood and ‘ood Preducts 381,20 0.57 241.82 0,53
"6.Paper And Printing 415.31 0.62 245,92 0.54
7.leather ‘nd Leathsr Products 191.88 0.29 187.78 ~ 0.40
- B.Rubber,Plastic And Petroleum
Products 904.53 1435 330.84 0.72
9.Chemicals 1906422 2.84 . 541, 47 1.18
10.Non-Metallic Minerals 1005.71 1.50 165.74 0.36
11.Bagic Metals nd Metal Producks 2661.50 3,97 B24,02 1.80
12,Nan-Electrical Machinery B95.14 1.34 796.65 1.74
13.Electrical Machinery 568.11 1.44 647.40 1.41
14.Transport Equipment #And Parts 1087.73 1.62 700,64 t.53
15.Misc. Industries Including
Repair Serwvices 482.96 0.72 455.80 0.99
16.Electricity 1025.30 1453 201.08 . 43
17.Const ruction 4856470 7.24 4185.65 5.12
18.Railuays 1203, 0N 1,79 : 753,96 1,64
49,0ther Transport 1476.,90 2.20 016.93 7.00
20,0ther Serviees 12454.30 18.58 8256.88 17.99

“ Total 67040, 67 100. 00 45894, 91 100.00
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INTER~INDUSTRY LINKAGES OF CORSTRUCT ION

VIS-4-VIS OTHER SECTRS

Megsures of Dircet Linkages:

Batimates of the coefficients of backward and forward
linkages for various sectors computed from the 20 x 20 gector
domestic transactions matrix*5 are presented in Table 2.

T+ is evident from the figures given in Table 2 that there

. are wide variations in the relative strength of forward

and backward linkages among different sectors. For instance,
the coefficient of backward linkage varies from 0.8520 in
thé case of leather and leather products to 0.0464 in the
case of other services. The coefficient of backward
linkages of construction sector isg found to be 0.5094 which
can be considered fairly high. There are only five sectors
which are found to have a significantly higher value of

the coefficient of backward linkage as compared to the
construction sector, viz., food products including be#erages
and tobacco, leather and leather pfoducts, electrical

machinery, transport equipment, and miscellaneous

*
5as slready noted in the third section above, the domestic
transactions matrix is derived by subtracting the elements of
import transactions matrix from the corresponding elements
of total transactions matrix.
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Tahle 2

Measures Of Direct Inter=Indystr nkages 0f [ifferent
Ssotors 1n Indian Econemy, 1573<74

Ceefficient

20,0ther Sarvices

Sactar Cogfficient

of Direct 0Of Dirsct

Backward Forward

Linkages Linkages

(U1) (w,) .
1 2 3 —_—

1.4griculture ind Allied Activities 0.2338 0.2744
2.Mining 0.1244 0.5967
3.Food Products, Beverages and Tasbacco 0.764% 0.1007
ATextile Products 0.5128 0.1750
5.'Wood And Wood Products 0.3533 0.3656
6. Paper And Printing 0.5193 0. 4079
7.Leather ind Leather Prodycts 0. 8520 0.n214
B.Rubber,%lastic ind Pestroleum Products 0.5230 0.6342
3.Chemicals 0, 4548 0.7159
10:Non-Metallic Minerals 0.3601 0.8352
11 .Basic Metals And Metal Products 0.5‘95 0. 6904
12.Non-Elect rical Machinery 0.5134 0.1100
13.Electrical Machinery 0.5876 0.3313
14.Transport Equipment And Parts m.5972 8.3559
15.Migc, Industries including Repair Services 0.7241 0.N562
I6iEleckricity 0.4861 0.8039
11:rEnstruntion 0.5094 0. 1382
18. Rallways 0.3077 0.3733
19,0ther Transport A,0809 0.3792
D.0464 - 0.3370
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industries 1nclud1ng repalr servmces._ Of these five sectors,
leather and leather products and mlscellaneous industries
are the sectors whose contribution to total gross output as
well as final demand is less than'ongﬁpe#_gent. Thus,
considering the relative importance of different sectors

in the national economy,.there are very few sectors which
fank higher than constfuction in terms.of the strength of :
direct backward linkages with ether sectors, The relatbive
position of construction sector, however, does not appear

to be véry high in_térms of the strength pf direct forward
1inkagés.- The rank‘of construction basea on the coefficient
of direct forward llnkages is found to be 16 out of a total

