A Practical Guide to Using the RISE Model for Economic
Impact Analysis in the Murray Mallee LGA Region

Prepared by

Australian Institute for Social Research in collaboration with Econsearch

Report prepared for:

Murray Mallee Local Government Association

August 2011

Australian Institute for Social Research
The University of Adelaide
230 North Terrace
Adelaide
South Australia 5005
www.aisr.adelaide.edu.au
Published September 2011.

CONTENTS
1

INTRODUCTION ....................................................................................................................................... 1

2

REGIONAL BOUNDARIES AND MODEL CONSTRUCTION ........................................................................... 2
2.1

REGIONAL BOUNDARIES ................................................................................................................................ 2

2.2

MODEL CONSTRUCTION ................................................................................................................................ 3

3

AN OVERVIEW OF ECONOMIC IMPACT ANALYSIS USING THE INPUT-OUTPUT METHOD ......................... 6

4

A GENERIC GUIDE TO USING THE RISE V3.0 MODEL FOR REGIONAL ECONOMIC IMPACT ANALYSIS ...... 16

5

6

7

4.1

RISE IMPACT MODEL OVERVIEW.................................................................................................................. 16

4.2

WHEN TO USE THE RISE IMPACT MODEL ....................................................................................................... 16

4.3

RISE MODEL DIMENSIONS .......................................................................................................................... 17

4.4

USING THE RISE V 3.0 IMPACT MODEL ......................................................................................................... 18

4.4.1

Model layout ................................................................................................................................. 18

4.4.2

Security warning upon opening the file ........................................................................................ 18

4.4.3

Main menu .................................................................................................................................... 19

4.4.4

Prepare industry structure report ................................................................................................. 20

4.4.5

Conduct impact analysis ............................................................................................................... 20

4.4.6

View input-output and multiplier tables ....................................................................................... 24

4.4.7

Additional Economic Links ............................................................................................................ 26

SCENARIOS DEMONSTRATION OF ESTIMATING ‘FINAL DEMAND’ IMPACTS – SCENARIOS 1 AND 2 ....... 28
5.1

BACKGROUND TO DEVELOPMENT OF THE ‘FINAL DEMAND’ SCENARIO ................................................................. 28

5.2

SPECIFICATION OF THE HYPOTHETICAL ‘FINAL DEMAND’ SCENARIOS .................................................................... 29

5.2.1

Scenario 1...................................................................................................................................... 29

5.2.2

Scenario 2...................................................................................................................................... 34

A SCENARIO DEMONSTRATION OF ESTIMATING ‘NEW INDUSTRY’ IMPACTS – SCENARIO 3 .................. 37
6.1

MODEL INPUTS AND ASSUMPTIONS ............................................................................................................... 37

6.2

MODEL SIMULATION .................................................................................................................................. 40

6.3

MODEL RESULTS ........................................................................................................................................ 40

MODELS AVAILABLE TO LOCAL GOVERNMENT IN SA FOR REGIONAL ECONOMIC IMPACT ANALYSIS .... 42

AISR (2011) – MMLGA Practical Guide to the Rise Model

i

REFERENCES................................................................................................................................................... 44
APPENDIX 1

INTERMEDIATE SECTOR SPECIFICATION .............................................................................. 46

APPENDIX 2

GLOSSARY OF INPUT-OUTPUT TERMINOLOGY .................................................................... 49

LIST OF TABLES
TABLE 2.1
TABLE 3.1
TABLE 5.1
TABLE 5.2
TABLE 5.3
TABLE 5.4
TABLE 5.5
TABLE 5.6
TABLE 5.7
TABLE 5.8
TABLE 5.9
TABLE 6.1
TABLE 6.2
TABLE 6.3
TABLE 6.4

MODEL REGIONS BY STATISTICAL LOCAL AREA A ............................................................................................ 2
A
THE STRUCTURE OF INPUT-OUTPUT MULTIPLIERS FOR SECTOR I ...................................................................... 11
SCENARIO 1 ASSUMPTIONS ...................................................................................................................... 30
COSTS, RETURNS AND I/O SECTOR ALLOCATIONS, BASELINE AND SCENARIO 1, RIVERLAND REGION ........................ 31
CHANGE IN WINEGRAPE GROWERS’ DEMANDS FROM LOCAL INDUSTRY, SCENARIO 1, RIVERLAND REGION ................ 32
IMPACT RESULTS (DIRECT + INDIRECT), SCENARIO 1, RIVERLAND REGION .......................................................... 33
IMPACT RESULTS – HOUSEHOLD VALUE AND COUNCIL RATES, SCENARIO 1, RIVERLAND REGION ............................. 33
SCENARIO 2 ASSUMPTIONS ...................................................................................................................... 34
CHANGES IN FINAL DEMAND, SCENARIO 2, RIVERLAND REGION ....................................................................... 34
IMPACT RESULTS (DIRECT + INDIRECT), SCENARIO 2, RIVERLAND REGION .......................................................... 35
IMPACT RESULTS – HOUSEHOLD VALUE AND COUNCIL RATES, SCENARIO 2, RIVERLAND REGION ............................. 36
COSTS, RETURNS AND I/O SECTOR ALLOCATIONS, BASELINE FOR SCENARIO 3, MURRAYLANDS REGION ................... 38
DATA FOR RISE MODEL NEW POTATO INDUSTRY DEVELOPMENT, SCENARIO 3, MURRAYLANDS REGION .................. 39
IMPACT RESULTS (DIRECT + INDIRECT), SCENARIO 3, MURRAYLANDS REGION ..................................................... 40
IMPACT RESULTS – HOUSEHOLD VALUE AND COUNCIL RATES, SCENARIO 3, MURRAYLANDS REGION........................ 41

LIST OF FIGURES
FIGURE 2.1

THE MURRAY MALLEE LOCAL GOVERNMENT ASSOCIATION REGION AND SUB-REGIONS ..................................... 3

AISR (2011) – MMLGA Practical Guide to the Rise Model

ii

ABBREVIATIONS
ABS

Australian Bureau of Statistics

AISR

Australian Institute for Social Research

ANZSIC

Australian and New Zealand Standard Industrial Classification

fte

full-time equivalent

GRIT

Generation of Regional Input-Output Tables (method)

GRP

gross regional product

GSP

gross state product

I-O

input-output

MDBA

Murray Darling Basin Authority

MMLGA

Murray Mallee Local Government Association

RDA

Regional Development Australia

RISE

Regional Industry Structure and Employment (model)

SDLs

sustainable diversion limits

TRA

Tourism Research Australia

DOCUMENT HISTORY AND STATUS
Doc Ver

Doc Status

Issued To

Qty elec

Qty hard

Date

Reviewed

Approved

1

Draft

Peter Campbell
(MMLGA)

1

-

11/07/11

MS

JS

2

Final

Peter Campbell
(MMLGA)

1

-

//08/11

MS

JS

Principal Author/s:
Name of Client:
Name of Project:
Document Version:

Julian Morison, Matthew Ferris, Barry Burgan, Mark Siebentritt and John Spoehr
Murray Mallee Local Government Association
MMLGA Practical Guide to Using the RISE Model for Regional Economic Impact
Analysis
2

Acknowledgements:
This report has been prepared with funding support from the Local Government Development Fund and
direction from the Murray Mallee Local Government Association. We thank the Steering Committee for
comments provided on the first draft of the report.

AISR (2011) – MMLGA Practical Guide to the Rise Model

iii

1

INTRODUCTION

The information and analysis presented in this report was prepared for the Murray Mallee Local Government
Association (MMLGA). Through the use of a case-study approach, the report represents a practical guide to
using the Regional Industry Structure and Employment (RISE) v3.0 model for regional economic impact
analysis.
Up-to-date (i.e. 2009/10) models have been constructed for the Murray Mallee Local Government Association
(MMLGA) region and for the Riverland and Murraylands sub-regions. Regional definitions and a brief
description of the method and data sources for model construction are provided in Section 2. A generic guide
to using the RISE v3.0 model for regional economic impact analysis is detailed in Section 3.
A hypothetical irrigation water restriction scenario in the Riverland region and an irrigation development
scenario in the Murraylands region are used to demonstrate the data requirements and process by which
regional economic impacts are measured in practice using RISE v3.0 models (Sections 4 and 5, respectively).
Section 6 of the report discusses the range of models available to Local Government in SA for economic impact
analysis, the input data requirements for each model type and some description of their relative strengths and
weaknesses.
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REGIONAL BOUNDARIES AND MODEL CONSTRUCTION

Three RISE v3.0 models have been constructed specifically for this project, each for the year 2009/10.
•

Murray Mallee Local Government Association (MMLGA) region

•

Riverland sub-region

•

Murraylands sub-region

Regional definitions and a brief description of the method and data sources for model construction are
provided below.

2.1

REGIONAL BOUNDARIES

The three RISE v3.0 models constructed for this project were based on the component Statistical Local Areas
listed in Table 2.1 and illustrated in Figure 2.1.
Table 2.1

Model regions by Statistical Local Area a

Murray Mallee Local Government
Association region

Riverland region

Berri & Barmera (DC) - Barmera

Berri & Barmera (DC) - Barmera

Berri & Barmera (DC) - Berri

Berri & Barmera (DC) - Berri

Loxton Waikerie (DC) - East

Loxton Waikerie (DC) - East

Loxton Waikerie (DC) - West

Loxton Waikerie (DC) - West

Renmark Paringa (DC) - Paringa

Renmark Paringa (DC) - Paringa

Murraylands region

Renmark Paringa (DC) - Renmark Renmark Paringa (DC) - Renmark
Unicorporated Riverland

Unicorporated Riverland

Mid Murray (DC)

Mid Murray (DC)

Karoonda East Murray (DC)

Karoonda East Murray (DC)

Murray Bridge (RC)

Murray Bridge (RC)

Southern Mallee (DC)

Southern Mallee (DC)

The Coorong (DC)

The Coorong (DC)

Unicorporated Murray Mallee

Unicorporated Murray Mallee

Mount Barker (DC) - Central
Mount Barker (DC) Bal
Alexandrina (DC) - Coastal
Alexandrina (DC) - Strathalbyn
Goyder (DC)
a‘

RC’ refers to Rural City and ‘DC’ refers to District Council.
Source: EconSearch analysis.

AISR (2011) – MMLGA Practical Guide to the Rise Model

2

Figure 2.1

The Murray Mallee Local Government Association region and sub-regions

Source: ABS TableBuilder database.

