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Industry Specific Multipliers to Identify Key
Industries of Indian Economy: An Application
Ofinput Output Analysis

Priyanka Tariyal

Abstract- Using the interindustry input output tables of Indian
economy obtained from World Input Output Database (Timmer
et al., 2015) for the period 1995-2009, the study attempts to
estimate the industry specific multipliers of Indian economy
and further identifies the key industries with greatest output
andemployment potential. The output and employment
multipliers are analyzed after constituting a closed and open
Leontief demand driven input output model. The open Leontief
model gives type | multipliers of output and employment while
closed Leontief model gives type Il multipliers. These models
are open and closed with respect to household sector. Thus,
the study enables the comparative analysis of multiplier effects
in terms of employment and output generation for each
industry within the Indian economy. The results reveal that
Agriculture, hunting, forestry and fishing output and
employment , Food beverages and tobacco, Textiles and
textile products, Retail trade, except of motor vehicles and
motorcycles; repair of household goods, Private households
with employed persons are important industries of Indian
economy.

Keywords: key industries, input output —analysis,
interindustry tables, leontief model, output multiplier,
employment multiplier, type i multiplier, type i multiplier,
world input output database (wiod), indian economy.

l. [NTRODUCTION

n the midst of gloom in the global economy with

consequential impact on India, highly output and job

oriented industries can give positive results in terms
of increasing economic growth as they could be
considered as the ones creating demand and
employment for other segments of the economy and
thus acting as leaders of economic growth
(ASSOCHAM, 2016). The Indian economy is
continuously evolving towards higher value added
activities and employment generation has become a key
area of concern. Thus, it is crucial to examine the
employment and output linkages between the sectors.
Using the input output tables, this paper generates a
detailed breakdown of how a change in final demand in
an industry creates output and employment within that
industry and further effects production and employment
in overall economy. The importance of a sector with
respect to economic growth and development can be
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measured by determining the output and employment
effects of that sector on the whole economy. But, the
growth in gross domestic product does not always have
the expected positive impact on employment (Ernst and
Sarabia, 2008). Also, if the highly linkage sectors in
terms of output are dependent on capital intensive
intermediate products then, the policy thrust on boosting
such sectors will not accomplish employment
generating goals (Bhattacharya and Rajeev, 2014). Thus
it is crucial to understand which sectors would have
increased employment. Thus, the present study
investigates the industry specific multipliers by using a
symmetric input output tables of Indian economy with
greatest output and employment potential. Using an
interindustry approach in open as well as closed input
output framework, enables us to measure not only the
direct and indirect flows of output and job creation but
also output andemployment changes attributable to
induced effects of interindustry connections.

Input output framework can be used to measure
the significance of a sector in terms of its contribution to
output and employment through economic impact or
multiplier analysis that is the impact of a change in the
sectoral final demand on production and employment
and backward and forward linkage indices (Valadkhani,
2003). The multiplier analysis rests upon the difference
between the initial effect of an exogenous change and
total effects of that change. The open input output
model with respect to household gives direct and
indirect effects while closed input output model with
respect to households gives direct, indirect and induced
effects (Miller and Blaire, 2009). The extensive literature
on input output analysis where most of the studies
focusing on measuring linkages and multipliers to
identify strategically important sectors of the economy,
witnesses methodological improvements such as the
direct linkages measured from the column sums of the
technical coefficient matrix (Chenery and Watnabe,
1958) replaced with total linkages measured from
column sums of the Leontief inverse matrix
(Rasmussen,1956). Further, replacement of the row
sums of the Leontief-inverse (Rasmussen, 1956) to
measure forward linkages with the row sums of the
Ghosh-inverse (Beyers, 1976; Jones, 1976).
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a) Objectives of the Study

The objective of the study is to identify the
sectors with largest potential for employment and output
generation in Indian economy. The specific objectives of
the study are:

e Estimate the industry specific output multiplier
effects of Indian economy in open and closed input
output methodological framework and identify key
industries output generating industries for Indian
economy.

e Estimate the industry specific employment multiplier
effects of Indian economy in open and closed input
output methodological framework and identify key
employment generating industries for Indian
economy.

e Comparing the industry specific employment and
output multipliersin open and closed model.

Following the introduction, section 2 deals data

sources followed bymethodology in section 3. Section 4

discusses the results. The final section concludes the

study.

II.  DATA SOURCES

The goal is to build an Input output model
based on detailed accounting of interindustry activity in
an Indian economy in order to obtain output and
employment multiplier effects and backward and
forward linkage indices, mainly within the production
system. The main data source for this study is World
Input QOutput Database (Timmer et al., 2015) which
contains annual time series of input output dataset for
27 European Union (EU) countries and 13 other major
countries in the world including India for the period from
1995 to 2009. This database enables us to trace
development overtime for an economy through
benchmarking to time series of output, value added,
trade and consumption from national accounts
statistics. The comparison of total output and
employment multipliers effects and linkages analysis are
facilitated with the help of two wide datasets obtained
from WIOD.

e National Input Output tables (NIOT) in current
dollars at purchaser’s prices for 35 industries for
Indian economy. The classification of industries is
based on ISIC Rev 3.1.

e Socioeconomic accounts (SEA) provides time
series data on Indian economy for number of
persons engaged (employees plus self-employed)
and labour compensation at sectoral level. This data
is denominated in national currency at current
prices and thus need to be put on a common basis
for the NIOT which is done by using official
exchange rates from IMF.

© 2016 Global Journals Inc. (US)

[II.  METHODOLOGY

The methodology undertaken in this study to
accomplish the above mentioned objectives is as
follows:

e In the beginning, Leontief (1936) demand driven
model in open and closed input output frameworkis
constructed that follows the methodology presented
with Miller and Blaire (2009).

e Output and employment multipliers are obtained
using open and closed Leontief input output model.

a) Leontief open model

[-O tables record sales by one producing sector
to another and to the final users. The rows of the inter
industry transactions table describe the distribution of
an industry’s output throughout the economy, while the
columns describe the composition of inputs required by
a particular industry to produce its output. The open
input output model, describes the total amount of output
induced by the requirement from all industries (direct
and indirect effects) to produce output to satisfy the
demand for an extra unit of output from an industry
(McLennan,2006).