' of 20 sectors:

| The above findings indicate that construction has
fairly strong backward linkeges and mild forward linkages
with other sectors. Strong backward linkage implies that
growth of construction sector would pr&vide significant
‘stimulug for several other sectors to grow, whereas mild
degree of direct forward linkage indicétes that a

. gubgtantial proportion of the comstruction égctor‘s out put
is used for meeting the final demand Tather than the

inter-industry demand.
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leasures of Direct and Indirect Tinkages:

The measures of direct linkages suffer from the basic
limitation of considering only the immediate impact or whatb
may be called the first round effects. In view of the
overall inter-dependence of different sectors, however, it
is necessary to consider the totél impact which would
consigt not only of the first round effects but also of
the subsequent effects or the indirect effects. The
strength of the backward linkages bése& on the direct as
well as indirect effects of the expansion of a given sector
is measured by coefficient of total linkage, whereas the
gtrength of the forward linkage based on the direct and
indirect effects of the expansion of different sectors on
a given sector is measured by the coefficient of total
'linkage receipt. Table 3 shows these coefficients for

different sectors.

It is interesting to observe from the cstimates of
total linkage coefficients for different sectors given in
Pable 3 that the pattern of ranking of different sectors
found on the basis of direct backward 1inkagé coefficient
does not undergo any significant changé when we meagsure the

total effect including the direct as well as indirect
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Table 3

Iinter—Induystry lLinkages Including Direct *nd Indirect Effects,

M. 0t her Services

197374
Sector Direct and Coefficient  Increase In Coafficient
Indirsect of Total Sectoral of Linkage
Increase In Linkage Output Receipt
Aggregate (Y.;j) Induced By (Zi)
Dutput Per ’ Unit Increass
Unit Increass in Final
in final Nemand OF
Demand All Sactors
1 2 3 4 5
1. 4griculture And Allled
Activitiss 1431 .78 3.27 1.95
2.Mining 1.71 .72 .48 0.88
3.Food Products, Bevsragas
Qnd TUbaCCO 2; n3 1n?1 1-19 0.71
4.Textile Products 1.76 1.05 1.50 3.30
S5.%o0d And ‘ood Products 1287 n.88 1.17 MNa 65
6. Paper nd Printing 1.76 1.105 f.20 0.71
7.teather ind Leather Products 2.28 1.35 .02 Na 61
B.Rubbar,Plastic “nd Petreoleum _
Product g 1«77 4.75 1.82 .08
Q.Ehamicals 1.7q 1.”2 2-25 1-34
10.Non~Metalllic Minerals 157 Te31 1+43 1.85
t1.Basic Metals ind Metal Produdsi.79 1.07 2.58 1.54
12.80on~Llectrical Machinery 130 1.08 1.13 1. 67
13.Electrical Machinery 1. 55 1.16 1.24 N.74
14.Transpart Lguipment And Parts 2,05 122 1.4t 0.84
15.Mlsc. Industries Including
Repair 3ervices 2.18 128 1.74 M. 62
16.Electricity 1. 67 0,99 1.88 1.12
. 17‘C0nstruction 1074 1.!.]4 1.33 U-B?
18, Railways 1.41 .84 1044 N.B4
40.0ther Transport 1-.14 .68 .62 .96
1.N7 1. 64 362 2,16
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effects, Thus, construction continues to occupy a
relatively higher rank with not many seectors showing a
significantly higher value of the coefficient of total
linkage as compared to construction., In fact, considering
the relative importance of different sectors measured in
terms of their contribution to gross aggregate output and
final demané, only three sectors, viz., food Products including
beverages and tobaseo, electrical nachinery and transport
equipment have g 31gn4£lcantly higher coefficient of

total linkage as compared to the construction gector. It
may be noted that based Gn the coefficient of direct
backward linkagé, the same thréé sectors are found te

rank higher than oonstruction,

In the ease of forward linkages, the patter of
Tanking shows some changes between the measure based on
direct effects and the measure based on total effects
1ncluding direct ag well as indirect effects. Based on the
coefficient of total linkage receipt, we find that there
are nine sectors which rank higher than construction, These
sectors are agriculture, mining, textile products, rubber
and petroleum products, chemicals, basic metals and metal
products, electriclty, other transpoxt, and other services.
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As against this, the measure of direct forward linkages
indicate that there are as many as 15 sectors having a
significantly higher coefficient as compared to construction.
Thus, the relative position of construction sector improves
considerably when we include the indirect effects also