2.2

MODEL CONSTRUCTION

Model construction was a multi stage process and data have been drawn from a wide variety of sources. A
brief description of the model construction process follows.
1

Standard input-output (I-O) models for the MMLGA region and Riverland and Murraylands sub-regions for
2009/10 were developed using the GRIT (Generation of Regional Input-Output Tables) method, a hybrid
method which utilises local data and computer methods to generate I-O tables. Whilst the majority of data
compilation and manipulation was undertaken in Microsoft Excel® spreadsheets, the first stage of the GRIT
1

Also known as ‘transactions tables’.
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procedure (based on the use of output-based location quotients) was undertaken using IO9 software (West
2
2009). The ‘parent’ table for the regional I-O models was an I-O table for South Australia for 2009/10 .
An important characteristic of GRIT-produced I-O tables relates to their accuracy. A fundamental principle of
the GRIT method is that not all cells in the table are equally important. Some will not be important because
they are very small values and, therefore, have no possibility of generating inaccurate estimates of multipliers
and economic impacts. Others will not be important because of the lack of linkages that relate to the particular
sectors that are being studied.
The GRIT method involves determining those sectors and, in some cases, cells that are of particular
significance for the analysis. Research resources are targeted to data gathering in these areas. For the
remainder of the table, the aim is for it to be 'holistically' accurate (Jensen 1980). That means the table
provides a generally accurate representation of the economy, but does not guarantee the accuracy of any
particular cell.
Sources of data for the regional I-O models included:
•

the Australian Bureau of Statistics (ABS)
3



2006 Census of Population and Housing ;



2006 Agricultural Census (ABS 2008) and AgStats data for 2009/10 (ABS 2011a);



2003/04 Household Expenditure Survey (ABS 2006);



2009/10 Australian National Accounts, State Accounts (ABS 2010a);



Regional Population Growth, Australia and New Zealand (ABS 2011b);

•

Department of Employment and Workplace Relations (DEWR 2010); and

•

the Australian Taxation Office (ATO 2010).

Based on work undertaken by Mangan and Phibbs (1989), the regional I-O models developed for this project
were extended as a demographic-economic (DECON) models. The two key characteristics of the DECON model,
when compared with a standard I-O model, are as follows.
•

The introduction of a population ‘sector’ (or row and column in the model) makes it possible to
estimate the impact on local population levels of employment growth or decline.

•

The introduction of an unemployed ‘sector’ makes it possible to account for the consumptioninduced impact of the unemployed in response to economic growth or decline.

A range of data for construction of the DECON models were obtained from the Australian Bureau of Statistics’
2006 Census of Population and Housing (using the ABS TableBuilder database.).
Another important aspect of the regional I-O models developed for this project was the inclusion of an
additional column in the final demand quadrant of the model, namely a profile of sales of goods and services
to visitors to the region (i.e. expenditure by tourists). Data were sourced from Tourism Research Australia
(2010) and ABS (2010c).

2

This is an updated version of the model developed by the consultants for the Department of Trade and Economic
Development (EconSearch 2009).
3
Detailed employment data from the 2006 Census of Population and Housing were extracted from the
TableBuilder database and represent place of remuneration rather than place of residence. That is, they are a measure of
the number of jobs in the region rather than the number of employed residents.
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Finally, the data described above were incorporated into Microsoft Excel® spreadsheet-based regional
economic impact models for the regions (i.e. RISE v3.0).
•

MMLGA (RISE _3.0_MMLGA_66_0910.xlsm)

•

Murraylands (RISE _3.0_Murraylands 66_0910.xlsm)

•

Riverland (RISE _3.0_Riverland_66_0910.xlsm)

The RISE v3.0 models developed for this project were specified in terms of 66 intermediate sectors. Sector
specification in terms of the 2005/06 national input-output sectors is detailed in Appendix 1. A glossary of I-O
terminology is provided in Appendix 2.
An overview of economic impact analysis methodology, including a description of extending the standard I-O
model as a DECON model and incorporating a tourism demand profile, is provided in the following section of
this report.
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AN OVERVIEW OF ECONOMIC IMPACT ANALYSIS USING THE INPUT-OUTPUT METHOD

Economic impact analysis based on an input-output (I-O) model provides a comprehensive economic
framework that is extremely useful in the resource planning process. Broadly, there are two ways in which the
I-O method can be used.
First, the I-O model provides a numerical picture of the size and shape of an economy and its essential
features. The I-O model can be used to describe some of the important features of an economy, the
interrelationships between sectors and the relative importance of the individual sectors.
Second, I-O analysis provides a standard approach for the estimation of the economic impact of a particular
activity. The I-O model is used to calculate industry multipliers that can then be applied to various
development or change scenarios.
The input-output database
Input-output analysis, as an accounting system of inter-industry transactions, is based on the notion that no
industry exists in isolation. This assumes, within any economy, each firm depends on the existence of other
firms to purchase inputs from, or sell products to, for further processing. The firms also depend on final
consumers of the product and labour inputs to production. An I-O database is a convenient way to illustrate
the purchases and sales of goods and services taking place in an economy at a given point in time.
As noted above, I-O models provide a numerical picture of the size and shape of the economy. Products
produced in the economy are aggregated into a number of groups of industries and the transactions between
them recorded in the transactions table. The rows and columns of the I-O table can be interpreted in the
following way:
•

The rows of the I-O table illustrate sales for intermediate usage (i.e. to other firms in the region)
and for final demand (e.g. household consumption, exports or capital formation).

•

The columns of the I-O table illustrate purchases of intermediate inputs (i.e. from other firms in the
region), imported goods and services and purchases of primary inputs (i.e. labour, land and capital).

•

Each item is shown as a purchase by one sector and a sale by another, thus constructing two sides
of a double accounting schedule.

In summary, the I-O model can be used to describe some of the important features of a state or regional
economy, the interrelationships between sectors and the relative importance of the individual sectors. The
model is also used for the calculation of sector multipliers and the estimation of economic impacts arising from
some change in the economy.
Using input-output analysis for estimation of economic impacts
The I-O model conceives the economy of the region as being divided up into a number of sectors and this
allows the analyst to trace expenditure flows. To illustrate this, consider the example of a vineyard that, in the
course of its operation, purchases goods and services from other sectors. These goods and services would
include fertiliser, chemicals, transport services, and, of course, labour. The direct employment created by the
vineyard is regarded in the model as an expenditure flow into the household sector, which is one of several
non-industrial sectors recognised in the I-O model.
Upon receiving expenditure by the vineyard, the other sectors in the regional economy engage in their own
expenditures. For example, as a consequence of winning a contract for work with vineyard, a spraying
contractor buys materials from its suppliers and labour from its own employees. Suppliers and employees in
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turn engage in further expenditure, and so on. These indirect and induced (or flow-on) effects , as they are
called, are part of the impact of the vineyard on the regional economy. They must be added to the direct
effects (which are expenditures made in immediate support of the vineyard itself) in order to arrive at a
measure of the total impact of the vineyard.
It may be thought that these flow-on effects (or impacts) go on indefinitely and that their amount adds up
without limit. The presence of leakages, however, prevents this from occurring. In the context of the impact on
a regional economy, an important leakage is expenditure on imports, that is, products or services that
originate from outside the region, state or country (e.g. machinery).
Thus, some of the expenditure by the vineyard (i.e. expenditure on imports to the region) is lost to the regional
economy. Consequently, the flow-on effects get smaller and smaller in successive expenditure rounds due to
this and other leakages. Hence the total expenditure created in the regional economy is limited in amount, and
so (in principle) it can be measured.
Using I-O analysis for estimation of regional economic impacts requires a great deal of information. The analyst
needs to know the magnitude of various expenditures and where they occur. Also needed is information on
how the sectors receiving this expenditure share their expenditures among the various sectors from whom
they buy, and so on, for the further expenditure rounds.
In applying the I-O model to economic impact analysis, the standard procedure is to determine the direct or
first-round expenditures only. No attempt is made to pursue such inquiries on expenditure in subsequent
rounds, not even, for example, to trace the effects in the regional economy on household expenditures by
vineyard employees on food, clothing, entertainment, and so on, as it is impracticable to measure these
effects for an individual case, here the vineyard.
The I-O model is instead based on a set of assumptions about constant and uniform proportions of
expenditure. If households in general in the regional economy spend, for example, 13.3 per cent of their
income on food and non-alcoholic beverages, it is assumed that those working in vineyards do likewise.
Indeed, the effects of all expenditure rounds after the first are calculated by using such standard proportions
(i.e. multiplier calculations). Once a transactions table has been compiled, simple mathematical procedures
can be applied to derive multipliers for each sector in the economy.
Input-output multipliers
Input-output multipliers are an indication of the strength of the linkages between a particular sector and the
rest of the state or regional economy. As well, they can be used to estimate the impact of a change in that
particular sector on the rest of the economy.
Detailed explanations on calculating I-O multipliers, including the underlying assumptions, are provided in any
regional economics or I-O analysis textbook (see, for example, Jensen and West (1986)). They are calculated
through a routine set of mathematical operations based on coefficients derived from the I-O transactions
model, as outlined below.

4

A glossary of I-O terminology is provided in Appendix 3.
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The transactions table may be represented by a series of equations thus:

X 1 = X 11 + X 12 +....................+ X 1n + Y1
X 2 = X 21 + X 22 +....................+ X 2 n + Y2
X n = X n1 + X n 2 +....................+ X nn + Yn
where

Xi =

total output of intermediate sector i (row totals);

Xij =

output of sector i purchased by sector j (elements of the intermediate quadrant); and

Yj =

total final demand for the output of sector i.