An input output framework with nindustries for
an economy can be expressed as a system of linear
equations by the following expressions:

X =3 " X +Y,i=123.... (1)

where, X; is the output of sector i consumed by sector |,
to alltypes of consumption and for final consumption
denoted as Y. Further the proportion of each input to the
output of sector jis denoted by

a; 's are called input or technical coefficientsand give
the direct input requirement of the i, sector for

producing one unit of output of j,, sector excluding the
indirect effects involved in production process.

Thus, abovementioned equation (1) can now be
formulated with equation (2) as so called Leontief
production function Equation (3):

Xi = Z nj:1a|_‘uxi+ Y‘|:1 ,ﬂ (3)

where, X is endogenous and the column final demand, Y
is exogenous.In matrix notation equation (3) can be
written as

X=AX+F (4)

where, A_ is the n x n coefficient matrix consisting of
standardized elements of a,;, obtained by dividing each
element of the column of the flow matrix by the total
input of the buying sector. This equation is a
fundamental equation of the open Leontief model.



Further, equation (4) can be written as:
X=(-A)"*Y ()

where, (1-A)" known as Leontief Inverse or matrix
multiplier, gives both direct and indirect requirements of
inputs. While direct inputs are those purchased by the
sector under consideration, indirect inputs are those
purchased by all other sectors in which production has
to adjust in order to supply inputs to specific sector.

b) Closed Leontief Mode/

The household sector receives wages for the
work done in production process and spends some or
all of this wage income on goods and services. Thus, it
iS necessary to include household consumption as a
new column in the coefficient matrix and including the
analogous income as an additional row. Household
income is represented, as a proxy by total labour
compensation defined as payment for labour services of
wage employees and self-employed. The household
income coefficient is nothing but the division of labour
compensation by total output at basic prices, whereas,
household consumption coefficient is obtained by
dividing the private household consumption expenditure
by total household consumption expenditure. The
closed Leontief model for household augmented
coefficient matrix would generate a Leontief inverse
matrix of dimension (n+1) x (n+1).

X= (- A)" Y ©6)

Where, (..~ A)" is Leontief inverse matrix for closed
Leontief model.

This closed Leontief model describes
thedescribes the total amount of output induced by the
requirement from all industries to produce output to
satisfy the demand from an extra unit of output from an
industry, and by the spending of the extra wages and
salaries earned (from producing the additional output)
by households (McLennan, 2006).

c) Multiplier analysis

Using the demand side input output model,
output and employment multipliers are generated
following the methodology given with Miller and Blaire
(2009).

e QOutput Multipliers

The output multipliers for an industry j, is
defined as the impact on the production of all industries
of the economy due to increase in the final demand of
industry j by one unit. This impact can be analyzed in
terms of three effects. The direct effects are the
production changes required to produce the product.
This generates the further production changes in
industries  supplying the increased demand for
intermediate goods and services known as indirect
effects. Finally, the induced effects occur as households

spend their additional income on final goods and
services.
The direct and indirect effects of can be derived

via summation of column elements of Leontief inverse
matrix obtained from equation (5) of open model.

Direct + indirect = >"_, ( I-A)"'= Type | Output
Multipliers (7)

Finally the direct, indirect and induced effects of
output multiplier can be derived from the column sum of
the Leontief inverse matrix from equation (6) closed
model

Direct + Indirect + Induced effects =5 "' _, (I, - A) "=
Type Il Output Multipliers (8)

o Employment Multiplier

The employment multiplier of industry j, is the
employment generated in all the industries due to
increase in the final demand of industry j by one unit.
The study takes into account, the direct and indirect
employment change in industry | indicated by input
output model plus the induced changes in employment
resulting from household sector. The first step to
calculate employment multiplier is to obtain the fixed
labour coefficients for each industry.

e;= L/Xe =g;ifi=] 9)
where, L; is number of persons engaged (wage
employees plus self-employed) and X; is gross output of
industry j.

(14)

The direct plus indirect multiplier effects matrix
can be obtained by multiplying labour coefficient, e; for
each industry and Leontief inverse matrix from equation
(5) of open Leontief model.

E()) =ep(-A)" = L (10)

Thus, the column sum of the matrix gives the
direct and indirect employment changes in industry j
due to change in its final demand.

Direct plus indirect effects = > ",_, L;

i - Type 1
Employment Multipliers

(1)

Finally, the direct, indirect as well as induced
multiplier effects matrix of industry j can be obtained by
multiplyinglabour coefficient, e; with Leontief inverse of
closed Leontief model from equation (6)

E() = ey (lhar- A)' =L

Similarly, the columnsum of the matrix give total
employment multiplier effectsof industry j.

j (12)

Direct + Indirect + Induced effects = > "_, Lif = Type
[l Employment Multipliers (13)
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IV.  RESULTS AND DISCUSSION

a) Results of output multipliers from open and closed
mode/

The type | and type Il output multipliers for all 35
industriesfor all the years are given in appendix table A
and the table below shows top 10 industries with highest
type | and type Il multipliers. From both the tables,
results reveal that type Il output multipliers for all the
industries are greater than type | output multipliers as
the former contains the induced effects generated by
household sector through payments for labour services
and associated spending on goods produced by
various sectors.

Food, Beverages and Tobacco, Textiles and
Textile Products, Leather, Leather and Footwear, Rubber

and Plastics, Machinery, Nec, have high type | output
multipliers for all the years and the multiplier value of
each industry contain only the direct and indirect
requirement from all the sectors needed to supply to
satisfy unit increase in final demand of an industry.
Thus, type | output multiplier value of 2.24 for Food,
Beverages and Tobacco, implies that every unit increase
of final demand for this sector, through direct and
indirect effects, theadditional demand created for output
in other sectors in 2.24 unit.

Basic Metals and Fabricated Metal have only
low type | output multiplier in 2006 and for the rest of the
period under study has high type | output multiplier.
Transport equipment retained the position in the list of
high type | output multipliers till 2002, is nowhere seen
till 2009.