while measuring the strength of the forward linkages. This
implies that, although a large proportion of the construction
sector's output is used for meeting the final demand,

the total requirement of construction sector's output for
supporting an overall expansion of the economy in terms of
its inter—industry use is also significant. Thus, both
backward as well as forward inter-industry linkages of
construction sector are fairly strong and significant in
relation to those associated with other sectors of Indian
economy, cspecially when we consgider the direcct as well as

indirect effects.
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v

HOUSING EXPENDITURE AND SECTORAL GROWTH

The relationship between housing expenditure and
sectoral growth has two aspects, The first aspect relates
to the impact of an increase in houging expenditure on the
output levels in different sectors. The second aspect
relates to the effect of overall economic growth on the
output level of the construction sector. In what follows;,
we héVe carried out this kind of impact analysis for every

sector, to facilitate the inter-sectoral comparison.

Impact of Sectoral Expenditure on Qutput Growth:

The estimates of inter-industry linkages of
construction sector with other sectors in the economy
constitute the basis for analysing the relationship between
changes in housing expenditure and the corresponding
changes in the output levels of different sectors. For
instance, the estimates of direct and indirect backward
linkages of expenditure in the construction industry
help us to guantify the effect of given increase in the
housing expenditure in terms of the additional demand
‘that it would generate for the output of different sectors.

Table 4 shows the direct and indirect increase in the
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Table 4

Total Increase In Sectoral Output [evels Induced By

Ten Percent Increase In ine Final Expenditurs In The

Lonstruction Sector

Sector Direct And Additional
Incirect Dutput as
Increass In Percent of
Gross Dutput Total Output
(Rupees
Millien at
1871~72 prices)
1 2 3
1.Agriculture and Allisd Activities 455.3 0.17
2.Mining 5B8.5 1.07
3.Food Products,Beverages And Tobacco 4,6 0.01
4,Textile Products 23.8 0.06
S5.Weod And Woed Products B5.3 2.24
6. Paper snd Printing 16.5 D. 40
7.Leather ind Leather Producta 0.0 0.00
8. Rubber,Plastic And Pstroleum Productts 40.8 0.45
9.Chemicals 107. 4 0.56
10.Non-Metalljc Minerals 598.9 5.96
41.Basic Metals And Metal Products 57841 2,17
12.Non-Electrical Machinary 2.0 B.02
13.Electrical Machinsry 159.8 1.65
14.Transport Equipment And parts 11.1 0.10
15.Misc. Indust ries Including Repalirr Services 1.5 0,03
$6.Electricity 90.6 0.88
17.Const ruct ion 4345.1 8.95
18.Rallways 80.5 G.42
19.0ther Transport 122.0 0.83
20,0ther Services 684.8 0.55
~ “.Total 7436.6 111




gross output levels of various sectors that is induced by
a tcn per cent inerease ia Lhe Sinal cipenditure in the

*
construction sector valued at 1971-72 prices.6

It is evident from the estimates presented in
Table 4 that a ten per cent increase in the final exXpenditure
in the construction sector induces an increase in the
output of almost every sector in the economy. The sector
in which the absolute increase in output levels that is
induced by increased expenditure in construction cén be
considered as significantly high are agriculture and allied
activities, chemicals, non-metallic minerals, basic metals
and metal products, electrical machinefy, other transport,

and other services, besides the construction sector itself,

To examine the impact of increased expenditure on
housing in relativ: terms, we can exprcss the growth in
sectoral output induped by increased expenditure as percentage
of the existing output levei., Based on this indicator,
we find that a ten per cent increase in the final expenditure
in construction sector leads to more than one per cent
increase in the gross output levels of five sectors, viz,,

mining, wood and wood products, non-metallic minerals,

*
6According to the information arailable from Natio
Accounts Statistics 1970-71 - 197576 (€S0, January 1378),
gross capltal formation in construction for the year 1973-74
is Rs.3,987 crores at current prices. The implicit p rice
index of GCF in construction for 1973-T74 with 1971~-72 egual.
to 100 works out at 107.12. Hence GCF in construction ox
the year 1973-74 at 1971-72 prices is estimated at Rs. 4,271
crores. The ten per cent increase in the final expenditure
in the construction sector would, therefore, be given by

Rs. 427.1 crores.
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basic metals and metal proaucts, and electrical machinery.
gimilarly, it leads to more than one-half per cent

increase in the gross output levels of another four sectors
viz., chemicals, electricity, other transport, and other
services. Thus, increased investment in housing would
generate growth stimuli for several other sectors in the
economy. According to our estimates, the total impact of

a ten per cent increase in the final expenditure in the
construction sector on the aggregate gross output level

for the economy as a whole is an increase of the order

of Rs. 747 crores (at 1971-72 prices) which is about

1.1 per cent of the existing output level in Indian econonmy

for the year 1973-T7T4.

