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(1) Introduction

The input-output (/-O) approach is widely used in estimating the
inter sectoral linkages in an economy. This helps in identifying the key
sectors of the economy. Most of the studies (See Karunaratne (1976),
Bulmer (1978), Beyers (1976), Augustonovics (1972), Boucher (1976),
Diamond (1974), Hewings (1974), Laumas (197>-76, May’76) and
Yotopoulos & Nugent (1973)) conducted abroad and in India, Kashyap
(1979), Hazari (1970), Mehta (1980), Alagh et al. (1980) used standard
open Leontief /-0 model for this purpose. But the open system is
capable of evaluating only the direct and indirect effects on output,
income and employment requirements, when final demand for
sectoral output changes. In this paper, we are extending this approach
to study the economy of Uttar Pradesh. We will use semi-closed input-
output model for this purpose along with the open input-output model.
The semi-closed I-O model is an improvement of the open model since
this is capable of capturing the overall effect i.e., the aggregate of direct,
indirect and induced effects on production, income and employment
requirements for given chimgcs in final demand of sectoral outputs. This
will helps in estimating quantitatively the different types of multipliers
for the various sectors of the state economy.

(I) Methodology

We can define the I-O model from the transactions as shown in
Table 1. There are # producing sectors, sector : #--1 is the household
sector; of is exogenous final demand (other than household consumption) :
Q is the payment to exogenous factors (other than value-added i.e., direct

* 1. I. T. Kanpur-208016. This paper is a part of the first author’s
Ph. D. research undertaken at the Indian Institute of Technology,
Kanpur.
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payment to labour), Assuming that each production sector has fixed
coefficient technology and is subject to constant returns to scale, one
can then define 4 (the matrix of input coefficients), v (the vector of value
household consumption
coefficient) and / (the vector of direst labour coefficients). Expressing

added coefficients), ¢ (the vector of direct

the I-O model as ;

Table 1

INTER-INDUSTRY T'RANSAGTIONS
Sector Sector
From/To 1 2 R n n+1 OF Total
i X X Xin C, OF, X,
2 Xn Xp Xon Cy OF, x?

3

n Xm Xng Xon l Cn
n+1 Vy Ve Vn Cn+y OF, X5
Q Ql QS . ST er Qﬂ+1 OF”P‘"I X!’H‘l
Total X Xy 28 TAH X, C OF

In matrix form we can write the open Leontief 7-O model (for

exogenous household sector) as :

X=[l—A]*F

Where as X, F are output and Final demand vectors

OF,+C,

(1)
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A= [x;3/ %11 =1, mol=1, 2. 0
y= i X FalXe i ValX,]

= [¥saVesnee sai¥il (2)
1=[L,/X;, Lo Xgeus oo Ln/Xy] =1 13...05) (3)

The direct and indirect changes in income due to a unit change in
sectoral final demand would be given by
Y=v[[—A]* A

Whereas the element of [[—A] provides the direct and indirect effects
on output from the unit change in sectoral final demand. Similarly,
the direct and indirect change in employment potential due to a unit
change in a sectoral final demand would be given by

L=I[[—A]" (5)
Let Type 1 multiplier= (Direct effect+Indirect effects)/direct effect
We then express
Type 1 Income multiplier (M7y)=v (I—4) "' s e

where

and ;
Type 1 Employment multiplier

Mi = I—A)1 (7
where
1" 1 PO 0 ]l
o : ’I
g L 1/1,)

In a semi-closed /-0 model household sector is treated as endogenous
i, e., it 18 taken within the technology matrix which can be expressed
ax'
4 ¢ 1
A= | | i (&)
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Now define
H=[I—4*"

if elements of H are h;;, then vector (Bn41,j ) tepresents the overall
income i.e., direct, indirect and induced income effects (See Yan (1969)

for detail).