Table 1: Industries with highest Type | and Type Il Output multipliers

1395 1%% 1997
Sho Sectors
Typel  Typell  Typel  Typell  Typel  Typell
Food, Beverages and Tobacco
3 : V(224) v[ed3) w2lN) v[a3y) w2l v[a3)
g Tetlesandlediefrodcts ) s o) vem) v ves)
Leather, Leather and Footwear
5 V231 v[ed3) (230 v[a38) v[234) v[adg)
§ Wood and Products of Wood and Cork t[q_ﬁ) .”417)
Pulp, Paper, Paper, Printing and
7 Publishing V2.) V[2.29) V(23
3 Chemicals and Chemical Products 1) 27
Rubber and Plastics
10 V(239) V(239) V[23¢)
Basic Metals and Fabricated Metz|
1 V(2.38) 2.9 V(23
13 Machinery, Nec 123 122 Tk
14 Electricaland Optical Equipment
1 Trensport Equipment 1[2.49) 1245 1249
15 MembecuingNecReacine yooy) yjetg) vpa) vt s
1g  Construction V[ vj627) v(635)
Retail Trade, Excapt of Motor Vehicles
and Matarcycles; Repair of Household
21 Goods V[8.26) V[4.24)
y;  Hotelsand Resturants
Renting of MiEq and Other Business
0N Activities V(448 1[480) v[453)
Public Admin znd Defence;
M Compulsory Social Security V[5.9) V[5.25) V[5.33)
3 Education
Health znd Social Wark
3 V[a1g) V[e22) V[4.29)
Other Community, Sociz| and Personal
¥ Senices V(453 V[4.66) V[4.80)

Note: Symbol V' indicates the sector has high values of type | or Type Il output multipliers

1958 1395 2000 2001 2002

Typel  Typell Typel  Typell  Typel  Typell  Typel  Typell  Typel  Typell

VR VB V1) V03 V21 vele vl vels) vem) s

) V) Va0 vl s v vde) w31 vte) vj)

V228 V4

1(8.10)

B V)

1385

V1) Ve

135

1218 v
1[402)

I8 Vs

V(339

ikl V(L7 V(L1 1) WL

V(L8] V(L) ERE] 1) I[L1

R V(L) R 103 23 vpe)

ke
V[

V(22
Y[

1L
V(L1
VL1

1[208]
V(L1
V[0

Rt
v[2.11)
124
V[240)

1[429)

V(L3
V(L)
v[3%9)

WL v[238)

1[2.10)

RS

1(397) 1(405) 1[358)

1(632) V(14 1(.20] 1[0} V(9]

v[58) V[3%) V3.%) v[405) V(00|

16.39) 1604 1[4 1[5.08) V(506

V(28 V(09 1003 1(400)

1(834) 1(875) 1[441) 1[853 V(38

in particular year

The values in brackets (..) indicates the type | and Type Il output multipliers in particular year for a particular sector.
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Table 1: Industries with highest Type | and Type Il Output multipliers

Sectors

S 2003 2004 2005 2006 2007 2008 2009
.no
Typel Typell  Typel Typell  Typel Typell Typel Typell Typel Typell Typel Typell Typel Typell
Agriculture, Hunting, Forestry and
1 fishing V2.31)  v(423) v[2.28) V(3.91) v(224) ¥[3.72) v(2.22) v(3.64) v(2.23) V([3.55) v[2.25) v[3.70) v(2.24) ¥[3.81)
Miningand Quarrying V(219) v(409) v(2.15) V(3.76) v(218) v(3.68) v[2.18) v(3.62) v(2.17) v[3.60) v(2.15) V(3.70) v(2.17) v(3.84)
Food, Beverages and Tobacco
3 ’ & v(2.14) V{408 v(2.12) V(3.81) v(2.15) v(3.78) v(2.14) v(3.74) V(2.18) vi2.70) v(2.16) v(3.20) v([2.13) v(3.94)
4  TextilesandTextile Products v(3.78) V[3.42) V(3.43) v[3.34) V(3.54) v(3.81)
Leather, Leather and Footwear
5 ¥(2.23) V(2.20) V(3.43) V[2.17) v([2.37) v(2.14) V(3.32) V[2.17) V[2.27) v(2.16) v(3.38) V[2.20) +(3.55)
e ‘Wood and Products of Wood and
Pulp, Paper, Paper, Printing and
7 Publishing v[2.19) v(2.15) v(2.13) v(2.08) v(2.08) ¥(2.08) v[2.08)
Coke, Refined Petroleum and
2 NuclearFusl V(2.40) V(3.85) v([2.36) V(3.62) V(2.32) vI(3.4%) v(2.26) V(3.44) V([2.26) v[3.31) v(2.24) v[3.37) V[2.34) +(3.5)
9 Chemicals and Chemical Products
1p  RubberandPlastics v(2.14) ¥(2.10) v(2.14) ¥(2.13) v(2.14) v(2.20) v(2.19)
11 OtherNon-Metallic Mineral V(2.18) V(2.12) ¥(2.10) ¥(2.05) (2.07) ¥(2.12) vi2.11)
12 Basic Metals and Fabricated Metal ¥[2.09) Vv(2.06) ¥(2.07) ¥(2.03) ¥(2.10) V[2.09)
13 Machinery, Nec v(2.38) v[2.30) V(214 ¥[2.10 ¥[2.10 V(213 viz1z)
Transport Equipment
15 V(193]
16  Manufacturing, Nec; Recycling v [3.99) v(3.61) ¥(3.54) v(3.42) v[3.31) ¥(3.47) V(3.66)
Sale, Maintenance and Repair of
Motor Vehicles and Motorcycles;
19 Retail Sale of Fuel v(4.23) v(3.12) V[3.69) V(3.61) v[3.53) V(3.74) v(3.83)
‘Wholesale Trade and Commission
Trade, Except of Motor Vehicles and
20 Motorcycles v(2.52) v(3.43)
2g  Financial Intermediation V(3.76)
Real Estate Activities
29 V(4.82) V(4.32) V[4.18) ¥(4.17) V[3.97) ¥[2.76) V¥(3.49)
Education
2 V(4.11) V(3.53) ¥[3.39) ¥(3.30) V(3.33) V(3.14)

Note: Symbol V' marks the sector having high values of type | or Type Il outout multipliers in particular year and the values in
brackets (..) indicates the type | and Type Il output multipliers values in particular year for a particular sector

Type I output multipliers which contains
induced effects generated by the wage and salary
earners as they spent the extra income on commodities
produced by all industries. Food, Beverages and
Tobacco has high type Il output multipliers for all the
years under study. The value 4.43 for the same implies
that every unit increase in final demand of this sector,
through direct, indirect and induced effects, the
additional demand created for output in other sectors in
4.43 unit. Textiles and Textile Products and Leather,
Leather and Footwear have high type Il output multiplier
for all the years except in 2004 and 2003 respectively.
The sectors that occupy the highest ranking in type Il
output multipliers till 2002 are, Renting of M & Eq and
Other Business Activities, Public Admin and Defence;
Compulsory Social Security and Other Community,
Social and Personal Services. Whereas, Agriculture,
Hunting, Forestry and Fishing Mining and Quarrying that
have low type Il output multiplier till 2002, post this
period are among the top 10 industries with highest type
[l output multipliers.