It is possible, by dividing the elements of the columns of the transactions table by the respective column totals
to derive coefficients, which represent more clearly the purchasing pattern of each sector. These coefficients,
termed 'direct' or 'I-O' coefficients, are normally denoted as aij, and represent the direct or first round
requirements from the output of each sector following an increase in output of any sector.
In equation terms the model becomes:

X 1 = a11 X 1 + a12 X 2 +....................+ a1n X n + Y1
X 2 = a 21 X 1 + a 22 X 2 +....................+ a 2 n X n + Y2
X n = a n1 X 11 + a n 2 X 2 +....................+a nn X n + Yn
where aij (the direct coefficient ) = Xij/Xj. This may be represented in matrix terms:
X = AX + Y
where A = [aij], the matrix of direct coefficients.
The previous equation can be extended to:
(I-A)X = Y
where (I-A) is termed the Leontief matrix,
-1

or X = (I-A) Y
-1

where (I-A) is termed the 'general solution', the 'Leontief inverse' or simply the inverse of the open model.
The general solution is often represented by:
-1

Z = (I-A) = [zij]
The I-O table can be 'closed' with respect to certain elements of the table. Closure involves the transfer of
items from the exogenous portions of the table (final demand and primary input quadrants) to the
endogenous section of the table (intermediate quadrant). This implies that the analyst considers that the
transferred item is related more to the level of local activity than to external influences. Closure of I-O tables
with respect to households is common and has been adopted in this project.
*

The 'closed' direct coefficients matrix may be referred to as A . The inverse of the Leontief matrix formed from
*
A is given by:
*

* -1

*

Z = (I- A ) = [z ij]
*

Z is referred to as the 'closed inverse' matrix.
A multiplier is essentially a measurement of the impact of an economic stimulus. In the case of I-O multipliers
the stimulus is normally assumed to be an increase of one dollar in sales to final demand by a sector. The
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impact in terms of output, contribution to gross regional product, household income and employment can be
identified in the categories discussed below.
(i)

The initial impact: refers to the assumed dollar increase in sales. It is the stimulus or the cause of the
impacts. It is the unity base of the output multiplier and provides the identity matrix of the Leontief
matrix. Associated directly with this dollar increase in output is an own-sector increase in household
income (wages and salaries, drawings by owner operators etc.) used in the production of that dollar. This
is the household income coefficient hj. Household income, together with other value added (OVA),
provide the total gross regional product from the production of that dollar of output. The gross regional
product coefficient is denoted vj. Associated also will be an own-sector increase in employment,
represented by the size of the employment coefficient. This employment coefficient ej represents an
employment/output ratio and is usually calculated as 'employment per million dollars of output'.

(ii)

The first round impact: refers to the effect of the first round of purchases by the sector providing the
additional dollar of output. In the case of the output multiplier this is shown by the direct coefficients
matrix [aij]. The disaggregated effects are given by individual aij coefficients and the total first-round
effect by Σaij. First-round household income effects are calculated by multiplying the first-round output
effects by the appropriate household income coefficient (hj). Similarly, the first-round gross regional
product and employment effects are calculated by multiplying the first-round output effects by the
appropriate gross regional product (vj) and employment (ej) coefficients.

(iii) Industrial-support impacts. This term is applied to 'second and subsequent round' effects as successive
waves of output increases occur in the economy to provide industrial support, as a response to the
original dollar increase in sales to final demand. The term excludes any increases caused by increased
household consumption. Output effects are calculated from the open Z inverse, as a measure of
industrial response to the first-round effects. The industrial-support output requirements are calculated
as the elements of the columns of the Z inverse, less the initial dollar stimulus and the first-round effects.
The industrial support household income, gross regional product and employment effects are defined as
the output effects multiplied by the respective household income, gross regional product and
employment coefficients. The first-round and industrial-support impacts are together termed the
production-induced impacts.
(iv) Consumption-induced impacts: are defined as those induced by increased household income associated
with the original dollar stimulus in output. The consumption-induced output effects are calculated in
disaggregated form as the difference between the corresponding elements in the open and closed
inverse (i.e. z*ij - zij, and in total as Σ(z*ij - zij). The consumption-induced household income, gross regional
product and employment effects are simply the output effects multiplied by the respective household
income, gross regional product and employment coefficients.
(v)

Flow-on impacts: are calculated as total impact less the initial impact. This allows for the separation of
'cause and effect' factors in the multipliers. The cause of the impact is given by the initial impact (the
original dollar increase in sales to final demand), and the effect is represented by the first-round,
industrial-support and consumption-induced effects, which together constitute the flow-on effects.

Each of the five impacts are summarised in Table 2.1. It should be noted that household income, gross regional
product and employment multipliers are parallel concepts, differing only by their respective coefficients hj, vj
and ej.
The output multipliers are calculated on a 'per unit of initial effect' basis (i.e. output responses to a one dollar
change in output). Household income, gross regional product and employment multipliers, as described above,
refer to changes in household income per initial change in output, changes to gross regional product per initial
AISR (2011) – MMLGA Practical Guide to the Rise Model
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change in output and changes in employment per initial change in output. These multipliers are conventionally
converted to ratios, expressing a 'per unit' measurement, and described as Type I and Type II ratios. For
example, with respect to employment:
Type I employment ratio

= [initial + first round + industrial support]/initial

and
Type II employment ratio

5

5

= [initial + production induced + consumption induced]/initial

Where (first round + industrial support) = production induced.
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Table 3.1

The structure of input-output multipliers for sector i

Impacts

a

General formula

Output multipliers ($)
Initial

1

First-round

Σiaij

Industrial-support

Σizij-1-Σiaij

Consumption-induced

Σiz ij-Σizij

Total

Σiz

Flow-on

Σiz ij-1

*
*

ij
*

Household Income multipliers ($)
Initial

hj

First-round

Σiaijhi

Industrial-support

Σizijhi- hj-Σiaijhi

Consumption-induced

Σiz ijhi-Σizijhi

Total

Σiz ijhi

Flow-on

Σiz ijhi-hj

*
*
*

Gross regional product multipliers ($)
Initial

vj

First-round

Σiaijvi

Industrial-support

Σizijvi- vj-Σiaijvi

Consumption-induced

Σiz ijvi-Σizijvi

Total

Σiz ijvi

Flow-on

Σiz ijvi-vj

*
*
*

Employment multipliers (full time equivalents)

a

Initial

ej

First-round

Σiaijei

Industrial-support

Σizijei- ej-Σiaijei

Consumption-induced

Σiz ijei-Σizijei

Total

Σiz ijei

Flow-on

Σiz ijei-ej

*
*
*

*

In a DECON model, Z (the ‘closed inverse’ matrix), includes a population and an unemployed row and column (see below
for details).

Model assumptions
There are a number of important assumptions in the I-O model that are relevant in interpreting the analytical
results.
•

Industries in the model have a linear production function, which implies constant returns to scale
and fixed input proportions.

•

Another model assumption is that firms within a sector are homogeneous, which implies they
produce a fixed set of products that are not produced by any other sector and that the input
structure of the firms are the same. Thus it is preferable to have as many sectors as possible
specified in the models and the standard models for this study were compiled with 66 sectors (see
Appendix 1 for further detail).
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•

The model is a static model that does not take account of the dynamic processes involved in the
adjustment to an external change, such as a permanent change in natural resources management.

Extending the standard economic impact model as a DECON model
Based on work undertaken by EconSearch (2009) and consistent with Mangan and Phibbs (1989), the I-O
model developed for this project was extended as demographic-economic (DECON) model. The two key
characteristics of the DECON model, when compared with a standard economic model, are as follows.
1.

The introduction of a population ‘sector’ (or row and column in the model) makes it possible to
estimate the impact on local population levels of employment growth or decline.

2.

The introduction of an unemployed ‘sector’ makes it possible to account for the consumptioninduced impact of the unemployed in response to economic growth or decline.

The population ‘sector’
The introduction of a population ‘sector’ to the standard I-O model allows for the calculation of population
multipliers. These multipliers measure the flow-on population impact resulting from an initial population
change attributable to employment growth or decline in a particular sector of the regional economy.
Calculation of population multipliers is made possible by inclusion of a population row and column in the
'closed' direct coefficients matrix of the I-O model.
Population row: the population coefficient (pj) for sector j of the DECON model is represented as:
pj = -rhoj * ej * family sizej
where

rhoj = the proportion of employees in sector j who remain in the region after they lose their job
(negative employment impact) or the proportion of new jobs in sector j filled by previously
unemployed locals (positive employment impact);
ej = the employment coefficient for sector j; and
family sizej = average family size for sector j.

Population column: the population column of the DECON model is designed to account for growth or decline
in those sectors of the economy that are primarily population-driven (i.e. influenced by the size of the
population) rather than market-driven (i.e. dependent upon monetary transactions). Clearly, many of the
services provided by the public sector fit this description and, for the purpose of this analysis, it was assumed
that the following intermediate sectors were primarily population-driven:
•

public administration and defence;

•

education;

•

health and community services; and

•

cultural and recreational services.

Thus, the non-market coefficient for sector j of the DECON model is represented as expenditure on that nonmarket service (by governments) in $million per head of population.
*

The population multiplier for sector j is represented as: z pj / ppj
where

z

*
pj

=

ppj =

coefficient of the ‘closed inverse’ matrix in the population row for sector j; and
coefficient of the direct coefficients matrix in the population row for sector j.
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Sources of local data for the population sector of the DECON models used in this project included the
following.
•

rho: little or no published data are available to assist with estimation of this variable, particularly at
a regional level. The DECON models have been constructed to enable the analyst to estimate this
variable on the basis of the availability superior data or assumptions.

•

Family size: in order to estimate average family size by industry, relevant data were extracted from
the Australian Bureau of Statistics 2006 Census of Population and Housing using the TableBuilder
database. These data were modified by the consultants in order to ensure consistency with the
specification and conventions of the I-O models.

The unemployed ‘sector’
As outlined above, the introduction of an unemployed ‘sector’ to the standard I-O model makes it possible to
account for the consumption-induced impact of the unemployed in response to economic growth or decline.
Through the inclusion of an unemployed row and column in the 'closed' direct coefficients matrix of the
standard I-O model it is possible to calculate Type III multipliers (for output, gross regional product, household
income and employment).
The key point to note is that, in the situation where at least some of the unemployed remain in a region after
losing their job (negative employment impact) or some of the new jobs in a region are filled by previously
unemployed locals (positive employment impact), Type III multipliers will be smaller than the more frequently
used Type II multipliers.
Unemployed row: the unemployed coefficient (uj) for sector j of the DECON model is represented as:
uj = -rhoj * (1-essj) * ej
where

rhoj = the proportion of employees in sector j who remain in the region after they lose their job
(negative employment impact) or the proportion of new jobs in sector j filled by previously
unemployed locals (positive employment impact);
essj = the proportion of employed in sector j who are not eligible for welfare benefits when they
lose their job; and
ej = the employment coefficient for sector j.

Unemployed column: the unemployed column of the DECON model is an approximation of total consumption
expenditure and the consumption pattern of the unemployed. It is represented as dollars per unemployed
person rather than $million for the region as a whole, as is the case for the household expenditure column in a
standard I-O model.
Sources of local (i.e. state and regional) data for the unemployed sector of the DECON models used in this
study included the following.
•

ess: in order to estimate the proportion of employed by industry who are not eligible for welfare
benefits when they lose their job, relevant data were were extracted from the Australian Bureau of
Statistics 2006 Census of Population and Housing using the TableBuilder database. These data were
modified by the consultants in order to ensure consistency with the specification and conventions of
the I-O models.