Let, Type 2 multiplier = (Direct effect-Indirect effect-+Induced
effect)/Direct eflect)

So, the Type 2 Income multiplier would now be

I
MY o= hn-ﬂ_,j R R ey hn+1,n ] V¥ ete (9)
Similarly, the Type 2 Employment multiplier would be
r‘hu'-- . hm-]l
[ -
Mfz ! { ; 5 i we H10)
Lhru e, hsz

(III) Theoretical Aspects of the Direct, Indirect and Induced Effects

Initially, the income and employment potentials generated in
producing one unit of final demand of a particular sector could be
express in terms of sectoral value added and labour coefficients, res-
pectively. But, the repurcussions of the expansion of any sector’s
economic activity due to a change in final demand of it’s output is not
confined to the direct effect alone. Due to intersectoral linkages, some
indirect effect would also be felt by the sectors which are supplying inputs
directly or indirectly to that particular sector. The chain process will
go on in backward direction till it peters out. The degree of direct
and indirect effect depends upon the nature of the sector and the extent

to which it is integrated with other sectors.

When output changes due to a change in final demand, value added
by each sector also changes. This leads to a change in sectoral pro-
duction and personal income in the second round. Since consumption
is closely related to personal income, so the changes in personal
income will induce changes in consumption, This process generates
another round of repurcussions on output, personal income and
consumption. To evaluate the equilibrium output, income and
employment levels, the semi closed 7-O model is used, in which house-
hold consumption is not exogenous but simultaneously determined with
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the other supply variables. This gives us not only the output required
to meet a given final demand but also the outputs required to meet the
change in final demand which is induced by the changes in production
and income. Thus, the semiclosed system evaluates the overall effect,
i.e., direct, indirect and induced effects on production, income and
employment requirements, where as open {-O system estimates only a
part of overall effect, i.e., direct and indirect effects only,

(IV) Data Sources

The input-output table of the state economy has been used in this
study. There are sixty four various economic sectors in the table, which
has been prepared at 1970-71 prices, by the State Planning Institute
(1978), Lucknow. The labour coefficients used in this study are based
on the estimates of Srivastava et. al (1978). A list of sixty four sectors
with their code numbers is given in Appendix.

(V) The Empirical Results

Sectoral income effects and multipliers are shown in Table 2. The
numbers in bracket are the sectoral ranks. The highest multiplier value
among the sixty four sectors receives rank 1 and so on. As mentioned
earlier, direct income effect reflects the contribution to income (value-
added) per unit of output. There exists a considerable degree of
variations in the range of direct income changes (see column 1, of the
table 2). By-products of Agriculture (28)!, other Agricultural Products
(35, Fruit-Vegetable & Spices (36), Fisheries (38) and Forestry (39),
sectors are showing higher direct income changes, on the other hand
there are sestors like Grain-mili Products (16), Vanaspati (21), Drugs &
Pharmaceuticals (53), Soaps & Glycerine (54) and Petroleum Products
(63) showing lower magnitudes of direct income changes. Sectors which
arc showing larger direct income effect (higher value added coefficients)
are usually primary sectors, which have relatively higher demand for
labour and low use of intermediate inputs, In thirty seven sectors out of
sixty four, direct income effect is larger than the indirect income effect. It
is interesting to note that induced effccts are generally larger in magnitude
than corresponding direct and indirect income effects (see column 6
Tatle 2). The size of the original direct effect or the proportion of sectoral
cost devoted to wages. The significantly large induced income effect due

! Figures in brackets are the sector's code number assigned in
Table 1 in Appendix.
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to given change in final demand itself enhances the importance of overall
income effect derived from the semi-closed I-O model. In terms of
overall income effect due to a unit change in final demand (column 5,
Table 2), By-products of Agriculture (28), Tobacco {34), Fruit-Vegeta-
ble & Spices (36), Animal Husbandry (37) and Forestry (39) sectors
occupy the higher ranks. On the other hand, Electrical Equipments
(2), Paints & Varnishes (50), Drugs and Pharmaceuticals (53), Power
(56) and Petroleum Products (63) show very low overall income efitcts.