Finally, Pulp, Paper, Paper, Printing and
Publishing, Chemicals and Chemical Products, Basic
Metals and Fabricated Metal, Machinery, Nec, and
Transport Equipment are those industries that have high
type | output multipliers but low values of type I
multipliers. Thus the key industries for Indian economy
in terms of output generation are Food, Beverages and
Tobacco for the entire period under study.

b) Results of Employment multipliers from open and
closed mode/

The type | and type Il employment multipliers
for all 35 industries for all the years are given in
appendix table B and the table below shows industries
with highest type | and type Il employment multipliers.
From both the tables, results reveal that type |l
employment multipliers are greater than type |
multipliers for all the industries.

The type | employment multiplier for Agriculture,
Hunting, Forestry and Fishing is 2.34, implies due to unit
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increase in the final demand of the sector, the
employment generated by the direct and indirect effects
on production in all the industries. Whereas, type I
employment multiplier for the same industry of value
4.23, implies due to unit increase in the final demand of
the sector, the employment generated by the direct
indirect and induced effects on production in all the
industries.

Agriculture, Hunting, Forestry and Fishing,
Food, Beverages and Tobacco, Textiles and Textile
Products, Wood and Products of Wood and Cork,
Hotels and Restaurants and Private Households with
Employed Persons have high values of type | and type |l
employment multipliers for most of the years under
study. Thus, these sectors are the key employment
generating sectors of Indian economy.

Table 2: Industries with highest Type | and Type Il Employment multipliers

1935 1936 1997
SNo  Sectors

Typel Typell Typel Typell Typel
Agriculture, Hunting, Forestry and
1 Fishing V(2.34) v(4.23) v(2.23) v(4.23] v(2.14)

3 Food BeveragesandTobacco  yyq ag) y(2.97) v(1.42) ¥[2.97) ¥(1.31)

Textiles and Textile Products

4
c Leather, Leather and Footwear
Wood and Products of Wood and
B Cork V{114 ¥(2.56) v(1.16) v(2.58) v(1.08)

12 Construction

Sale, Maintenance and Repair of

Motor Vehicles and Motarcycles;
13 Retail Sale of Fuel

Retail Trade, Except of Motor

Wehicles and Motorcycles; Repair of

21 Household Goods v[2.68) V[2.68)

72 Hotelsand Restaurants V(1.23) V([2.57) ¥[L17) V{2.57) ¥[1.10)
Renting of M&Eq and Other

30 BusinessActivities v(2.45) V(2.45)
Public Admin and Defence;

31 CompulsorySocial Security V[3.48) V[3.48)
Education

2 V(2.40) v[2.40)

32 Health and Social Work
Other Community, Social and

34 Personal Services v(1.02) ¥([3.00) v[3.00)
Private Households with Employed
£l Perzons V(2.90) v(4.41) v(2.64) v(4.41) v(2.32)

1538 1553 2000 2001 002

Typell Typel Typell Typel Typell Typel Typell Typel Typell Typel Typel
V(3.74) ¥[2.13) V(3.57)v(2.03)V[3.28) V[2.17) v(3.45) V(2.16) v[213) v[3.48)
V(2.64) ¥[L30] V(2.57)V(1.25]v[237) v(130) v(248) v[L32) V(4.28) v(1.22) V[2.36)
v(191) v(2.00) v(431) v[153)

v(190) V[437) v[L88)

V(2.36) ¥[1.01) v(2.28)v[1.15]v[2.34) V(1.25) v[2.52) v[L44) v[8.02) ¥(LES) v[2.84)

V(4.05)
v(1.68)

v(2.56) Ve V) 7[252) V(430) V[2.36)
¥(2.25) ¥(1.10) ¥(2.20]V(1.06v(2.04) v(1.10) v(2.13) V{L.11) v(104) v2.08)
V[2.24) v(2.24) V(4.05)
V[2.13) EE) e v[271) (5.06) V[2.54)
v[213) v(1.90)

v(4.00)
v(2.88) VEo4)  ve®) v(2.85) V453 V[258)
V(3.72) v[2.12) V(3,55 (1.86v(3.13] v[2.34] v[3.60) V(2.84) V3.22) V[437)

Note: Symbol V' marks the sector having high values of type | or Type Il employment multipliers in particular year and the values
in brackets (..) indicates the type | and Type Il employment multipliers in particular year for a particular sector.

Contd....
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Table 2. Industries with highest Type | and Type Il Employment multipliers

2003 2004
S.No Sectors
Typel Typell Typel

Agriculture, Hunting, Forestry and

1 Fishing

3 Food, Beverages and Tobacco v(1.13) v(2.12) v[1.02) v[1.79)
4 Textiles and Textile Products ¥ [1.76) ¥[1.45)
c Leather, Leather and Footwear ¥(1.75) v(1.45)

Wood and Products of Wood and
& Cork
18 Construction

V(1.53) v(2.53)v([1.49) v(2.25)

5ale, Maintenance and Repair of

Motor Vehicles and Motorcycles;
15 Retail Sale of Fuel

Retail Trade, Except of Motor

Wehicles and Motorcycles; Repair of

21 Household Goods v (2.16) v(1.78)
22 Hotels and Restaurants v(1.91) Vv (1.60)
Renting of M&Eq and Other
Els] Business Activities
Public Admin and Defence;
31 Compulsory Social Security v(2.22) V(1.78)
2z Education
33 Health and Social Work
Other Community, Social and
34 Personal Services Vv(2.24)

Private Households with Employed

35 Persans V(3.33) v(4.32)v(3.29)

Typell Typel

2005 2006 2007 2008 2009

Typell Typel Typell Typel Typell Typel Typell Typel Typell

V(1.93) v(3.08) v[1.82) v(2.77) ¥(1.61) v(2.36) v(2.14) v(2.18 v(1.13) +(1.60)v[1.06) +v(1.53)v[1.03} v[1.53)

