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PREFACE

This publication contains Australian input-output multipliers for 1989-90 at a 28 industry level. They are derived from
the Australian input-output tables which are an important component of the Australian national accounts.

Input-output tables provide a further breakdown of the production account and present a comprehensive view of the
structure of the Australian economy. Detailed data on supply and use of commodities, inter-industry flows and a range
of derived information are provided for economic planning and analysis, and construction of models for forecasting
purposes. The data can also be useful for non-economists seeking a thorough knowledge of relationships in the Australian
economy.

Explanatory notes providing detail about the construction of input-output multipliers and their interpretation are on page 9.

Austratian Bureau of Statistics IAN CASTLES
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EXPLANATORY NOTES

Introduction

An important application of input-output tables is in
calculating inputs as a percentage of the output of an
industry and using these percentages for estimating the
input requirements for any given output of that industry.
The percentages are known as direct requirements coefficients
and are the core of input-output analysis. However, direct
requirements coefficients have different meanings depending
on the treatment of imports in the input-output table from
which they are derived. For a table with direct allocation
of competing imports, the coefficients only refer to the
requirements for local production. Imports are recorded as
a direct cost to the industry using them. On the other
hand, for a table with indirect allocation of competing
imports, the coefficients include the usage of both
imported and locally produced commodities. This implics
that substitution can take place between imports and
domestic production without affecting the size of the
coefficients. The direct requirements coefficients in the
mdirect allocation tables are known as technical coefficients.
By further manipulating the direct requirements coefficients,
we can derive measures known as input-output multipliers
which are described in the following paragraphs. It is
important to note that the direct requirements coefficients,
and hence the multipliers, describe average effects and not
marginal effects.

2 The main application of input-output multipliers is to

examine the effects on an economy of an exogenous
(i.e. determined by factors outside the productive system)
change in final demand (private and government final
consumption expenditure; private, public enterprise and
general government gross fixed capital expenditure;
increase in stocks; exports). The three most commonly
used are output, income and employment multipliers. They
provide, respectively, a measure of the effects of an
exogenous change in final demand on:

* output of industries in the economy,

® income camed by households because of new
outputs, and

® employment that is expected to be generated
because of new outputs.

3 Import multipliers are another important type of
input-output multiplier. They provide a measure of the
effects on usage of imports by all industries in the
economy resulting from a change in final demand for the
output of a given industry.

4  Input-output multipliers derived from the direct
allocation tables can be interpreted as showing the domestic

effects of a change in final demand. Multipliers calculated

from the indirect allocation tables can be considered as
showing the global effects of a change in final demand,
assuming competing imports to be produced using a
technology similar to that used in Australia. Quiput, income
and employment multipliers are derived for both direct

and indirect allocation. Import mulitipliers can only be
derived in the case of direct allocation (see Appendix A
for explanation),

5  Multipliers at a 109 industry level for 1986-87
and 1989-90 and at the 28 and 109 industry levels for
1983-84 are available at specified prices from the ABS
Input-Output Section.

Multipliers in input-output models

6  The input-output model relates industry outputs to
final demand. In matrix notation, the model is expressed
as X =(- A)’l * Y, where X is the column vector of
industry outputs, Y the column vector of final demand, I
is the identity matrix anii A the direct requirements
coefficients matrix. (I — A)™ is the ‘open’ Leontief inverse
which is frequently referred o as the rotal requirements
coefficients matrix. The term ‘open’ indicates that all final
demand sectors are assumed to be exogenous. The open
inverse (I — A)" contains only information about the
production-induced effecis (see 8b) resulting from a
given change in final demand. The multipliers which are
derived from an open input-output model are known as
simple multipliers,

7  The household sector, receiving income (wages,
salaries and supplements) for work done in the production
process, will spend this income on some local products
(part of private final consumption expenditure). This in
tum will influence domestic consumption and hence the
level of output of each domestic industry. Because of
these consumption-induced effects (see 8¢) most input-output
analysts prefer to treat the household sector as an
endogenous (determined by factors inside the productive
system) component of the economy. This can be done by
including in matrix A one more column and row, for
household consumption and income, respectively. In this
case the input-output model is said to be closed with
respect to households. The multipliers which are derived
when the household sector is endogenous are called rotal
multipliers.