The Type 1 and Type 2 income multiplires for the sectors with their
ranks are shown respectively in the column 4 & column 8 of Table 2.
Top five ranked sectors showing higher Type ! & Type 2 multipliers
are : Vanaspati (21), Grain-mill products (16), Soaps & Glycerine (54),
Drugs & Pharmaceuticals (53) and Oils (22) in the state economy. As
mentioned earlier, Type 1 multiplier for a sector is associated with direct
and indirect generation of income when there is one Rupee change in
households payments as a result of a change in final demand for the out-
put of the sector, whereas Type 2 multiplier includes induced effect along
with direct and indirect effects. The larger direct income change of any
sector shows higher share of wages in inputs, i.e. labour intensiveness of
that sector, whereas smaller direct income change of a sector shows
larger amount of intermediate inputs i.e., capital intensiveness of the
seotor. For example, Agricultural by-product sector (28) is quite labour
intensive, while Grain-mill Products Sector (16) is quite capital intensive
(see entries in column 1 Table 2) relatively, It is clear from
Table 2 that capital intensive sectors are having higher Type 1
multipliers than labour intensive sectors. The reason for this is faiily
clear. A sector which uses a great deal of labour but not many other
intermediate inputs from the economy will probably have fewer
interactions with other sectors than the one which utilizes a considerable
amount of intermediate inputs, Hence, when a sector which uses a great
deal of intermediate inputs expands it’s output the ‘chain reaction’ of
which will spread through out the many other sectors of the economy.
Thus, high Type 1 multipliers are associated with sectors which show
high indirect income effects relative to direct effects and high Type 2
multiplier with the sectors having high indirect and induced effects
relative to direct effects,

This is also found in the case of the economy of Uttar-Pradesh
that there is a tendency for a negative relationship between the size of
the overall income effect and the magnitudes of Type 1 & Type 2
multiplier. For example, By Products of Agriculture (28), Forestry (39),
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Animal husbandry (37), Tobacco (34) and Fruit-Vegetable & Spices
(36) are the sestors which show higher ranks corresponding to the size
of the over all income effect, but these sectors are showing very low
Type 1 & Type 2 multipliers, Similarly the sectors which are showing
higher ranks due to high Typs 1 & Type 2 multipliers are having very
low magnitudes of overall income effects (compare column 5 with
column 4 & 8 of Table 2). This is so because sectors which are having
larger magnitudes of overall income eflects as a result of larger direct
income eflect, with a relatively small indirect effect, hence exhibiting
fairly small multiplier. Considering the overall income effect the top
five sectors in the state economy are ; By-Products of Agriculture ( 8),
Forestry (39), Animal Husbandry (37), Fruit-Vegetable & Spices (36)
and Tobacco (34). On the other hand, the sectors Vanaspati (21),
Grain-mill products (16), Soaps & Glycerine (54). Drugs and Pharma-
ceuticals (53) and Oils (22) are exhibiting highest income multiplier
in the state economy,

Table 3 show the direct, indirect and induced employment effects
and corresponding Type 1 & Type 2 multipliers for the various sectors
of the state economy. We have defined Labour coefficients as the
number of workers per Rs, one lakh of output for each sector
(column 1, Table 3) which are recorded as the direct employment
change. A significant variation exists in the magnitudes of the direct
employment coefficients. By products of Agriculture (28), Cotton and
Cotton seeds (31), Cereals (26), Forestry {39) and Sugar cane (30) are
among few sectors which are showing higher direct employment changes.
These sectors are usually primary sectors, which have relatively higher
demand for labour. On the other hand, there are the sectors Vanaspali
(21), Water supply (58), Tea & Coflee processing (17), Non ferrous
metals (07), Nitrogeneous fertilizers (44) and misc. Chemicals (5 )
showing lower magnitudes of direct employment effects. Obviously,
these sectors are highly capital intensive, hence least employment
generating. There are thirty sectors out of sixty four in the state
economy which are showing larger direct than indirect employment
effect. As in the case of income effeats, it is also seen here that induced
employment effects are significantly high, This suggests that for design-
ing employment policies the induced employment effects should be
considered along with the direct and indirect employment effects,