¥[1.52) v(1.34) v(1.89)
¥(1.26) v(1.11)

¥(1.27) v(1.16) v(1.77)

¥(1.33) ¥[2.03) v([1.70) v(2.26) v(1.18) v(1.21) v(1.6)
v(1.70)
¥[1.51) v[1.32) v(2.25) ¥ [1.01) v [1.00)
v[1.34) v(1.18) v(1.73)
¥[1.53) ¥[1.33) v(2.61) ¥(1.01)v(.10)
¥(1.49) ¥(1.31) v(2.11) ¥ [1.04)

V[2.98) W[3.58) v(3.31) V([3.85 v(2.46] +([2.88)v[2.35) v(2.75)v[2.24) V[2.62)

Note: Symbol V' marks the sector having high values of type | or Type Il employment multipliers in particular year and the values
in brackets (..) indicates the type | and Type Il employment multipliers in particular year for a particular sector

Retail Trade, Except of Motor Vehicles and
Motorcycles; Repair of Household Goods, Renting of M
& Eqg and Other Business Activities, Other Community,
Social and Personal Services are those industries that
have only high Type Il employment multipliers.

c) Comparison of employment and output multipliers in
open and closed mode/

While, comparing the employment and output
multipliers in open and closed model it has been found
that although agriculture witnesses high output
multipliers only after 2002 but it has always remained as
employment generating sector from the beginning as
evident from high Type | and Type Il employment
multipliers.

Another, important industry which is Food,
Beverages and Tobacco which throughout the period of
study holds high values for output and employment
multipliers starts losing out in terms of employment
generating effects during 2007-2009.Hotels and
Restaurants is the only industry which could not make it
to the list of highest output multipliers but occupies one
in case of employment multipliers for most of the years
under study. Whereas, Education sector show contrary
results to itself with high employment multipliers during
period 1995-2001 and high output multiplier for period
2003-2009.

V. CONCLUSION

In this paper an attempt has been made to
study the industry specific multipliers for the period

1995-2009 Dby using interindustry input output

tableobtained from WIOD, so that important output and
employment generating sectors in the Indian economy

could be identified. The output and employment
multipliers (Type ) obtained through open input output
frame work enables us to study the direct and indirect
effects of production and employment on overall
economy. While Type Il multipliers of output and
employment obtained through closed input output
framework, in addition to aforementioned effects gives
induced effects generated due to household sector. The
results from multipliers analysis reveal that Food,
Beverages and Tobacco, Textiles and Textile Products,
Leather, Leather and Footwear, Rubber and Plastics,
Machinery, Nec, have high type | output multipliers.
Whereas, Food, Beverages and Tobacco has high type
Il output multipliers for all the years under study.
Agriculture, Hunting, Forestry and Fishing, Food,
Beverages and Tobacco, Textiles and Textile Products,
Wood and Products of Wood and Cork, Hotels and
Restaurants and Private Households with Employed
Persons have high values of type | and type I
employment multipliers for most of the years under
study. The comparative analysis of both employment
and output multipliers reveals that not all those sectors
that appear to have high output multiplying effect are
equally efficient in terms of employment generation. The
common key industries in terms of both output and
employment generation for all or substantial part of the
period of study are Agriculture, hunting, forestry and

© 2016 Global Journals Inc. (US)
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fishing output and employment , Food beverages and
tobacco, Textiles and textile products, Retail trade,
except of motor vehicles and motorcycles; repair of

household goods, Private households with employed
persons. The limitation of study lies in the inadequacy of

multiplier analysis to identify key industries of Indian
economy. Thus, policymakers should focus on those
industries that not only induce production in other
sectors of the economy but also lead to job creation and
these key sectors must be identified in open and closed
input output framework.
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S.No

L e R

=4

[{=J0 -]

10
1

12
13
14
15
18
17
18

18

20

2
22
23
24
25

=

28
27
28
29
30

3
32
3

puy

[

35

Sectors

Agriculture, Hunting, Forestry and
Fishing

Mining and Quarrying

Food, Beverages and Tobacco
Textiles and Textile Products
Leather, Leather and Footwear
Wood and Products of Wood and
Cork

Pulp, Paper, Paper , Printing and
Publishing

Coke, Refined Petroleum and
Nuclear Fuel

Chemicals and Chemical Products
Rubber and Plastics

Other Non-Metalic Mineral

Basic Metals and Fabricated Metal
Machinery, Nec

Electrical and Optical Equipment
Transport Equipment
Manufacturing, Nec; Recycling
Electricity, Gas and Water Supphy
Construction

Motor Wehicles and Motorcycles;
Retail Sale of Fuel

Wholesale Trade and Commission
Trade, Except of Moter Vehicles
and Motorcycles

Retail Trade, Except of Motor
Wehicles and Motorcycles; Repair
of Household Goods

Hotels and Restaurants

Inland Transport

Water Transport

Air Transport

Other Supporting and Auxiliary
Transport Activities; Activities of
Travel Agencies