8  An industry’s ourput multiplier is defined as the total
value of production by all industries of the economy that
is necessary to satisfy a one dollar change in final demand
for the output of that industry. Income, employment and
import multipliers estimate the total change in household
income, employment and imports generated as a result of
the change in output. The multipliers can be decomposed
into their various mulriplier effects which are initial, first
round and industrial support; and consumption-induced
effects.

(a) Initial effects:
The initial effect on the output of an indusiry is a
one dollar change in output 1o meet the change of
one dolar in final demand. Associated with this
change, there will also be initial effects on household
income, employment and imports. These are
determined by the industry’s income, employment and
imports coefficients (see Appendix A). Note that the



initial effects and the following effects on imports

are only applicable in the case of direct allocation.
(b) First round and industrigl support effects:
To produce an exira unit of output to meet a one
dollar increase in final demand, an industry must
increase its purchases from other industries and
from itself. These additional intermediate inputs
sum to the first round effect. Other industries in
turn will need to increase their purchases to
expand their output in order to meet the first round
requirement. Following this will be second, third,
and subsequent round requirements of indirect
purchases. These indirect purchases sum to the
industrial support effect which equals the simple
multiplier less the mitial and first round effects.
The first round effect can be combined with the
industrial support effect to produce the produciion-
induced effect. The production-induced effect on
industry output will have comesponding effects on
househeld income, employment and imports.
(c) Consumption-induced effects:
The consumption-induced effect for an industry
is equal to its total multiplier less its simple
multiplier,

Type 1 and Type 2 multipliers

9  The preceding paragraphs define simple multipliers
(para 6), total multipliers {para 7) and the component
effects of these multipliers (para 8). Eight tables of
input-output multipliers for output, household income,
employment and imports, derived from the 1989-90
input-output tables, are included in this publication, Each
table has 11 columns. The first seven columns show each
of the effects identified in paragraph 8 as well as the
simple and total multipliers for each of the 28 industry
groups. The last four columns of each table are the Type
1A, Type IB, Type 2A and Type 2B multipliers. The Type
1A and 1B multipliers express the simple multiplier (or
components of the simple multiplier) as a multiple of
the initial effect. The Type 2A and Type 2B
multipliers express the total multiplier (or part of the total
multiplier) as a multiple of the initial effect. The
formulae for deriving these multipliers are shown in
Appendix A.

10 The Type 1 and Type 2 output multipliers published
in Tables 1 and 4 do not provide any more information
than the simple or total output multipliers. The reason is
that the initial effect for all industries is identical. Recall
that the starting point for the derivation of all these
multipliers is to assume an exogenous change in final
demand of $1 for each industry. This $1 change is the
initial effect used in the derivation of output multipliers.

11 The Type 1 and Type 2 household income multipliers
published in Tables 2 and 5 do add to the information
contained in the simple or total household income
multipliers. The starting point for deriving household
income multipliers, as with the ocutput multipliers, is
to assume a $1 change in final demand. The first impact
of a $1 change in final demand on the household income

10

(wages, salaries and supplements) for an industry is the
amount of wages that the industry pays in producing an
extra $1 worth of output. This proportion (wages to
oufput), which can be different for each industry, is
the initial effect which is used in deriving the simple and
total household income multipliers. The Type 1 and Type
2 household income multipliers are informative in this case,
because they show the total change in houschold income
resulting from the initial unit change in houschold
income rather than the change in household imcome
resulting from a unit change in final demand.

12 The initial effect of a change in employment is
defined as the change in employment necessary to satisfy
a $1 million change in final demand for the output of
an industry. This relationship between output and
employment varies markedly between industries.
Therefore, as with the houscehold income multipliers,
the simple and total employment multiplicrs are
calculated using different initial effects for each industry. It
will often be desirabie 10 look at the total change in
employment resulting from an initial unit change in
employment rather than that resulting from an initial
change in final demand. Again the Type 1 and Type 2
employment multipliers add to the information provided
by the simple or total employment multipliers because
they express the simple or total change as a multiple of
the initial impact.