•

Unemployed consumption: total consumption expenditure by the unemployed was based on an
estimate of the Newstart Allowance whilst the pattern of consumption expenditure was derived
from household income quintiles in the 2003/04 Household Expenditure Survey (ABS 2006).
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Incorporating a tourism demand profile in the I-O model
Tourism expenditure is a measure of the value of sales of goods and services to visitors to the state or region.
The following method and data sources were used to estimate tourism expenditure by industry sector for the
region.
•

The primary data were sourced from Tourism Research Australia (TRA).

•

Base datasets included total tourism expenditure by TRA tourism region and average expenditure
profiles, by region, across a range of goods and services (e.g. food and drink, fuel, shopping, etc.).

•

Estimates were available for domestic day, domestic overnight and international visitor
expenditure.

•

The first adjustment to the base data was the development of a concordance between the TRA
tourism regions and I-O model regions and the allocation of these base data to the relevant I-O
model region. These allocations were based, in turn, on an ABS concordance between TRA tourism
regions and SLAs.

•

The second adjustment to the base data was the application of a more detailed expenditure
breakdown from the ABS Australian National Accounts: Tourism Satellite Account for both domestic
and international visitor expenditure (ABS 2010b).

•

The third adjustment to the base data was the conversion of tourism expenditure estimates from
purchasers’ to basic prices (i.e. reallocation of net taxes (taxes minus subsidies) and marketing and
transport margins) to make the data consistent with accounting conventions used in the national,
state and regional I-O models. Purchasers’ to basic price ratios for tourism expenditure categories
were derived from ABS data.

•

The final adjustment to the base data was the allocation of the tourism expenditure data in basic
prices to the relevant input-output sectors (intermediate sectors, taxes less subsidies or imports) in
which the expenditure occurred, thus compiling a profile of sales to final demand. This process was
undertaken for each type of tourism expenditure (domestic day, domestic overnight and
international visitor) and the results aggregated to form a single tourism demand profile. Profiles
were developed at the state and regional levels.

Constructing a RISE v3.0 economic impact model
In the final model construction stage the data described above were incorporated into a Microsoft Excel®
spreadsheet based economic impact model for the region (i.e. RISE v3.0). This model allows for description of
the structure of the economy. It can also be used for the estimation of economic impacts over time in
response to the introduction of a new industry or a change in the final demand for the output of one or many
sectors. Model assumptions can be modified to account for:
•
•
•

price changes between the model construction year (2009/10) and the base year for the
analysis;
labour productivity change over time (as above and for the subsequent 10 years);
the level of regional migration (e.g. for a positive employment impact, the proportion of new
jobs filled by previously unemployed locals).
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4

4.1

A GENERIC GUIDE TO USING THE RISE V3.0 MODEL FOR REGIONAL ECONOMIC IMPACT
ANALYSIS

RISE IMPACT MODEL OVERVIEW

The RISE v3.0 impact model is a Microsoft Excel® spreadsheet model designed to assist a regional analyst
understand the structure of a regional economy and estimate the economic impact of change in the region.
The model has three functions:
•

describe industry structure;

•

measure regional economic impact; and

•

provide an input-output table and multipliers for the region.

The model can be used to estimate the impact on the regional economy over a ten-year period of a change in
the final demand for the output of one or many sectors. It can also be used to illustrate the impact of
establishing a new industry/business in the region. Impacts are measured in terms of value of output, gross
6
regional product, employment and household income . As discussed in Section 2.2, in this version of the model
(RISE v3.0), the standard input-output (I-O) model has been extended to enable the measurement of
population impacts attributable to employment growth or decline.
Model assumptions can be modified to account for:
•

price changes between the model construction year (2009/10) and the base year for the analysis;

•

labour productivity change over time (as above and for the subsequent 10 years); and

•

the level of regional migration (e.g. for a positive employment impact, the proportion of new jobs
filled by previously unemployed locals).

A hypothetical irrigation water restriction scenario in the Riverland region (i.e. change in the final demand for
the output of many sectors) and infrastructure development scenario in the Murraylands region (i.e. a new
industry/business) are used to demonstrate the data requirements and process by which regional economic
impacts are measured in practice using RISE v3.0 models (see Sections 4 and 5).

4.2

WHEN TO USE THE RISE IMPACT MODEL

An overview of the RISE v3.0 impact model is shown on the diagram on the following page. The main menu has
three choices that are consistent with the model’s three main functions listed above:

6

•

Prepare Industry Structure Report

•

Conduct Impact Analysis

•

View Input-Output and Multiplier Tables.

A glossary of I-O terminology is provided in Appendix 3. See also Section 3.4.5.
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The RISE v3.0 impact model has I-O analysis as its core and is based on the assumption that no single firm,
industry or sector exists in isolation. The model provides a basis for analysis of inter-sectoral relationships
within the economy. Each firm, industry or sector depends to some extent on others as sources of inputs or as
markets for outputs. An understanding of these dependencies is essential in measuring the impact of a change
in a particular sector. An overview of economic impact analysis methodology is provided in Section 2.
The aim of the analytical component of the model is to provide a statement of regional economic impact as a
result of a particular event or new industry. However, the user of the model should understand the distinction
between economic impact analysis and economic evaluation.
Economic impact analysis is concerned with measuring the impact or effect of a given stimulus on the
economy in economic terms. Economic impact statements should not be used as a justification for a particular
course of action. They do not provide evaluative direction in terms of cost versus benefit; rather they should
be used as an input in an evaluation study. Techniques such as cost benefit analysis, which express the
relationship between the benefits to society and the costs incurred as a result of the action, are more
appropriate for providing information about return on investment, project viability and net benefit to society.

4.3

RISE MODEL DIMENSIONS

The RISE v3.0 models for the MMLGA, Riverland and Murraylands regions for 2009/10 have been constructed
in the following dimensions:
•

66 intermediate sectors

•

6 final demand sectors

•

4 primary input sectors.

Sector specification in terms of the 2005/06 national input-output sectors is detailed in Appendix 1.

AISR (2011) – MMLGA Practical Guide to the Rise Model

17

The six components of final demand are:
•

household consumption expenditure

•

government consumption expenditure

•

gross fixed capital formation

•

changes in inventories

•

tourism expenditure

•

other exports.

The four categories of primary inputs are:
•

household income

•

gross operating surplus and gross mixed income

•

taxes less subsidies on products and production

•

imports.

A glossary of I-O terminology, with definitions of each of these components of final demand and primary
inputs, is provided in Appendix 2.

4.4

USING THE RISE V 3.0 IMPACT MODEL

4.4.1

MODEL LAYOUT

All the cells in the RISE v3.0 spreadsheet model are colour coded.

4.4.2

•

Red and blue cells are buttons (i.e. macros) to navigate between menus.

•

Purple shaded cells indicate input data which are provided or modified by the user.

•

Green shaded cells represent text (e.g. sector labels), model data or model output. Most green cells
contain formulae and none can be modified by the user.

•

Blank cells are working areas of unprotected cells in which data can be compiled or calculations
performed by the user.
SECURITY WARNING UPON OPENING THE FILE

When opening a RISE v3.0 model in Excel 2007 you could receive, as an example from the Riverland region
model, the following security warning:
“Cannot run the macro:
‘RISE _3.0_Riverland_66_0910.xlsmGo_to_industry_structure_menu’.
The macro may not be available in the workbook or all macros may be disabled.”
If so, then try one of the options below.
1) Go to the ‘Security warning macros have been disabled’ toolbar. Click options and select Enable this
content, then click ok.
2) Go to the Office button and select Excel Options. Click on the Trust Centre option on the left hand
panel and then click on the Trust Centre Settings button. Select Enable all macros and click ok.
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Note that the first option will enable all macros in the current spreadsheet for the time that the file is open
whereas the second option will enable all macros in any spreadsheets that are opened in the future.

4.4.3

MAIN MENU

The “Main Menu” worksheet allows the user to access the three main functions of the RISE v3.0 impact model
and a glossary of terminology. Click on the appropriate button to take you to the menu for the function or to
the glossary. These functions are described in more detail below.
RISE - Version 3.0: Region X

MAIN MENU
Prepare Industry Structure
Report

Conduct Impact Analysis

View Input-Output and
Multiplier Tables

Glossary of Input-Output
Terminology
EconSearch Pty Ltd
214 Kensington Road
Marryatville SA 5068

Ph: (08) 8431 5533
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4.4.4

PREPARE INDUSTRY STRUCTURE REPORT

The “Industry Structure Menu” worksheet allows the user to create a customised description of regional
economic activity, by industry. Click on one of the three buttons below “Tables” to view regional data for the
relevant economic indicators. A definition for each of the indicators is provided in the glossary in Appendix 2 of
7
this report or the glossary in the model . Click on one of the four buttons below “Charts” to view a graphical
representation of the indicator of regional economic structure. The data are provided on an industry-byindustry basis.
RISE - Version 3.0: Region X

INDUSTRY STRUCTURE MENU
TABLES

CHARTS

Profile GRP and
Output

Output
Chart

Employment
Chart (fte)

Profile Jobs, Income
and H/H Expenditure

GRP
Chart

Household Income
Chart

Profile Imports and
Exports

Return to MAIN MENU

Indicators of regional economic activity, derived from the I-O transactions tables, include:
•

value of output;

•

gross regional product (GRP);

•

employment, household income and household expenditure; and

•

regional imports and exports.

For example, an industry profile of ‘GRP and output’ can be viewed in tabular form through:
Main Menu/Prepare Industry Structure Report/Profile GRP and Output
Printing:

The tables and charts can be printed directly using the Excel ‘print’ command.

Copying:

The tables and charts can be copied for use in other applications using the Excel ‘copy and
paste’ command.