Post and Telecommunications
Financial Intermediation

Real Estate Activities

Renting of M&Eg and Other
Business Activities

Public Admin and Defence;
Compulsory Social Security
Education

Health and Social Work

Other Community, Social and
Personal Services

Private Households with Employed
Persons

Type | Typell Typel

1.37
1.45
224
227
23

208

227

1.94
218
2.39
1.94

2.36
2.32
1.91
245
252
208
1.96

133

133

1.33
1.87
1.80
161
1.84

1.70
1.24
1.28
1.14

1.57

1.00
1.1%
1.92

1.75

1.75

1995

407
338
443
434
443

413

3.60

314
362
4.04
3.57

3.93
4.03
3am
395
418
357
425

3.08

2568

4.1
3.69
3.87
381
381

3.81
278
3.28
2468

4.45

519
3m
414

458

392

1.33
1.44
2N
220
230

2.08

225

1.88
217
235
1.88

229
228
1.88
245
248
2.08
1.94

1.31

1.3

1.3
1.88
1.0
1.60
1.82

168
123
1.29

1.56

1.00
1.18
1.96

1.70

1.70

1996

Typell

3.97
326
438
427
435

413

3.78

3.03
3.60
3.99
347

3.86
3.96
363
In
413
367
427

3.00

281

426
3.80
392
388
386

387
277
3.32
252

460

525
376
422

4188

In

1987

1988

1999

2000

2001 2002

Type | Typell Typel Typell Typel Type ll Type | Type l Type!| Typel Typel Typel

1.35
1.40
vy
228
234

209

2

1.82
227
2.34
1.84

2.34
e )|
182
249
249
206
1.96

128

128

1298
1.91
152
1.81
1.83

1.69
1.21
1.32
115

1.00
1.20
2.05

168

168

3.91
3.29
4.34
435
448

417

3.91

2.90
3.76
3.98
3.59

3.92
4.03
365
3.97
415
367
4.35

2.88

253

424
377
3.95
3.92
3.90

3.
2485
3.32
2.54

4.59

533
377
4.29

4.80

392

1.33
1.35
2N
2322
2323

208

227

1.82
218
238
1.892

223
225
1.80
243
240
208
1.93

1.26
1.80
193
160
1.83

1.00
1.20
2.04

181

161

3.63
3.24
423
428
4.41

410

3.67

292
3.62
4.03
3.59

3.79
3.91
3.57
3,
4.00
361
4.29

2.82

2.47

4.32
365
4.00
397
394

3.96
3.00
3.34
2.54

4.58

5.39
3.81
4.28

494

3.689

1.34
1.32
217
220
223

1.88

217

1.47
2N
2.28
1.83

212
215
210
237
218
2Mm
1.67

125

125

1.25
1.88
1.85
1.60
1.78

1.00
1.18
1.96

1.4%

1.48

341
3.19
403
41
4324

385

3.68

208
3.368
377
333

3.55
373
355
370
364
362
3.99

269

232

414
350
357
358
355

362
295
3.07
238

3.96

5.04
361
4.09

475

358

1.35
135
2
21%
218

1.88

216

1.37
213
2.3
1.84

211
215
21
237
210
2.00
1.87

125

125

125
1.93
1.86
163
1.80

171
133
1.34
113

1.00
118
1.89

145

145

3.47
3.33
416
423
431

3.98

3.75

1.86
3.42
3.89
3.42

3.59
3.82
365
3.75
365
361
3.97

288

243

4.20
364
3.51
359
353

367
3.16
3.33
2.30

3.99

496
358
4.03

481

353

1.35
1.38
222
2158
215

1.85

217

157
217
2.32
193

210
213
21
236
210
203
1.80

1.26
193
1.82
187
1.85

1.78
1.31
1.34
1.13

1.00
1.18
1.82

143

1.43

363 137 380
315 133 287
428 227 433
431 218 420
437 209 424
402 185 389
382 217 37T
227 154 215
352 214 339
388 233 393
358 181 344
396 209 344
382 215 373
368 205 355
374 235 384
386 1857 3338
388 201 350
405 1.8% 3.98
310 100 270
255 125 282
430 125 428
377 185 383
381 180 347
386 167 353
382 181 345
379 173 373
313 132 350
320 135 312
231 114 23
405 152 4.00
508 1.00 508
359 117 358
400 170 3.86
453 138 438
355 136 344
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E.No Sectors
Agriculture, Hunting,
1 Forestry and Fishing
2 Mining and Quarrying
Food, Beverages and
3 Tobacco
Textiles and Textile
4 Products
Leather, Leather and
5 Footwear
Wood and Products of
=3 Wood and Cork
Pulp, Paper, Paper,
i Printing and Publishing
Coke, Refined Petroleum
a8 and Nuclear Fuel
Chemicals and Chemical
= Products

10 Rubber and Plastics
Other Mon-Metallic

11 Mineral

Basic Metals and
1z Fabricated Metal
= Machinery, Nec

Electrical and Optical

14 Equipment

15 Transport EQuipment
Manufacturing, Nec;

16 Recycling

Electricity, Gas and Water

17 Supply

pE: Construction

Repair of Motor Vehicles

15 and Motorcycles; Retail
Wholesale Trade and
Commission Trade, Except
of Motor Wehicles and

20 Motorcycles

Retail Trade, Except of

Motor Vehicles and

Motorcycles; Repair of
21 Household Goods

22 Hotels and Restaurants
23 Inland Transport
24 Water Transport

25 Air Transport

Other Supporting and
Auxiliary Transport
Activities; Activities of

26 Travel Agencies
Post and
27 Telecommunications
28 Financial Intermediation

29 Real Estate Activities
Renting of M&Eg and Other
30 Business Activities

Public Admin and Defence;
31 Compulsory Social Security

32 Education

23 Health and Social Waork
Other Community, Social

34 and Personal Services

Private Households with
35 Employed Persons

Contd.....

AppendixTable A: Output Multipliers:

© 2016 Global Journals Inc

(Us)

2003

Type |l

[

[

[ )

[ S

[FRN]

[

[

[

B B H R

38
a0

31
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26
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92
e
82
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34
36
.15

.53

A7
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32

.32

Type Il

3.58
2.92

423

4.09

3.7a8

w

.41
.85

w

[}

.39

2

B

3.14

8 &

23
75
39
36
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20043
Type |l Typell
1.37 3.37
1.35 2.56
228 3.91
2.16 3.76
2.1z 3.81
1.78 3.28
2.20 2.43
1.61 2.20
2.15 3.12
236 3.62
199 3.18
2.10 3.09
2.12 3.26
2.06 3.14
2.30 3.27
1.66 2.54
2.01 3.25
1.33 3.61
1.23 3.12
1.23 2.52
1.23 3.87
1.94 3.
1.89 3.09
1.67 3.04
1.72 2.91
1.79 3.26
1.31 296
1.34 2.87
1.15 2.07
1.46 3.21
1.00 432
1.16 3.05
1.28 298
1.24 3.53
1.24 2.81

2005
Typel Typell
1.36 3.14
1.37 2.42
224 3.72
2.14 262
z.15 3.78
1.77 3.42
2.17 2.37
1.67 227
2.12 3.02
232 3.49
1.98 2.14
2.13 3.07
2.10 2.17
.07 3.09
2.14 3.05
1.54 2.30
2.01 2.15
1.92 3.
1.21 .90
1.21 233
1.21 3.69
1.91 2.321
1.88 3.02
1.64 .96
1.66 2377
1.78 3.18
1.41 294
1.34 2.85
1.15 1.98
1.42 58
1.00 418
1.15 291
1.56 2.18
1.20 3.39
1.20 2.64