Impact of Overall Growth on Secioral Cutput:

The coefficient of tobtal linkage Teceipt indicates
the impact of one unit increase in the final demand of all
sectors on the output of a given gector. However, the
absolute increase of one unit in the final demand represenfs
varying dégrees of percentage changes because the absolute
level of final demand in different sectors vqries
considerably. A more appropriate indicatoxr of fhe strength
of the forward linkages would, therefore, be the one that

meagures the impact of given percentage changes in the
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£inal demand of each of the sectors on the ocutput of
different sectors. The impact of overall growth on the
sectoral output depends not only upon the extent of growth
but also upon the structure of growth. In this context,
the most plausible assumption that can be made regarding
the structure/ growth is the one that reflects the [of
observed pattern of growth in the recent past. For the
purpose of the present analysis, we have therefore
considered the impact on the sectoral output of the same
pattern of growth in the final demand of all sectors as
obgserved during the period 1970~71 to 1975*76?7 Table 5
shows the_impact of the observed pattern of growth in

the final demand of different sectors on the outpubt levels

in each of %the twenty major sectors.

It is evident from the estimatesgs presented in

Table 5 that the average pattern of growth of final demand
obgerved in rescent years would induce varying degree of
cutput growth in different sectors. In absolute terms
there are five sectors, viz., agriculture, textile products,
bagic metals and metal products, construction and

other services, whose output shows an incregsé of more

than Rs. 100 crores at 1971~72 prices. Thus, in terms of

*
7The average annual rates of growth of final demand in
different sectors that we have used in this analysis have
been computed from the data available in the National
dccounts Statistics, 1370-~71 - 1975-76, CS0, Government of
Tndia; January 1978




Table &5

Total Increagse In Sectoral Output Induced 8y The

Observed Pattern OF Growth Of Final Demand In All

Seckers
Sector Ubssrved Direct And Annual Growth
Annual Indirect Rate af
Crowth Rate Increasa in Sectoral
of Final Sectoral Qutput
Deman Out put {In Pgrcent)
{In Percent) (Rs,Million
at 1971-72
Prices)
1 2 3 4
1. Agriculture And Allied Activities 3.058 7640 2,91
Z+ Mining 5.36 224 4,09
3. Food Products, Beverages And Tobacco 0.85 383 U.52
4. Taxtile Products 4.64 1875 4.51
5. UWood and Wood Products 3.06 105 2.76
B Paper 4nd Primting Te13 70 1.67
7. Leathsr And Leather Products - - 0.01
8. Rubber, Plastics & Petroleum Products Z.87 280 3.40
9. Chemicals 4,78 " 665 3.49
10. Non-Metallic Minerals 2.28 230 2.28 -
71« Basic Metala And Metal Products 5.01 14003 3«79
12. Non-Electrical Machinery 3.58 357 3.98
13. Elsctrical Machinery 3,58 347 3.58
14, Transport Equipment And Parts 3.98 420 Z.B6
19. Miscellaneous Industries
Including Repair Services - 7 D.14
16. Electricity Se.T4 360 3.52
17. Construction 2.00 1023 Zat1
18- ﬁailways 4.07 4-43 3-68
19+ Dther Transport 6.24 720 4.87
20. Other Serviess 2.28 3018 2.42
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the absolute increase in ti.. sectoral output required to
support and sustain the average pattern of growth of final

demand in all sectors of the economy, construction ranks

fourth among the twenty sectors.