13 In the case of import multipliers, the initial effect is
the value of imports consumed in producing an extra $1
of domestically produced goods. There are two tables of
import multipliers, Table 7 for all imports and Table 8 for
competing imports only. The multipliers for all imports
{competing imports plus complementary imports) are
bigger than those for competing imports. The largest
difference is for the industry Public administration and
defence, because some defence imports are classified as
complementary, For further details of complementary
imports, see Appendix D of Australian National Accounts,
Input-Ouiput Tables 1989-90 (5209.0).

i4 An illustration of the differences between the total
household income multiplier and the Type 1 and Type 2
household income multipliers is seen in Table 2 for
the industry Petroleum and coal products. The total
multiplier for this industry is 0.339, which means that a
$1 change in final demand for the output of this industry
requires 33.9¢c in wages to be paid by all industries in
the economy. The Type 2A multiplier has a value of
13.049 which means that a $1 change in the household
income generated by this industry produces a change of
$13.05 in wages throughout the whole economy. The
relanvely high value for the Type 2A multiplier occurs
because of the relatively low value of wages as a proportion
of output. An initial effects value of 0.026 means that a
$38.46 change in final demand for the output of this

~ industry is required to generate an initial $1 change in

wages paid by this industry. This $38.46 change in final
demand means that the industry will require increased
production by all industries in order to satisfy its input
requirements. The consequential production by all industries
requires an extra $12.05 to be paid as wages. Therefore, the total



wages bill for the whole economy will be increased by
$13.05, which is the initial $1 plus the consequential
$12.05.

Data sources

15 The main sources used to derive the imput-output
mutipliers are Table 12, Direct requirements coefficients
(28 industries, direct allocation of competing imports) and
Tabie 15, Direct requirements coefficients (28 industries,
indirect allocation of competing imports), from Australian
National Accounts, Input-Output Tables 1989-90 (5209.0).
Employment estimates used are full-time equivalent, that
is, the umber of full-time workers plus 50 per cent of the
number of part-time workers. Employment estimates used in
Tables 3 and 6 are obtained from the ABS Labour Force
Survey and are published in Table 22 of 5209.0, Table 22
also shows employment estimates derived from the 1993
Population Census. Other multipliers are available as
priced products on request.

Related publications

Australian Standard Industrial Classification, 1982
edition (1201.0)

Australian National Accounts: Input-Output Tables 1989-9G
(5209.0)

The Labour Force, Australia, July to June 1989-90
(6203.0)

16 Current publications produced by the ABS are lisied
in the Catologue of Publicarions and Products, Australia
{1101.0). The ABS also issues, on Tuesdays and Fridays,
a Publications Advice (1105.0) which lists publications to
be released in the next few days. The Catalogue and
Publications Advice are available from any ABS office.

Further reading

Barbetti, AJ., Bobbin, 1., de Zilva, D. and Ho, T.V.
[1992]: Input-Output: Derived Tables for Australia Based
on a Japanese Input-Output Model; paper presented at
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RSA Conference, Ballarar.

Centre for South Australian Economic Studies, 1986:
Input-Output Tables for the State and Regions of South
Australia 1980-81; report 10 the Sourh Australian Department
of State Development.

Centre for South Australian Economic Studies, 1988:
Input-Output Tables for the State and Regions of South
Australia 1985-86, report 1o the South Australian Government.

Danmarks Statistik, 1989 Input-Output tabeller op
analyser 198S.

Government Statisticians Office, 1990: Experimental
Input-Outpur Tables Queensiand 1985-86, Queenstand.

Jensen, R.C. and Wesr, GR. [1986]: Input-Output for
Practitioners, Theory and Applications; Australian
Government Publishing Service, Canberra.

Laplagne, P. [1988]: Comparative Multiplier Analysis of
the Tourism and Nickel sectors in New Caledonia;
University of New England, Armidale.

Miller, R.E. and Blair, P.D. {1985]: Input-Onutput
Analysis, Foundations and Extensions; Prentice-Hall,
Englewood Cliffs.

~ Morrison, J.B. and West G.R. [1988]: An Input-Ouiput

Table for the Canberra economy; report prepared for the
National Capital Development Commission.