4.4.5

CONDUCT IMPACT ANALYSIS

The “Impact Analysis Menu” worksheet allows the user to input data for impact analysis and to view the
results of the analysis.
7

Glossary can be reached through Main Menu/Glossary of Input-Output Terminology.
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RISE - Version 3.0: Region X

IMPACT ANALYSIS MENU
DATA INPUT

IMPACT RESULTS

Base Data
Specification

Output
Impacts

Employment
Impacts (fte)

Input Data for Final
Demand Impact

GRP
Impacts

Employment
Impacts (total jobs)

Input Data for New
Industry Impact

Household Income
Impacts

Population
Impacts

Return to MAIN MENU

Summary
Impacts

The RISE v3.0 impact model allows for the estimation of two types of regional impacts over ten years:
1.

the impact of a change in sales to final demand of one or more existing industries (this may be either
growth or decline of those industries); and

2.

the impact of a new industry/business in the regional economy.

The steps involved in calculating each type of impact are described, in generic terms, below. Case study
examples of each type of impact are detailed in Sections 4 and 5, respectively.
Base Data Specification
Main Menu/Conduct Impact Analysis/Base Data Specification
To estimate regional economic impacts (change in final demand or new industry), some base data for the
analysis needs to be specified.
1.

Enter the CPI or GDP deflator for the base year and year 1. The inflation adjustment factor from the
base year to year 1 is calculated automatically. Note that the base year for all models is 2009/10 and
the default value for the base year “deflator index number” that is included in all regional models is
the CPI for Adelaide for June 2010 from ABS (2011c). The user needs to input the relevant value for
“Year 1” (e.g. CPI for 2010/11 if Year 1 = 2010/11). Year 1 is the first year of the impact analysis and all
results are presented in Year 1 dollars.

2.

Enter the regional population migration coefficient (rho). Valid values for rho are from 0.0 to 1.0,
inclusive. Rho is defined as the proportion of employees who remain in the region after they lose
their job (negative employment impact) or the proportion of new jobs filled by previously
unemployed locals (positive employment impact).

3.

Enter productivity improvement assumptions for labour use for years 1 to 10 (if relevant for your
impact scenario). Labour productivity improvements represent less labour used per unit of output.
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Input Data for Final Demand Impact
Main Menu/Conduct Impact Analysis/Input Data for Final Demand Impact
1.

Click on the “Input Data for Final Demand Impact” button.

2.

Enter the expected annual change, whether growth or decline, in final demand by sector by year (a
decline in final demand is represented as a negative value). Where the change in final demand is
known, enter the amounts for each year in the columns titled “Change in Final Demand”. Values must
8
be specified in basic values and in year 1 dollars. If the change in final demand includes demand for
margin sector services (e.g. wholesale trade, retail trade and transport), these demands must be
included separately against the relevant sectors.

3.

Where final demand is unknown but employment information is available, enter this information in
the “Number of Jobs” column. These values must be full-time equivalents. Estimated output will be
calculated automatically. These values then need to be entered into the relevant “Change in Final
Demand” columns. Prior to using this feature ensure that the inflation index and labour productivity
data in the “Base Data” worksheet have already been entered for this impact (see Base Data
Specification), as changes in these values will affect the model’s estimate of final demand.

Input Data for New Industry Impact
Main Menu/Conduct Impact Analysis/Input Data for New Industry Impact
1.

Press the “Input Data for New Industry Impact” button.

2.

Enter the new industry name.

3.

Enter the aggregate parameters of the new industry or business for each year. The value for “Annual
Gross Sales” corresponds to the column total (i.e. total value of output) for a sector in the inputoutput transactions table. Similarly, the value for “Wages and Salaries” corresponds to “HH Income”
and the value for “Gross Operating Surplus” corresponds to the “GOS&GMI” in the transactions table.

4.

Enter the expected annual demand from local suppliers in the “Intermediate Demand” column.
Values must be specified in basic values (producers’ prices) and in year 1 dollars. If intermediate
demand includes demand for margin sector services (e.g. wholesale trade, retail trade and transport),
these demands must be included separately against the relevant sectors. These values of
“intermediate demand” correspond to the column values in the intermediate quadrant of the inputoutput transactions table.

Warnings: Total intermediate demand, gross operating surplus and wages and salaries must be less than or
equal to annual gross sales. If total intermediate demand, gross operating surplus and wages and salaries are
greater than annual gross sales the following warning will appear.
“Expenditure + GOS is greater than Gross Sales in at least one year”
For any year, to calculate final demand or new industry impacts separately ensure that data are only entered
on the appropriate worksheet. The following alert is displayed to bring this to the user’s attention.
“Ensure all values in the Final Demand sheet are set to zero”
For any year, if data are entered on both worksheets, the calculated impacts will reflect changes in both final
demand and new industry data.
Using the model to simulate the impact of a new industry does not change the base data in the RISE v3.0
model. Because the I-O transactions table remains unchanged, there is no need to re-balance the table or to
make any other type of model adjustment when using the ‘new industry’ function.

8

Basic value is the price received for a good or service by the producer. It is also known as producers' price. It
excludes indirect taxes and transport, trade and other margins.
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Results of the Economic Impact Analysis
The results of an economic impact analysis (i.e. final demand and/or new industry) can be viewed by clicking
on the button for each measure under the “Impact results” heading in the “Impact Analysis Menu” worksheet
(see page 9).
The model generates several tables of economic impact over ten-years. The tables of economic impact are
divided into six columns:
•

Direct (or initial) impacts (column 1) are an estimate of the change in final demand or level of
economic activity that is the stimulus for the total impacts.

•

Production-induced impacts (column 2) are the sum of first-round impacts (i.e. estimates of the
requirement for or purchases of goods and services from other sectors in the economy generated by
the initial economic activity) and industrial support impacts (i.e. output and employment resulting
from second, third and subsequent rounds of spending by firms). Production-induced impacts are
sometimes referred to as 'indirect effects'.

•

Consumption-induced impacts (column 3) are additional output and employment resulting from
re-spending by households that receive income from employment in direct and indirect activities.
Consumption-induced impacts are sometimes referred to as 'induced effects'.

•
•

•

Column 4 is a sub-total of the initial and production and consumption induced impacts.
Offsetting consumption effects (column 5) are 'lost' consumption expenditure by the local
unemployed before taking a job or 'new' consumption expenditure of those losing a job as they shift
to welfare payments.
Total impacts (column 6) are the sum of direct and flow-on impacts.

Note that flow-on impacts are the sum of production-induced impacts, consumption-induced impacts and
offsetting consumption effects.
Estimates of economic impact are provided for the following indicators.
•

(Value of) Output is a measure of the gross revenue of goods and services produced by commercial
organisations (e.g. farm-gate value of production) and gross expenditure by government agencies.
Total output needs to be used with care as it can include elements of double counting when the
output of integrated industries is added together (e.g. the value of winery output includes the farmgate value of grapes).

•

Gross regional product (GRP) is a measure of the net contribution of an activity to the regional
economy. GRP is measured as value of output less the cost of goods and services (including imports)
used in producing the output. In other words, it can be measured as the sum of household income,
'gross operating surplus and gross mixed income net of payments to owner managers' and 'taxes
less subsidies on products and production'. It represents payments to the primary inputs of
production (labour, capital and land). Using GRP as a measure of economic impact avoids the
problem of double counting that may arise from using value of output for this purpose.

•

Household income is a component of GRP and is a measure of wages and salaries paid in cash and
in-kind, drawings by owner operators and other payments to labour including overtime payments,
employer’s superannuation contributions and income tax, but excluding payroll tax.

•

Employment is a measure of the number of working proprietors, managers, directors and other
employees, in terms of the number of full-time equivalent (fte) jobs or, alternatively, the total
number of full-time and part-time jobs. Employment in the RISE v3.0 model is measured by place of
remuneration rather than place of residence

•

Population impacts are a measure of the change in the number of people resident in the region as
a result of employment growth or decline.
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The results of an economic impact analysis in terms of full time equivalent employment, for example, can be
viewed at:
Main Menu/Conduct Impact Analysis/Employment Impacts (fte)
The results can also be viewed by clicking on the button for each measure in the “Final Demand” or “New
Industry” input data sheets. Detailed 66-sector results are available for each indicator under the relevant
button (output, GRP, employment, etc.). The “Summary Impacts” sheet provides estimates of total impact
aggregated over the 66 industries for years 1 to 10.
Printing:

The various impact tables can be printed directly using the Excel ‘print’ command.

Copying:

The impact tables can be copied for use in other applications using the Excel ‘copy and paste’
command.

4.4.6

VIEW INPUT-OUTPUT AND MULTIPLIER TABLES

The “I-O Tables Menu” worksheet allows the user to view the I-O transactions table, the direct coefficients
table and multiplier tables for a range of indicators.
RISE - Version 3.0: Region X

I-O TABLES MENU
TABLES

MULTIPLIERS

Input-Output
Transactions Table

Output
Multipliers

Inflation Adjusted
Employ (fte) Mults

Direct Coefficients
Table

GRP
Multipliers

Inflation Adjusted
Employ (total) Mults

Employment
Multipliers

Return to MAIN MENU

Household Income
Multipliers

Input-Output Transactions Table
Input-output analysis, as an accounting system of inter-industry transactions, is based on the notion that no
industry exists in isolation. This assumes, within any economy, each firm depends on the existence of other
firms to purchase inputs from, or sell products to, for further processing. The firms also depend on final
consumers of the product and labour inputs to production. An I-O transactions table is a convenient way to
illustrate the purchases and sales of goods and services taking place in an economy at a given point in time (in
this case, 2009/10).
As noted above, input-output models provide a numerical picture of the size and shape of the economy.
Products produced in the economy are aggregated into a number of groups of industries and the transactions
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between them recorded in the transactions table. The rows and columns of the I-O table can be interpreted in
the following way:
•

The rows of the I-O table illustrate sales for intermediate usage (i.e. to other firms in the region)
and for final demand (e.g. household consumption, exports or capital formation).

•

The columns of the I-O table illustrate purchases of intermediate inputs (i.e. from other firms in the
region), imported goods and services and purchases of primary inputs (i.e. labour, land and capital).

•

Each item is shown as a purchase by one sector and a sale by another, thus constructing two sides
of a double accounting schedule.