To examine the impact of overall growth in the economy
oﬂ the sectoral output levels in relative terms, it is
necegsgary to compare the observed annual growth rate of
final d emand with the corresponding amnumal growth rate of
sectoral output that is required to maintain the overall
growth rate., From the figures given in Table 5, we can
observe that there are six sectors whose output shows
annual rate of growth which exceeds significantly the
corresponding annual growth rate of final demand in each of
these sectors. These sectors are food products including
beverages and tobacco, paper and printing, rubber, plastics
and petroleum products, miscellaneoﬁs indugtries,

congbruction and other services. Of these six sectolXs,

paper end printing and miscellaneous industries contribute
less than one percent to the aggregate final demand as
well as output of all sectors taken together. Thus,

among the sctors which make a significant contribution
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to the national economy in terms of their output levels
and final demand, construction is one of the four sectors
whose output is required to increase at a rate faster
than the rate of growth of the sectoral final demand

in order to maintain the overall pattern of growth. This
implies that, given the pattern of national economic
growth, the elasticity of construction sector's output
with respect to its own rate of growbth of final demand

is greater than unity. Moreover, the construction sector
ranks fairly high in relation to cther sectors in terms

of this kindiiof growth elasticity measure. Thus, it

can be argued that the forward linkages of the construction
sectoxr are glso fairly strong and significant in relation
to other sectors, if we measure the strength of the
forward linkages in terms of the effect of a given pattern
of relative increage in the final demand instead of an

absolute increase.
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VI
SUMMARY AND CONCLUSIONS

Pinally, we may surmarise the major findings of our
study, The main conclusions that can be drawn from the

above analysis are as follows:

1. For analysing the inter-industry linkages with a
view to formulating overall resource allocation
policy, the framework of aggregative sectoral
classification based on the broad gphereg of
economic activity involving a more or less similar.
 degree of aggregation is more appropriate than a
framework based on a very high level of disaggregation

in only a few sectors such as manufacturing.

2. - In a twenty sector clagsification of the Indian
| economy, construction ranks third in terms of the
sectoral contribution to the level of gross output
as well as final demand in the economy as a whole,
agriculture and other services being the only two

gsectors ranking higher than cohstruction;
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The construction sector hag fairly strong direct
backward linkagés. Cut of the twenty sectors of
the economy, there are only three sectors having

a share of more than one per cent in national gross
output ag well as final demand. which are found to
have a significantly higher valuie of the coefficlent
of backward linkage as compared to the congtruction
sector. Thege sectors are food products including
beverages and tobacco, electrical machinery and
transport equipment. The relative ranking of
congtruction vis-awvis other sectors remains more or
lesg unchanged 1if we consider the direct as well as
indirect effects while measuring the strength of
backward linkages.

The rank of construction sector vis-a-~vis other
sectors based on the coefficient of forward linkage
ig sixteenth according to the measure based on
direct effect and tenth according to the measure
based on total effects including the indirect measures.
This indicates that the total requiremént of

congfruction sector's output for supperting an
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overall expansicn of the economy is significantly

high especially in terms of its iubter—indusiry use.

There is a significant relationship between the
housing expenditure and the sectoral growth., 4An
increasge in the final expenditure in the construction
gector inducess an inersase in the output of almost
every sector in the economy. An inter-industry
analysis of houging exXpenditure suggests that the
sectors waich receive a higher degree ¢f growth
gtimulus on account of increaged investment in
houging are mining, wood and wood products,
non-metallic nminerals, basic metals and metal products,
electrical machinery, chemicals, electricity, other

transport and other services.

The cbserved pattern of relati#e increase in the
final demand of all sectors in the economy requires
an incrsase of more than Rs. 100 crores (at

1971~72 prices) in the output levels of five
sectors including construction, the eother four
sectors being agriculture, textile products,

basic metals and metal products, and other

gervices. Similarly, given the past pattern of
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national economic growth, in terms of the elasticity
of sectoral output growth with respect to the
corresponding growth rate of sectoral final demand,
construction sector ranks very high among the

twenty major sectors of the economy, its elasticity

being greater than unity,

The above analysis shows that housing expenditurés
have strong inter-industry linkages in Indian econony.
Hence, an increase in housing investment would generate
signifiCant growth impulses in the economy which would be
transmitted to several sectors. TFrom a comparative viewpoint,
the direct as well as indirect impact of additional housing
expenditure is found to be more powerful than that of
additional findLexpenditure in many sectors of the econony,
This clearly suggests that nousing should receive a high
priority in the allocation of scarce national resources
because, through its backward =nd forward linkages with
the rest of the economy, it would be instrumental in
stimulating and accelerating the pace of economic growth.
Thus, we can conclude that in formulating a n@tional
resource allocation policy based on the objective of
maximising the growth impulses of investment expenditure
and thereby inducing a higher rate of growth, a high

priority should be accorded t0 investment in housing.
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