Symbols and other usages

17 The following general abbreviations are used in this
publication:

ABS  Australian Bureau of Statistics
nec  Not elsewhere classtfied
— Nil or rounded to zero,
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APPENDIX A
TECHNICAL NOTE

Assume an economy is divided into n sectors. If we denote by X the total output of sector i, Yi the total final
demand for sector i’s product, and Z; the interindustry sales from sector i to sector j, we may write:

Xi=Zn+Ziz+ .. +Zjj+ .. + Zin + Y1
Xp=Zua+Zu+ . +22j+ .. +Zog+ Y2

Xi=Zin+Zin+ .. +Zjj+ ... +Zn +Yi (A.1)

Xn=Zn1+Zn2 ¥ ..+ Znj+ ... + Zan + Yn

Consider the information in the second row and second column on the right-hand side. The row represents the sales
by sector 2, to all the sectors and to final demand; and ¢he column is the sales to sector 2. Thus, the column
represents the sources and magnitudes of sector 2’s input and the row represents the distribution of sector 2's output.
The Z terms on the right-hand side therefore represent the inter-industry flows of input and output, which can be
recorded in a table called an inpur-output table. These figures (the Z terms) are the core of inpui-output analysis.

The ratic of mput to output, denoted by a;j (which equals Zjj, the flow of input from i to j, divided by X;, the total
output of j), is termed a technical coefficient. In input-output analysis, a fundamental assumption is that the technical
coefficients are assumed to be fixed. That is, inputs are employed in fixed proportions. Hence, (A.1) can be rewrilien as:

Xi1= anXy +apXz + ..+ aXj + .. + amXa + Y1
Xo= anXp +a2Xo + ... + 223X + ... + amXa + Y2

. (A2)
Xi= aiX1+ azXo + .. + aXj+ ... + anXn + Yi
Xo = anX1 +32X2 + ... + 3gjXj + .. + dmnXn + Yo
In matrix notation, (A.2) is expressed as
X=AX+Y {A3)
From (A.3) we obtain
X=(-A'*Y (A4)
where: an an .. amn| X Y1 10 . .0
421 ax .. ém X2 Y: 01
A= . . 1. X = . ,Y = . and 1=
dn1  an2 .. aon Xn Yn 00 ., .1

If the inverse (I — A)'1 exists then (A.4) has a unigue solution. The matrix A is known as the direct requirements
coefficients matrix and (1 - A)'l is the open Leontief inverse which is frequently referred to as the tota! requirements
coefficients mairix, In an ‘open’ input-output model where only the productive sectors of the economy are assumed to
be endogenous (determined by factors inside the productive system), all final demands (private final consumption
expenditure, government final consumption expenditure, public gross fixed capital expenditure, increase in stocks,
exports) are assumed to be determined by factors outside the productive system. The model, however, can be closed
with respect to households by including in the matrix A one more column and row, for household consumption and
income, respectively. This will form a new matrix denoted by B and (I -~ B)! is termed the closed inverse matrix.
The closed inverse has one more column and row than the open inverse (I — Ayl m input-output analysis, the last
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column of the closed inverse is interpreted as the consumption multiplier (the effect on the output of each sector of an
additional dollar of consumption) and the last row as the household income multiplier (income‘creawd by each dollar
of sales of each sector). The remaining rows and columns of the closed inverse (denoted by B'), which correspond to
rows and columns of the open inverse, represent the productive sectors. They contain elements which are larger than
those of the open inverse, because they include extra output required 10 meet consumpuon induced output effects, as a
result of closing the model with respect to households. The matrices B”, A and (@ — A)"! are used to derive
input-output multipliers.