In summary, the I-O transactions table can be used to describe some of the important features of the regional
economy, the interrelationships between sectors and the relative importance of the individual sectors. The
model is also used for the calculation of sector multipliers and the estimation of economic impacts arising from
some change in the economy. It is the core of the RISE v3.0 model. The input-output transactions table can be
viewed through:
Main Menu/View Input-Output and Multiplier Tables/Input-Output Transactions Table
Direct Coefficients Table
The top left quadrant of the input-output transactions table is called the intermediate quadrant and from it is
derived the matrix of direct coefficients. This quadrant highlights the inter-dependencies between sectors in
the regional economy.
Coefficients in the table indicate the amount of input required from one sector per unit of output of another
sector. For example, a coefficient of 0.0900 in the cell that is the intersection of the Wine column and the
Viticulture row indicates that for every $1.00 of wine produced there is a requirement for $0.09 worth of
grapes from the Viticulture sector. This interpretation holds for all cells in the direct coefficients table, except
those in the employment rows. For example, a coefficient of 2.7 in the cell that is the intersection of the Wine
column and the Employment (fte) row indicates that every $1 million of wine produced requires 2.7 full-time
equivalent workers.
The direct coefficients table can be viewed through:
Main Menu/View Input-Output and Multiplier Tables/Direct Coefficients Table
Multipliers
Input-output multipliers are an indication of the strength of the linkages between a particular sector and the
9
rest of the regional economy and are a measure of the impact of an economic stimulus . In the case of I-O
multipliers the stimulus is normally assumed to be an increase of one dollar in sales to final demand by a
sector.
Multipliers in the RISE v3.0 model are provided for the following indicators.
•

Output

•

Gross regional product

•

Employment

•

Household income

The following types of multipliers are detailed in the model.
9

The calculation and interpretation of multipliers is discussed in more detail in Appendix 2.
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•

•

Total multipliers – expressed on a 'per $1.00 of sales to final demand’ basis for output,
GRP and household income and ‘per $1 million of sales to final demand’ basis for
employment. They have been disaggregated into initial, first round, industrial support and
consumption induced multipliers.
Type I and Type II multipliers – expressed a 'per unit of measurement’ basis.


Type I Ratio = (initial + production induced)/ initial



Type II Ratio = (initial + production induced + consumption induced effects)/ initial

Employment multipliers on the “Empl Mults” worksheet are calculated directly from the 2009/10 I-O
transactions table. Additional employment multipliers are provided on the “Adj Empl Mults (fte)” and “Adj
Empl Mults (total)” worksheets. These are full-time equivalent and total employment multipliers, respectively,
adjusted for inflation and labour productivity improvement from the base year to year 1 (see Base Data
Specification in Section 3.4.5).
The table of GRP multipliers, for example, can be viewed through:
Main Menu/View Input-Output and Multiplier Tables/GRP Multiplier

4.4.7

ADDITIONAL ECONOMIC LINKS

Of interest in regional planning are a range of other factors, additional to employment and income outcomes.
Specifically of interest are the implications of a given economic change for other well-being variables such as
property values (i.e. a wealth impact linked to the economic activity outcomes). In addition, the number of
properties affected and the value of those properties impacts on the ability of councils to raise rates.
It should be noted that there is not necessarily a direct relationship between property value changes and
10
council rate revenues. As the LGA makes clear , Councils determine their budget, review the property value
trends, and then set the rate in the dollar to raise the necessary income. So, for example, the LGA state that in
recent years, when property values against the dollar have been rising, the rate in the dollar has been coming
down. However, there is a direct impact and as such it would be of interest to measure how much rates would
change if the rate in the dollar was left unchanged. Further, grants to Local Government are distributed using
horizontal equalisation principles. Therefore, if property values increase relatively there would be an offset in
the grants revenue received. However, it is also reasonable to suggest that in the longer term, the capacity to
raise rate revenue is enhanced by increases in property value – and that in the longer term an increase in
property prices does increase rate revenues.
There is a range of literature on the relationship between gross regional (domestic) income, or average median
income and property prices. The SA Centre for Economic Studies prepared a report for the LGA that included a
simple model (regression analysis) which suggested that median property prices go up by $2 for every $1
11
increase in median income. The link is not simple and there a range of other variables that impact on the
relationship. However, there are a number of studies (many now in the context of Australia being caught in a
12
perceived housing bubble) that suggest there is an underlying ratio of 3.5 to 1 for median house prices to
median income.

10

LGA Fact Sheet 3 notes that the Local Governemnt is described as setting rates using a process of “Having determined
the budget, Council then divides the portion of the budget to be raised from rates by the sum of all property values in its
area to arrive at what is called a ‘rate in the dollar”.
11
See for example Otto ( 2006), who examines the interaction between variables such as mortgage rates, population
growth and economic activity.
12
A recent such study is The 2010 Annual Demographia International Housing Affordability Study, which indicates that the
current ratio is of the order of 6 relative to a long term average of 3-4.
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An additional spreadsheet model (an extension of RISE) has been developed to calculate for each of the
scenarios an indication of the impact on property values and therefore rates. The model is simple and
indicative, and further data collection is necessary for its application (i.e. information beyond that contained in
the RISE model) – primary base information on households, property numbers and value and council rate
revenue in the region.
The core assumptions in the model are as follows:
•

The number of households is presumed to change in proportion to population.

•

Properties are assumed to adjust partially down (property is a long life asset) and to be partially
sticky upwards – meaning the underlying number of properties do not adjust proportionally with
households (vacant properties increase or decrease).

•

The initial ratio of property value to regional housing income (for residential property) and Gross
Regional Product (for commercial/industrial) is assumed to remain in place. Note that this is a
conservative assumption, and further model developments may have the property price changing
by more than proportionally.

•

Council rates are calculated on an assumption of unchanged rates in the dollar – that is the process
described above as to how local government sets rates is assumed to be in the short run, and in the
longer run (the RISE model is a long-run model) it is assumed that there is direct correlation
between house prices and the capacity to charge rates.

The modelling estimates the change in Council rates consequent about the economic shift or project. It does
not estimate the change in Council budget. The project or policy will impact on employment and population
outcomes as discussed in the economic modelling – as well as changing the demand for property and
therefore impacting on rate revenues, it will also change the demand for council services (an change in the
number of properties will change services such as waste collection, an change in unemployment numbers
would change demand for welfare services etc. The cost relationships in this case are complex and as such
would be dependent on the nature of the project and the economic response and would therefore need to be
modelled specifically rather than through a general purpose model.
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5

SCENARIOS DEMONSTRATION OF ESTIMATING ‘FINAL DEMAND’ IMPACTS – SCENARIOS 1
AND 2

In order to demonstrate the data requirements and process by which ‘final demand’ impacts are measured
using the RISE v3.0 model, two hypothetical irrigation water restriction scenarios in the Riverland region have
been developed. Description of the scenarios, input data estimation methods/assumptions and the results of
the analysis follows.

5.1

BACKGROUND TO DEVELOPMENT OF THE ‘FINAL DEMAND’ SCENARIO

The current process of water reform in the Murray Darling Basin, as encapsulated in the Guide to the Proposed
Basin Plan (Murray Darling Basin Authority 2010), is a dynamic and complex process with potentially profound
implications for the future of irrigation-dependent regional economies. The process is also, however,
characterised by considerable uncertainty.
The original objective of the modelling work undertaken by EconSearch et al. was to determine the likely
regional economic impact in the MMLGA region of the proposed Sustainable Diversion Limits (SDLs), as
detailed in the Guide. There are a number of reasons why the analysis has been restructured.
•

Work undertaken by EBC et al. (2011) indicates that there may not be enough ‘willing sellers’ in the
Riverland and Lower Murray regions of SA to meet the level of diversions necessary to achieve the
SDL’s (i.e. 26 to 35 per cent reduction in SA diversions) proposed in the Guide.

•

The method by which reductions in diversion will be achieved, that is, the mix between purchases
of water from willing sellers and savings achieved from irrigation infrastructure upgrades is highly
uncertain. Although there is a set budget for these components there has apparently been slow
progress on infrastructure projects which may eventually lead to a reallocation of funds to the
buyback budget.

•

The recommendations of the final Basin Plan, in terms of the aggregate reduction in diversions
across the Murray Darling Basin and the spatial distribution of these diversions, is also subject to
considerable uncertainty (political and otherwise).

Even without these uncertainties, modelling the regional economic impact of a permanent reduction in
irrigation diversions is a complex task. Some of the issues that need to be addressed include the following.
•

What is the relationship between permanent reductions in diversions and irrigated agricultural
production? To what extent is trade in water entitlements and annual allocations likely to mitigate
negative production effects?

•

At what price would future sales of water entitlements take place? How would the funds from
water sales be utilised (i.e. there is the possibility of offsetting, positive impacts from local
investment of this capital)?

•

To what extent do people that lose their jobs as a result of a decline in irrigated agriculture (both
directly and indirectly) leave the region permanently?

•

To what extent will improvements in labour and water use efficiency, for example, mitigate
negative production effects?

•

What is the nature of the response by processors of irrigated agricultural produce to a permanent
reduction in the availability of locally-sourced raw product?

•

How does each of these factors vary over the short term (e.g. 2 to 3 years) versus the long term
(say 10 years)?
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Modelling regional economic impacts at this level of complexity is beyond the scope of a standard ‘final
demand’ impact analysis in the RISEv3.0 model. Were the consultants to undertake an analysis of this type it
would require a detailed data collection process and the use of a range of modelling techniques and methods,
including but not limited to I-O analysis.
One of the disadvantages of I-O analysis (i.e. RISE, Remplan or other) is that the model is static and it does not
take account of the dynamic processes involved in the adjustment to an external change. Industries in the
model have a linear production function, which implies constant returns to scale and fixed input proportions.
Adjustment to a permanent reduction in irrigation diversions is likely to result in changes to industries’
production functions. Simple changes such as improvements in labour productivity can be accounted for in
RISE. More complex changes need to be modelled externally.

5.2

SPECIFICATION OF THE HYPOTHETICAL ‘FINAL DEMAND’ SCENARIOS

Two simple, hypothetical irrigation water restriction scenarios have been developed to demonstrate some of
the features of the RISE impact model.
•

The model provides the ability to measure impacts over time and thus to differentiate the effects
of a short-term reduction in irrigation water diversions (e.g. due to drought) from a permanent
reduction (due to climate change or water reform).

•

The model’s assumptions can be varied to account for the impact of improvements in labour
productivity. Productivity improvement can offset negative regional economic impacts.

•

The model’s assumptions can be varied to account for employees who remain in the region after
they lose their job (i.e. the level of regional migration). The consumption expenditure of these
individuals and their families would be otherwise ‘lost’ to the region in a standard I-O model and
regional economic impacts would tend to be overestimated.

Two scenarios have been specified:
1.

The impact of a short term (i.e. one year) 25 per cent reduction in water availability in the Riverland.
This could be a consequence of, for example, drought induced water restrictions.

2.