Type | and Type |I

2006
Typell Typel
1.35 3.06
1.35 2.32
222 3.64
2.18 3.682
.14 374
1.74 32.42
2.143 2.32
1.59 224
208 297
226 3.44
1.82 3.09
2.13 3.01
2.05 2.10
1.00 301
2.10 3.00
1.66 2.27
199 32.14
1.8 3.42
1.13 2.89
1.13 231
1.13 3.61
1.89 3.27
1.86 2.94
1.61 z.86
1.69 2.69
1.743 3.07
1.36 2.89
1.31 2.71
1.13 1.91
1.35 2.86
1.00 4.7
1.13 2.86
1.52 3.11
1.22 3.30
1.22 2.59

2008

Type | Typel Typell

2007
Type Il
1.33 2495
1.37 2.23
223 355
217 32.680
19 370
1.75 3.24
2.17 3.27
1.65 2.18
208 286
226 331
195 298
2.14 292
207 299
203 290
2.1 290
1.68 249
2.01 =207
131 331
1.183 285
1.183 226
1.1 353
190 3.20
1.87 2.86
1.61 275
1.70 2.70
1.75 295
1.43 286
1.32 2.58
1.14 1.83
1.36 262
1.00 397
1.14 2.82
1.52 2.00
1.17 3.33
1.17 261
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2009
Typel Typell
1.33 3.21
1.36 2.46
224 3.81
2.17 3.849
.13 3.34
1.80 3.81
2.20 3.685
1.84 278
2.06 3.06
234 3.66
1.99 3.35
2.19 3.20
211 3.36
209 3.18
2.12 3.09
1.47 220
2.00 3.21
1.97 3.66
1.16 2.83
1.16 242
1.16 3.83
1.87 3.43
1.92 3.1
1.64 3.00
1.61 2.79
1.77 3.23
1.43 3.05
1.33 2.79
1.13 1.90
1.38 272
1.00 3.49
1.143 2.949
1.50 3.14
1.12 3.38
1.1z 2.58
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1995 1996 1997 1598 1999 2000 201 2002
S.no Sectors

Typel Typel Typel Typel Typel Typell Typel Typel Typel Typel Typel Typell Typel Typel Typel Typel
Agriculture, Hunting, Forestry and
1 Fizhing 23 423 223 423 214 374 213 357 203 329 247 345 216 3B} 213 348

2 Mining and Quarrying 034 169 033 169 028 145 028 146 025 138 024 144 024 315 018 105

Food BeveragesandTobaceo 4. 5g7 44 297 131 264 130 257 125 237 130 243 132 428 122 2%

Textiles and Textile Products

4 090 235 086 235 081 210 08 210 075 191 076 200 083 431 080 193
g ‘eamenleaerandfootwear > 210 062 210 0% 190 055 189 055 177 082 190 068 437 070 189
Wood and Products of Wood and
6  Cork 114 256 116 256 106 236 101 228 115 234 125 252 144 402 165 284
Pulp, Paper, Paper , Printing and
7 Fubishing D45 152 047 152 048 148 048 149 047 139 050 146 052 382 050 139
Coke, Refined Petroleumn and Nuclear
g Fuel 025 109 023 109 020 08 021 080 011 048 008 038 042 237 040 044
g  Chemicals and Chemical Products a5 145 045 146 044 137 042 133 037 113 035 113 035 382 0H 1M
19  Rubber and Plastics 061 176 060 176 055 158 058 162 053 143 050 146 049 338 046 135
11 Other Non-Metallic Mineral 052 186 050 185 051 154 054 159 048 137 048 143 051 358 050 135
12 ~ Basichetals andFabricated Metal g3y 40 031 140 031 128 032 130 030 146 029 119 030 35 027 1.02
13 Machinery, Nec 033 152 032 152 032 139 030 134 029 124 029 130 031 38 028 116
14  Electricaland OpticalEquipment gz 154 030 154 030 138 031 142 030 118 028 12 027 388 026 109
15 Transport Equipment 029 130 029 130 028 121 029 122 026 107 026 109 026 374 025 096
16~ Manufacturing, Nec; Recycing 049 165 050 165 044 148 044 145 045 135 048 142 049 366 048 126
17 Electricty, Gas and Water Supply 027 130 026 130 024 124 023 121 021 119 020 148 021 386 018 1M
1g  Construction 059 219 060 219 054 203 055 203 049 178 050 177 054 405 051 167

Sale, Maintenance and Repair of
Motor Vehicles and Motorcycles;

19 Retail Sale of Fuel 0es 187 067 187 065 165 070 188 068 155 067 166 066 310 056 150
Wholesale Trade and Commission
Trade, Except of Motor Vehicles and

20 Motorcycles pzr 121 02 121 023 1M 023 08 021 0es 021 083 021 255 020 085
Retail Trade, Except of Motor
Vehicles and Motorcycles, Repair of

21 Household Goods 074 288 075 268 072 255 077 289 074 249 073 252 073 430 087 23
22 Hotels and Restaurants 123 257 147 257 140 225 110 220 106 204 140 213 11 377 104 208
23 Inland Transport 047 184 046 184 043 170 044 174 040 144 039 130 042 381 039 125
24  Viater Transport 038 191 036 191 033 178 033 18 029 150 027 146 030 386 03 134
25 AirTransport 026 163 025 163 023 152 023 15 021 128 021 126 023 382 021 113

Other Supporting and Auxiliary
26 Transport Activities; Activities of 030 177 028 177 028 167 029 171 02F 145 027 146 028 379 028 136

77  Postand Telecommunications 024 133 024 133 022 131 022 134 023 125 023 134 023 313 025 148

2g  Financial Intermediation 018 158 018 158 047 141 047 142 044 120 045 135 044 320 043 1.1

29  RealEstate Activities 0.05 087 005 097 004 081 004 092 004 080 004 075 005 23 005 070
Renting of M&Eq and Other Business