Derivation of Input-Output Multipliers
Output multipliers
Adding up each column vector of the A matrix will form a new row vector denoted by V). Similarly, by adding up
each column vector of (I - AY? and B*, we obtain V2 and V3 respectively. Let V1°, V2’ and V3® be the transposes of
V1, V2 and V3. The derivation of the output multipliers and their various multiplier effects is then as follows:

1
o the initial effect is given by | 1

l—
¢ the vector V1’ gives the first round effect
o the vector V2’ gives the simple multiplier

1
¢ the industrial-support effect = simple multiplier — initial effect — first round effect = V2’ —{ 1 | - V¢

¢ production-induced effect = first round effect + industrial-support effect
+ the vector Vi3’ gives the total multiplier

* consumption-induced effect = total multiplier — simple multiplier = V3* — V2’

initial + first round

e Type 1A =
ype initial
initial + production-indunced
* Type 1B =
initial
Tyoe 2A total multiplier
L] = —_——
TP initial
total multiplier — initial
* Type 2B =

initial

Income multipliers

Denote by h the vector of houschold coefficients, which is obtained by dividing the household i mcome gcnerated by
each sector by the corresponding sector’s output. Multiplying the elements of the matrices A, (I - A) and B by the
corresponding household coefficients, we obtain the income direct coefficients matrix, the income open inverse and the
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sub-mauix*of thP income‘ciosed inverse, respectively. These income matrices are used to derive income multiplier
vectors V1, V2, and Vi3,

By matrix multiplication, the vectors are given as:
vi'=h*A
V2 =h*(1-A)!
Vi =h*B"
Leth, Vi", V2' and V3~ be the transposes of h, V1", V2*, Va*, then:
» the vector h gives the initial effect
o the V)~ gives the first round effect
. the Vo' gives the simple income multiplier
¢ industrial-support effect = V2 -h -v"
+ production-induced effect = first round effect + industrial-support effect
o V3" gives the total income multiplier

» consumption-induced effect = total income multiplier — simple income multiplier
** E]
=V -V2 )

Employment multipliers

Denote by € the vector of employment coefficients which is obtained by dividing sector erployment by
corresponding sector output. Then the employment multipliers are derived similarly to the derivation of income
multipliers:

*

V1‘=6*A

Vit se* 1~ A

*

V3*=€*B'

Import multipliers

Denote by i the vector of import coefficients which is obtained by dividing sector total imports (competing +
complementary) by corresponding sector output. Then the import multipliers are also derived similarly to the
derivation of income and employment muitipliers:

L 1L

Vi =i*A

Vo =i (- A

Vi =i*B

The above procedures to derive output, income and employment multipliers apply for both direct and indirect
allocation of competing imports. Derivation of import multipliers is only applicable in the case of direct allocation
where imports are treated as a direct cost to the industry using them, like the cost of the wages and salarics that the
industry has to pay for employing labour. Import multipliers can be defined as the total change in imports
(endogenous variable) when the final demand (exogenous variable) changes by one unit. Import multipliers can not
be obtained when using indirect allocation since imports are then exogenous (they could be regarded as a negative
component of final demand).
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APPENDIX B
ILLUSTRATIVE EXAMPLES

This Appendix provides a brief explanation of each type of multiplier together with examples (using industry
11 ~ Chemicals) from Tables 1, 2, 3 and 8 in this publication.

1.
1.1

12

13

14

1.5

1.6

1.7

OUTPUT MULTIPLIERS (Table 1)

Initia! effects
The mitial requirement for an extra dollar’s worth of output of a given industry.

For an extra dollar of output of the chemicals industry, $1.00 of output is initially required from the chemicals
industry itself.

First round effects

The amount of output required from all industries of the economy to produce the initial one dollar of extra
output from an industry.

For an exua dollar of output of the chemicals industry, 50.1c of output is required from all industries
{including chemicals) of the economny.

Industrial support effects

The first round output from all industries will induce extra output from all industries, and in turn, these will
induce extra output, and so on. The induced output from the first round output (but excluding the first round
output) is the industrial support output,

To produce 50.1c of first round output by all industries in the economy, 38.2¢ of output will be required from
all industries eventually (after many rounds equilibrium is reached).

Production induced effects (1.2 plus 1.3 above)

The amount of output required from all industries of the economy to produce the initial one dollar of extra
output and all the subsequent induced output.

To produce an extra dolar of output from the chemicals indusiry, 50.1c of first round output by all industries
in the economy and an additional 38.2¢ of output by all industries eventually (after many rounds equilibrium is
reached), that is, a total of 88.3c, is required from all industries (after many rounds of induced production).