The impact of a long term (i.e. ten year) 25 per cent reduction in water availability in the Riverland.
This could be a consequence of, for example, a water entitlement buyback program to increase
environmental flows.

5.2.1

SCENARIO 1

Model inputs and assumptions
Under a short-term (1 year) 25 per cent reduction in water availability, the following response was assumed.
The context is that of recent years where most growers have used their excess water entitlements (if any) to
make up the shortfall in annual allocations. Additionally, many growers have traded in the temporary market
to meet their shortfall. Faced with a reduction of 25 per cent in allocation, the following response has been
assumed:
•

cease watering 10 per cent of crop area (assume no yield and minimal management costs on that
area)

•

reduce irrigation rate on remaining 90 per cent of area by approximately 17 per cent (to meet the
25 per cent reduction in allocation)

•

no water trading
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•

7 per cent per hectare yield reduction in response to 17 per cent less water

•

overall reduction in production of 16 per cent

These assumptions are summarised in Table 4.1.
Table 5.1

Scenario 1 assumptions

Assumptions
Reduction in water allocation

25%

Reduction in area

10%

Irrigation rate reduction on remaining area

17%

Yield reduction in remaining area

7%

Aggregate reduction in production

16%

This set of assumptions can be translated into a profile of expenditure changes by irrigators. The Riverland
winegrape sector has been used to illustrate the scenario. Table 4.2 provides the costs and returns for a typical
20 hectare vineyard in the Riverland. Costs are categorised as either variable or overhead costs.
The baseline column shows the costs and returns prior to the 25 per cent reduction in water allocations. The
adjacent scenario 1 column shows the changes to those values given the assumed responses detailed in Table
4.1. For example, the area irrigated is shown to drop by 10 per cent under scenario 1, from 20 to 18 ha. In
reality, most growers cannot afford not to water their grapevines due to the climate. The assumption here is
that just enough water is applied to keep the vines alive but insufficient to produce a crop.
The final column in Table 4.2 shows the allocation of each item of expenditure to the relevant input-output
sectors. Under this scenario overheads are assumed to remain the same which implies the short-term
reduction in water availability does not induce property amalgamations or structural change that would not
otherwise occur.
It is worth noting that the allocations shown in the final column in Table 4.2 are indicative only and would need
to be checked for the specific circumstances in future applications of the model. For example, expenditure on
contract operations is allocated to the ‘Services to Agriculture’ sector, whereas for some growers this work
might be undertaken by the owner and would be categorised as overhead labour.
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Table 5.2

Costs, returns and I/O sector allocations, baseline and scenario 1, Riverland region
Baseline

Irrigated area
Average price

a

Scenario 1 I/O Allocation

ha

20

18

$/t

300

300

Average yield

t/ha

28

26

Sale of winegrapes

$/ha

8,250

7,700

Irrigation rate

ML/ha

6.9

5.7

Water allocation

ML

138

103

Water entitlement

ML

138

138

Total

Total

$/unit
Income
Sale of winegrapes

$165,000

$138,600

Gross Income

$165,000

$138,600

Variable Costs
Disease sprays

$/ha

209

$4,185

Pest sprays

$/ha

26

$512

$3,767 10% RTrade, 90% Imports
$461 10% RTrade, 90% Imports

Nutrient sprays

$/ha

60

$1,207

$1,087 10% RTrade, 90% Imports

Herbicides

$/ha

225

$4,508

$4,057 10% RTrade, 90% Imports

Fertiliser

$/ha

298

$5,958

Contract operations

$/ha

1,708

$34,155

$30,740 100% ServAg
$12,271 100% Road Transport

$5,362 10% WTrade, 2% Tport, 88% Imports

Freight

$/ha

682

$13,634

Fuel

$/ha

277

$5,532

Labour
Irrigation costs

$/ha
$/ML

351
259

$7,026
$35,629

Land based levy b
Water based levy

c/$

0.01

$97

$97 100% Govt Admin

$/ML

5.30

$729

$729 100% Govt Admin

Total Variable Costs
Gross Margin

$4,979 10% RTrade, 90% Imports
$6,324 100% W&S
$26,722 60% Water, 20% Elect, 10% Other
Mach & Equip, 10% Imports

$113,173

$96,594

$51,827

$42,006

$37,473

$37,473 100% W&S

Overheads
Labour
Consumables
Maintenance

$6,140
$5,457

Depreciation

$13,771

Insurance

$5,337

Professional services
Office/administration

$4,093
$7,777

Total Overheads
EBIT

$80,047
-$28,220

$6,140 25% Elect, 5% RTrade ,70% Imports
$5,457 30% OthMach&Equip, 30% ConTS,
20% RTrade, 20% Imports
$13,771 100% GOS
$5,337 10% Finance & Insurance, Imports 90%
$4,093 80% Prop & Bus Serv, 20% Imports
$7,777 30% RTrade, 20% Comm'n, 30% Govt
Admin, 20% Imports
$80,047
-$38,041 50% W&S, 50% GOS

Source: EconSearch analysis.

The next step in the impact analysis is to scale up the vineyard level changes to the regional level. In a detailed
analysis, this may require a model of a range of vineyard types and sizes to be prepared to properly represent
the diversity in the industry. Here, however, the expenditure pattern of the 20 hectare vineyard is assumed to
be representative of the industry as a whole.
For this analysis, a regional winegrape growing industry of approximately 24,000 ha was assumed. On this
basis the reduction in expenditure at a region-wide level can be calculated and is illustrated in Table 4.3.
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Table 5.3

Change in winegrape growers’ demands from local industry, scenario 1, Riverland region

Sector

$m

Local Industry Expenditure
Services to agriculture

-4.554

Other machinery and equipment manufacturing

-1.188

Electricity supply

-2.375

Water, sewerage, drainage

-7.126

Wholesale trade

-0.079

Retail trade

-0.213

Road transport

-1.834

Total Local Industry Expenditure

-17.368

Primary Inputs
Wages and salaries

-7.484

Gross operating surplus

-6.547

Imports

-3.800

Total Primary Inputs
Grand Total

-17.832
-35.200

Model simulation
To simulate the impact of these expenditures on the regional economy, the following steps were taken using
the Riverland RISEv3.0 model (i.e. RISE _3.0_Riverland_66_0910.xlsm).
•

At Main Menu/Conduct Impact Analysis/Base Data some of the underlying assumptions were
specified. The deflator index between the model year (2009/10) and year 1 of analysis (2010/11)
was entered (179.4). The population migration coefficient was specified (0.75) which indicates the
proportion of employees who remain in the region after they lose their job (negative employment
impact). Labour productivity assumption was also included (0.5%/annum)

•

At Main Menu/Conduct Impact Analysis/Input Data for Final Demand Impact in the Year 1 column,
estimates of reductions in local industry expenditure were entered into the corresponding rows.
These are the values listed in Table 4.3 under the heading ‘Local Industry Expenditure’.

•

At Main Menu/Conduct Impact Analysis/Input Data for New Industry Impact in the Year 1 column,
estimates of reductions in returns to primary inputs (wages and salaries and gross operating surplus)
were entered into the corresponding rows. These are the values listed in Table 4.3 under the
heading ‘Primary Inputs’.

Model results
The outcomes for the impact analysis are summarised in Table 4.4, both in absolute and relative terms. Gross
regional product (GRP) for example, would be expected to fall by almost $30 million, or approximately 2.0 per
cent of total Riverland GRP (approximately $1.5 billion in 2009/10).
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Table 5.4

Impact results (direct + indirect), scenario 1, Riverland region

Gross Regional Product ($m)
Employment (No. fte jobs)
Household Income ($m)
Population (No. persons)

Impact

Share of regional total

-29.5

-2.0%

-138

-0.9%

-15.2

-2.1%

-73

-0.2%

Source: EconSearch analysis.

As discussed in the modelling methodology (Section 3.4.7), an indicative calculation has been prepared of the
impact on property values, and council rates. Based on the results for Scenario 1 in terms of employment, GRP
and population, Table 4.5 (an extension of Table 4.4) represents a calculation of the wealth and Council
revenue challenge of the scenario. A loss of regional population of 73, and of regional employment of 138 jobs,
is conservatively modelled as being linked to a loss of property values of almost 2% per property, while Council
rate revenue would be reduced by almost $0.5 million per year. All values are in today’s (2011) dollars
Table 5.5

Impact results – household value and council rates, scenario 1, Riverland region
Base
After
Change
%
(i.e. yr 0)
Shock
in value
Change

No of Households

15,488

15,455

-33

-0.2%

47.5

46.6

-0.9

-1.9%

10,325

10,324

-1

0.0%

Industrial/Commercial Properties

1,000

1,000

0

0.0%

Agricultural Properties

4,500

4,498

-2

0.0%

Underlying Residential Property Value (2011 $'000)

282.0

276.8

-5.2

-1.9%

Underlying Industrial Property Value (2011 $'000)

500.0

489.9

-10.1

-2.0%

Underlying Agricultural Property Value (2011 $'000)

170.0

166.6

-3.4

-2.0%

21.9

21.5

-0.4

-1.9%

Median Real Household Income (2011 $'000)
Residential Properties

Council Rate Revenues (2011 $m)
Source: Consultant analysis.

While SA Murray irrigators clearly suffered financial stress as a result of the recent drought, access to the
water market enabled many growers to acquire water that would not have been available otherwise in the
state. Water markets enabled many growers to trade water into SA from NSW and Victorian irrigators to offset
reduced allocations experienced in the seasons from 2006-07 to 2010/11, none of which saw irrigators receive
more than a 67% allocation. While not included in the model, it could therefore be argued that the use of
water markets could be used by some growers to offset future reductions in annual water availability and thus
offset the reductions in gross regional product. This is reinforced by a National Water Commission (2010)
report, which concluded that the total production benefits of water trading in 2008-09 was $370 million, of
which South Australia received a net benefit of $271 million.
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5.2.2

SCENARIO 2

Model inputs and assumptions
Under a long-term, 25 per cent reduction in water availability, the following response was assumed. As for
scenario 1, the context is that of recent years where most growers have used their excess water entitlements
(if any) to make up the shortfall in annual allocations. Additionally, many growers have traded in the
temporary market to meet their shortfall. Faced with an additional and permanent reduction of 25 per cent in
allocation, the following response has been assumed:
•

region wide crop area to fall by 25 per cent (assume no yield and minimal management costs on
that area) – assumed that this will be achieved through water trading with permanent transfers
from those leaving the industry to those remaining;

•

region wide production (and GVP) to fall by 20 per cent – assumed that land taken out is less
productive than that remaining;

•
•

•

no productive alternative use of land removed from irrigated horticultural production;
water use efficiency improves over time so that yields per hectare increase by 1 per cent per
annum (this may be conservative but applies to all irrigators over a 10 year period, does not take
account of any specific future programs that may be designed to improve water use efficiency and is
additional to labour productivity improvements (see below)); and
economy wide labour productivity improvement of 0.5 per cent per annum over 10 years.