30 Activities D44 245 042 245 037 224 035 224 030 179 028 178 027 405 025 1863
Public Admin and Defence;

3 Compulsory Social Securty 056 348 052 348 043 313 038 313 033 277 032 27 03 506 029 254

2 Education D64 240 059 240 052 213 048 213 043 190 044 189 047 358 047 179

33 Health and Social Work 049 203 046 203 044 134 042 182 039 168 039 168 040 400 038 158
Other Community, Social and

34 Personal Services 102 300 091 300 093 28 096 304 084 292 094 28 094 453 080 258
Private Households with Employed

35 Persons 290 441 264 441 232 372 212 355 186 343 234 380 284 355 322 437

Contd....
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Appendix Table B: Employment Multipliers: Type | and Type I

Sectors

Agriculture, Hunting, Ferestry and
Fizhing

Mining and Quarrying

Food, Beverages and Tobacco

Textiles and Textile Products
Leather, Leather and Footwear

Wood and Products of Wood and
Cork

Pulp, Paper, Paper , Printing and
Pukblizhing

Coke, Refined Petroleum and Nuclear

Fuel
Chemicale and Chemical Products

Rubber and Plastics

Other Non-Metallic Mineral

Basic Metals and Fabricated Metal
Machinery, Nec

Electrical and Optical Equipment
Transport Equipment
Manufacturing, Mec; Recycling
Electricity, Gas and Water Supply
Construction

Sale, Maintenance and Repair of
Motor Vehicles and Motorcycles;
Retail Sale of Fuel

Wholesale Trade and Commission
Trade, Except of Motor Vehicles and
Motorcycles

Retail Trade, Except of Motor
Vehicles and Motorcycles; Repair of
Household Goods

Hotels and Restaurants

Inland Transport
Water Transport
Air Transport

Other Supporting and Auxiliary
Transport Activities; Activities of
Post and Telecommunications
Financial Intermediation

Real Estate Activities

Renting of M&Eqg and Other Business
Activities

Public Admin and Defence;,
Compulsory Social Security
Education

Health and Social Work
Other Community, Social and
Personal Services

Private Households with Employed
Persons

© 2016 Global Journals Inc. (US)

2003
Typel Typell Typel
183 3.06 122
0.19 097 0.16
113 212 102
0.78 176 070
Q.72 175 0.5
1.53 253 149
0.47 125 041
0.11 045 0.10
0.30 093 0.25
0.44 1.24 037
0.49 1.27 043
0.24 035 019
0.26 101 0.21
0.24 095 019
0.23 0.85 0.20
0.43 108 031
0.18 092 015
0.45 149 037
0.58 164 049
0.20 092 017
0.63 216 054
0.99 191 0386
Q.26 111 0321
0.24 110 0.19
0.19 095 0.15
0.26 113 023
0.22 117 019
0.12 099 011
0.05 062 004
0.24 138 020
0.25 2,22 021
0.43 152 038
0.35 142 0.26
0.80 2.24 063
333 432 329

2004

Typell

277
0.73

175

1.45

1.45

2.25

0.89

0.28
0.71
097
1.00
0.66
0.76
0.70
Q.66
Q.72
0.73
1.16

0738

178
1.60
Q.87
0.84
0.71

0.92
0.97
0.83
0.43

102

178
1.29
1.01

17&

403

2005

Typel Typell Typel

161
0.14

Q.89

0.61

0.58

133

Q.35

0.10
0.21
0.31
Q.27
0.17
0.18
0.16
Q.17
0.24
0.12
0.32

0.44

0.14

0.46
0.74
Q.27
0.17
0.12

0.20
0.13
0.10
0.04

0.16

a.12
0.23
0.26

Q.57

24593

236
0.58

1.52

1.26

1.27

2.03

Q.86

0.35
0.59
0.81
Q.86
0.56
0.62
0.59
Q.56
Q.56
0.61
1.00

0.62

151
134
Q.75
0.73
0.53

0.79
0.83
0.74
0.28

0.82

1.53
1.08
0.95

1.49

3.5%

2.14
0.49

1.34

1.11

1.1e

1.70

076

0.21
0.51
070
0.73
0.48
0.54
0.50
043
043
0.55
0.86

1.05

0.55

1.32
1.1%
0.64
0.e3
0.50

0.67
074
0.62
0.23

0.69

1.39
0.97
0.84

131

3.31

2006

221
0.86

1.89

1.67

177

0.54
0.84
1.14
1.1&
0.82
0.93
097
0.81
0.74
0.99
1.44

1.70

093

225
173
1.06
111
0.90

1.18
131
1.15
Q.62

1.25

2,61
163
1.45

2.11

3.85

Type ll Typel

113
0.09

Q.60

0.46

0.42

Q.71

0.07
0.14
0.20
0.23
0.11
0.12
0.11
Q.12
a.12
0.09
0.22

0.10

0.31
0.50
a.19
0.12
0.09

0.14
0.14
0.07
0.02

0.11

Q.12
0.26
0.19

0.40

246

2007

Typell

1.60
0.35

0.99
0.38

0.26

Q.57

0.23
0.37
0.51
0.53
0.34
0.39
0.36
0.36
0.42
0.40
0.63

0.23

0.42

1.01
0.39
0.48
0.47
0.39

0.50
0.56
0.44
0.23

0.48

101
0.75
0.63

1.04

2.39

2002

Typell Typel Typell

2008

Typel

106 153
0.09 036
0.56 0.94
045 0386
0.41 0285
273 121
0.24  0.57
0.06 0.22
0.13 035
0.18 048
0.23  0.54
0.10 0.34
0.11 0.40
0.11 037
0.12 0.26
0.15  0.36
0.08 040
0.21 062
0.32 0.82
0.10 042
029 099
048 0487
0.12 046
0.13 046
0.09 036
0.14 0458
0.14 056
007 043
003 0.21
0.10 045
0.10 0.24
0.23 0.70
0.12 0.60
0.35 0.96
235 275

1.03
0.10

Q.55

0.45

0.41

0.73

0.10
0.14
0.20
0.24
0.11
0.12
0.11
0.12
0.13
0.09
0.22

011

0.30
0.48
Q.19
0.14
0.09

0.14
0.14
0.07
0.03

0.10

0.08
0.22
0.18

0.21

224

153
038

0.56

0.89

0.27

1.26

0.64

0.32
0.39
0.53
0.58
0.36
0.44
0.40
0.27
0.21
0.42
0.66

0.20

0.44

1.00
0.89
0.50
0.49
0.39

0.52
057
0.46
0.23

0.45

0.74
0.70
0.61

0.91

2.62
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