Consumption induced effects

To produce the initial and the production induced cutput, wage and salary eamers will eam extra income which
they will spend on commodities produced by all industrics in the economy, This spending will induce further
production by all industries. The output resulting from this further induced production is the consumption
induced output.

An extra dollar of initial output required from the chemicals industry will eventually lead to 71.4¢c of output
induced by the spending on all commodities by wage and salary eamers.
Simple multipliers (1.1 pius 1.4 above)

The total amount of output induced by the requirement from all industries to produce output to satisfy the
demand for an extra dollar of output from an industry.

To satisfy the demand for an extra dollar of output from the chemicals industry, the initial output of $1.00 is
required from that industry, and, as well, the production induced output of 50.1c + 38.2¢ is ultimately required
(at an equilibrium point in time).

Total multipliers (1.5 plus 1.6 above)

The total amount of output induced by the requirement from all industries to produce output to satisfy the
demand for an extra dollar of output from an industry, and by the spending of the extra wages and salaries
earned (from producing the additional output) by householders (consumers),

To satisfy the demand for an extra dollar of chemicals output, the production induced output of $1.883 is
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required from all industries in the economy, and 71.4c consumption induced output is required from all
industries, that is, a total of $2.597 output is induced ultimately (at an equilibrium point in time),

Type 1A (1.1 plus 1.2 above)
Type 1B (1.1 plus 1.4 above)
Type 2A (1.7 above)

Type 2B (14 plus 1.5 above)

For output multipliers, these four types are self-explanatory but do not provide information additional to that
from the first seven types. For income, employment etc multipliers, these four types do provide extra
information (see below).

INCOME MULTIPLIERS (Table 2)

Each of the seven types of income multipliers (initial, first round, industrial support, production induced,
consumption induced, simple and total) corresponds to the additional wages, salaries and supplements earned
from working on producing the extra output induced by each of the first seven output effects in 1 above.

Wage and salary earners in the chemicals industry camed an exira 13.4¢ from working to produce the extra
$1.00 of initial output. Wage and salary earners in all industries in the economy eamed an extra 11.0c from
working to produce the 50.1c of first round output. And so on.

Type 1A

For a one dollar increase in the wages and salaries earned by income eamers in the industry being studied, the
amount of additional wages, salaries and supplements earmed by income eamers in all industries in the
gconomy, after the initial and first round of induced output.

Income eamers in the chemicals industry eamed an extra one dollar for every $7.463 (i.e. 1/0.134) of
additional output. For each one dollar increase in these workers’ income, an extra $1.823 is eamed by workers
in all industries in the economy, after the initial and first round of induced output.

Type 1B

For a one dollar increase in the wages and salaries eamed by income earners in the industry being smdied, the
amount of additional wages, salaries and supplements earned by income eamers in all industries in the
economy, after the initial, first round and industrial support of induced output.

Income earners in the chemicals industry earned an extra one dollar for every $7.463 (i.e. 1/0.134) of
additional output. For each one dollar increase in these workers’ income, an extra $2.498 is earned by workers
in all industries in the economy, after the initial, first round and industrial support induced output.

Type 2A

The amount of total additional wages and salaries eamed by income earners in all industries in the economy
due to a one dollar increase in the wages and salaries eamed by income earners in the industry being studied.
The amount includes the original one doliar increase in wages, salaries and supplements.

Income earners in the chemicals industry eam an extra one dollar for every $7.463 (i.e. 1/0.134) of additional

output. For each one dollar increase in these workers’ income, an extra $3.836 is earned by workers in all
industries in the economy. The amount includes the original one doflar increase in wages and salaries.

Type 2B equals Type 2A less the original one dollar increase in wages and salaries.

GROSS OPERATING SURPLUS (GOS) MULTIPLIERS

These can be interpreted in the same way as the income multiplicrs except that ‘income’ refers to wages,
salaries and supplements earned by householders; here GOS is earned by businesses.