The first five ranked sectors which are having higher overall
employment effects are : other Agricultural products (35), By-products
of agriculture (28), Cotton & Cotton seeds (31), Cereals (26), Forestry
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(39) (See column 5, Table 3). These sectors must give priority in the
state economy in order to have highest overall employment effect. On
the other hand, Power (56), Nitrogeneous fertilizer (44), Synthetic
rubber (51), Non-ferrous metals (07). Iron & Steel (06) and electrical
equipments (02) are the sectors which are having least overall employ-
ment effets.

As we have seen eartier, the Type 1 & Type 2 employment multipliers
represent respectively the ratio of direct and indirect, and overall changes
in employment changes to direct employment changes for a sector.
These are shown with ranking orders in Table 3 column 4 & 8
respectively for the sixty four sectors of the state economy. This reveals
that Grain Mill products, Tea & Coffee processing, Vanaspati, oils and
Sugar are among the few sectors which are showing higher Type 1 &
Type 2 employment multipliers in the state economy,

Conclusions

Income and employment multipliers have been computed for sixty
four economic sectors of Uttar-Pradesh within the inter-industry frame-
work. The open and semiclosed Leontief’s input-output models have
been used for this purpose. Apart from direct and indirect effects on
income & employment as a result of a change in final demand for
sectoral output we also take into account the sectoral induced effect of a
change in household income. Our results have shown that the induced
effect is quite significant & hence, important in the state economy. Such
effect, should not be ignored while selecting the key sectors for
development.

The sectors exhibiting high income and employment multipliers
include Dairy products, Grain-mill products, Tea & Coffee processing,
Vanaspati, Oils and Soaps & Glycerine, The sectors which are showing
lower rankings for both multipliers include Potassic-fertilizer, Coals and
and Coke and Petroleum products. Such type of classification based on

sectoral rankings may be useful in developinent planning of the state
economy,
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Sector
No.

P NO L E W N

Name of the Sector

. — e e e e

Construction

Electrical equipment
Transport equipments
Non-electrical equipments
Metal products

Iron and steel
Nonferrous metals
Cement

Mining

Leather and leather products

Glass and glass products
Wooden products
Nonmetallic products
Dairy products

Canning and preservation
Grain mill products

Tea and coffee processing
Misc, food preservation
Sugar

Gur and Khandsari
Vanaspati

Oils

Beverages industries
Cigar and Cigaraites

Other tobacco manufac-
turers

Cereals

Pulses

By products of agriculture
Oils seeds

Sugar cane

Cotton and cotton seeds
Potato

Sector
No.

Name of the Sector

33.
34,
3s.
36.
37.
38.
39.
40,
41.
42,
43,
44,
45,
46,
47.
48.
49.
50,
1.
52.
33.
54,
59,
56.

i
58,

39,
60.
61.
62.
63.
64.

Fibers

Tobacco

Other agri. products
Fruit vegetable and spices
Animal husbandry
Fisheries

Foresty

Cotton textiles

Woollen textiles

Silk industry

Other textiles
Nitrogeneous fertilizer
Phosphatic fertilizer
Potassic fertilizer

Rubber products

Paper and papar products
Printing and publishing
Paints and vanishes
Synthetic rubber
Insecticides and pesticides
Drugs and pharmaceuticals
Soaps and glycerine

Misc, chemicals

Power

Coal and coke
Water supply

Railway transport

Motor and other transport

Trades and commerce

Services

Petroleum products

Wrapping, packing, filling
and plastic materials
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