VALUE ADDED AT FACTOR COST MULTIPLIERS

These can be interpreted in the same way as the income multipliers - value added at factor cost being (wages.
salaries and supplements plus GOS).
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EMPLOYMENT MULTIPLIERS (Table 3)

Each of the seven types of employment multipliers (initial, first round, industrial support, production induced,
consumption induced, simple and total) corresponds to the additional employment (number of persons
employed) generated by producing the extra output induced by each of the first seven output effects in 1 above,

In the tables, the employment multipliers relate to an extra $1 million of output. So for example, for an extra
$1 million of output from the chemicals industry, initially an exira 5 persons are employed by that industry,
Or one extra worker is employed by the chemicals industry for an extra $200,000 (i.e. 1,000,000/5) of output
frotn that industry.

Type 1A

For one extra person employed in the industry being studied, the extra number of persons employed in all
industries in the economy, after the initial and first round of induced output.

An additional person is employed in the chemicals industry for every $200.000 (i.e. 1,000,000/5) of chemicals
output. For each extra person employed in the chemicals industry, an extra 1.968 persons are employed, after
the initial and first round induced output.

Type 1B

For one extra person employed in the industry being studied, the extra number of persons employed in all
industries in the economy, after the initial, first round and industrial support induced output.

An additional person is employed in the chemicals industry for every $200,000 (i.e. 1,000,000/5) of chemicals
output. For each extra person employed in the chemicals industry an extra 2.761 persons are employed, after
the imitial, first round and industrial support induced output.

Type 2A .
For one extra person employed in the industry being studied, the total number of extra persons employed in all

industries in the economy. The number includes the original increase of one person employed in the industry
being studied.

An additional person is employed in the chemicals industry for every $200,000 (ie. 1,000,000/5) of chemicals
output. For each exira person employed in the chemicals industry, an extra 4.441 persons are employed by all
industries in the economy. The number includes the original increase of one full-time person employed by the
chemicais industry.

Type 2B equals Type 2A less the original increase of one full-time person employed by the chemicals industry.

COMPETING IMPORT MULTIPLIERS (Table 8)

Each of the seven types of competing imports multipliers (initial, first round, industrial support, production
induced, consumption induced, simple and total) corresponds to the additional imports required to produce the
extra output induced by each of the first seven output effects in 1 above.

To produce an extra dollar of output of the chemicals industry, an extra 14.4c of competing imports of
commodities used by that industry is required. To produce 50.1c of first round output by all industries in the
economy, 4.0c of competing imports of commodities used by all industries in the economy is required. And
S0 on.

Type 1A
For a one dollar increase in competing imports used by the industry being studied, the amount of additional
competing imports requited by all industries in the economy, afier the initial and first round induced output.

The chemicals industry uses an extra one dollar of competing imports for every $6.944 (i.e. 1/0.144) of
additional output. For each one dollar increase of competing imports used by the chemicals industry, an exira
$1.291 is used by all industries in the economy, after the initial and first round induced output.

Type 1B

For a one dollar increase in competing imports used by the industry being studied, the amount of additional
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competing imports required by all industries in the economy, after the initial, first round and industrial support
induced ontput,

The chemicals industry uses an extra one dollar of competing imports for every $6.944 (i.e. 1/0.144) of
additional output. For each one dollar increase of compeling imports used in that industry, an extra $1.475 is
used by all industries in the economy, after the initial, first round and industnal support induced output.

Type 2A
For a one dollar increase in competing imports used by the industry being studied, the total amount of

additional competing imports required by all industries in the economy. This total includes the original extra
one doltar of increase in competing imports required by the industry being studied.

The chemicals industry uses an extra one dollar of competing imports for every $6.944 (i.e. 1/0.144) of
additional output. For each one dollar increase of competing imports used in the chemicals industry, a total of
an extra $1.739 of competing imports is used by all industrics in the economy. This total includes the original
exfra one doliar of increase in competing imports required by the chemicals industry.

Type 2B equals Type 2A less the original one dollar increase in competing imports used by the industry being
studied)

There are other multipliers, for example commodity taxes (net) multipliers, and they can be interpreted similarly to
the six types mentioned above. Caution should be exercised in the use of these multipliers. They apply to ‘average’
circumsiances and their use depends on certain assumptions (for example constant inter-industry linkages) which may
or may not hold over time, or in particular circumstances. Reference to publications on multipliers should clarify the
pitfalls, etc in their use.
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