These assumptions are summarised in Table 4.6.
Table 5.6

Scenario 2 assumptions

Assumptions
Permanent reduction in water allocation

25%

Permanent reduction in crop area

25%

Initial reduction in regional production

20%

Annual improvement in water use efficiency

1.0%

Annual economy wide increase in labour productivity

0.5%

This set of assumptions was transformed into a profile of output changes by irrigation sector which can be
represented in the RISE model as a profile of changes in final demand. The Riverland irrigated agriculture
sectors, winegrapes, vegetables and fruit and nuts, have been used to illustrate the scenario. Table 4.7
provides the simulated changes in final demand for each of the three sectors over a 10-year period.
Table 5.7

Changes in final demand, scenario 2, Riverland region
Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10
a

-20%

-19%

-18%

-17%

-16%

-15%

-14%

-13%

-12%

-11%

Viticulture ($m)

-43.8

-41.6

-39.4

-37.2

-35.1

-32.9

-30.7

-28.5

-26.3

-24.1

Vegetables ($m)

-4.2

-4.0

-3.8

-3.5

-3.3

-3.1

-2.9

-2.7

-2.5

-2.3

-39.3

-37.3

-35.3

-33.4

-31.4

-29.4

-27.5

-25.5

-23.6

-21.6

Change in Output
Change in GVP:

Fruit and Nuts ($m)
a

Change relative to the baseline estimate for 2009/10 derived from the Riverland RISE model.
Source: EconSearch analysis.
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Model simulation
To simulate the impact of these expenditures on the regional economy, the following steps were taken using
the Riverland RISEv3.0 model (i.e. RISE _3.0_Riverland_66_0910.xlsm).
•

At Main Menu/Conduct Impact Analysis/Base Data some of the underlying assumptions were
specified. The deflator index between the model year (2009/10) and year 1 of analysis (2010/11)
was entered (179.4). The population migration coefficient was specified (0.75) which indicates the
proportion of employees who remain in the region after they lose their job (negative employment
impact). Labour productivity assumption was also included (0.5%/annum).

•

At Main Menu/Conduct Impact Analysis/Input Data for Final Demand Impact in the Year 1 column,
estimates of reductions in local industry expenditure were entered into the corresponding rows.
These are the values listed in Table 4.3 under the heading ‘Local Industry Expenditure’.

•

At Main Menu/Conduct Impact Analysis/Input Data for New Industry Impact in the Year 1 column,
estimates of reductions in returns to primary inputs (wages and salaries and gross operating surplus)
were entered into the corresponding rows. These are the values listed in Table 4.3 under the
heading ‘Primary Inputs’.

Model results
The results of the simulated changes in final demand, in both absolute and relative terms, are presented in
Table 4.8. For each of the impact indicators (GRP, employment, household income and population) the
negative impact on the regional economy is shown to be diminishing over time. This is partly because of the
assumed improvement in water use efficiency and, in the case of employment and population impacts, partly
due to the underlying labour productivity assumptions.
Table 5.8

Impact results (direct + indirect), scenario 2, Riverland region
Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10

Gross Regional Product
GRP ($m)
Share of regional total (09/10)

-68

-64

-61

-58

-54

-51

-47

-44

-41

-37

-4.7%

-4.4%

-4.2%

-4.0%

-3.7%

-3.5%

-3.3%

-3.0%

-2.8%

-2.6%

Employment
No. fte jobs
Share of regional total (09/10)

-638

-603

-569

-534

-500

-467

-434

-401

-368

-336

-4.0%

-3.8%

-3.6%

-3.4%

-3.2%

-2.9%

-2.7%

-2.5%

-2.3%

-2.1%

Household Income
Household Income ($m)
Share of regional total (09/10)

-25

-23

-22

-21

-20

-18

-17

-16

-15

-14

-3.4%

-3.3%

-3.1%

-2.9%

-2.7%

-2.6%

-2.4%

-2.2%

-2.1%

-1.9%

Population
No. persons
Share of regional total (09/10)

-343

-325

-306

-288

-269

-251

-233

-216

-198

-181

-1.0%

-1.0%

-0.9%

-0.9%

-0.8%

-0.8%

-0.7%

-0.6%

-0.6%

-0.5%

Source: EconSearch analysis.

An indicative calculation has been prepared of the impact on property values, and council rates. Based on the
results for Scenario 2 in terms of employment, GRP, population, etc., Table 4.9 (an extension of Table 4.8)
presents a calculation of the wealth and Council revenue challenge of the scenario. Residential property values
are modelled as declining significantly, with a subsequent drastic impact on Council rate revenue.
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Table 5.9

Impact results – household value and council rates, scenario 2, Riverland region

Base
(ie yr 0)
No of Households
15,488
Median Real Household Income ($'000)
47.5
Residential Properties (number)
10325
Ind/Commercial Properties (number)
1000
Agricultural Properties (number)
4500
Underlying Residential Property Value ($'000) 282.0
Underlying Industrial Property Value ($'000)
500.0
Underlying Agric Property Value ($'000)
170.0
Council Revenues
22

Year 1
15,333
46.3
10,320
998
4,491
275.2
469.7
159.7
21.1

Year 2
15,341
44.8
10,320
998
4,491
266.1
471.1
160.2
20.6

Year 3
15,350
43.3
10,321
998
4,492
257.5
472.5
160.7
20.2

Year 4
15,358
42.0
10,321
998
4,492
249.2
474.0
161.1
19.8

Year 5
15,367
40.6
10,321
998
4,493
241.3
476.1
161.9
19.4

Year 6
15,375
39.4
10,322
999
4,493
234.2
476.8
162.1
19.0

Year 7
15,383
38.3
10,322
999
4,494
227.6
478.9
162.8
18.7

Year 8
15,390
37.2
10,322
999
4,494
221.3
480.3
163.3
18.3

Year 9
15,399
36.3
10,322
999
4,495
215.4
481.7
163.8
18.0

Source: Consultant analysis.

Permanent water reductions clearly reduce the long term potential water availability for irrigators in the
Riverland. However, if there were to be reduced entitlements overall in the Riverland as a result of, for
example, Government buy back policy this can be offset by using the permanent water market to trade
interstate entitlements into South Australia. Other options include growers using the temporary trade market
to buy in water on an annual basis and simply owning no permanent entitlements. What becomes important in
both instances is whether general business conditions remain favourable enough for growers to continue to
produce crops.
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Year 10
15,406
35.3
10,323
999
4,495
209.9
483.8
164.5
17.8

6

A SCENARIO DEMONSTRATION OF ESTIMATING ‘NEW INDUSTRY’ IMPACTS – SCENARIO 3

In order to demonstrate the data requirements and process by which ‘new industry’ impacts are measured
using the RISE v3.0 model, a hypothetical development scenario in the Murraylands region has been
developed. Description of the scenario, input data estimation methods and the results of the analysis follows.
A simple, hypothetical irrigation expansion scenario has been developed to demonstrate some of the positive
features of the RISE impact model.

6.1

MODEL INPUTS AND ASSUMPTIONS

The Mallee Prescribed Wells Area (PWA) Annual Water Use Report indicates that 6,700 hectares was irrigated
using approximately 40.5 GL in 2008/09 (Arnold 2010). With the Water Allocation Plan for the Mallee PWA yet
to be finalised, and the process of volumetric conversion of existing licences (currently expressed in terms of
irrigation equivalents (HaIE)) still to be settled, there is some uncertainty about future allocations for irrigators.
Nevertheless, at an aggregate level, there appears to be some scope for further expansion of irrigated
horticulture within the region.
In 2008/09, there were 3,800 hectares of potatoes grown using 25.5 GL of water. This represented 56 per cent
of the total irrigated area and 63 per cent of total water use. According to Arnold (2010) growers have plans to
expand irrigated area by around 700 hectares over a five year period.
Potato production has been used to illustrate the expansion scenario. Because the costs and returns for
potatoes are different to other vegetable and tree crops, the expected expanded potato production can be
entered into the RISE model as a new industry.
Table 5.1 provides the costs and returns for a representative 35 hectare centre pivot operation in the Mallee
PWA. Costs are categorised as either variable or overhead costs. The final column in Table 5.1 shows the
allocation of each item of expenditure to the relevant input-output sectors.
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Table 6.1

Costs, returns and I/O sector allocations, baseline for scenario 3, Murraylands region
Unit

Base I/O Allocation

Irrigated area

ha

35

Average price

$/t

400

Average yield

t/ha

40

Sale of potatoes

$/ha

16,000

Irrigation rate

ML/ha

6.7

Water allocation

ML

235

Water entitlement

ML

235
$/unit

Total

Income
Sale of potatoes

$560,000

Gross Income

$560,000

Variable Costs
Disease sprays

$/ha

595

Pest sprays

$/ha

206

$7,208 10% RTrade, 90% Imports

Nutrient sprays

$/ha

65

$2,259 10% RTrade, 90% Imports

Herbicides

$/ha

215

$7,537 10% RTrade, 90% Imports

Fertiliser

$/ha

629

Contract operations

$/ha

250

Freight

$/t

30

$20,825 10% RTrade, 90% Imports

$22,006 10% WTrade, 2% Tport, 88% Imports
$8,750 100% ServAg
$1,200 100% Road Transport

Fuel

$/ha

1,613

Labour
Irrigation costs

$/ha
$/ML

4,092
259

Land based levy a
Water based levy

c/$

0.012

$148 100% Govt Admin

5.30

$1,243 100% Govt Admin

$/ML

$56,471 10% RTrade, 90% Imports
$143,206 100% W&S
$60,763 60% Water, 20% Elect, 10% Other
Mach & Equip, 10% Imports

Total Variable Costs

$331,615

Gross Margin

$228,385

Overheads
Labour
Consumables
Maintenance
Depreciation
Insurance

$49,964 100% W&S
$8,186 25% Elect, 5% RTrade ,70% Imports
$7,277 30% OthMach&Equip, 30% ConTS,
20% RTrade, 20% Imports
$18,361 100% GOS
$7,115 10% Finance & Insurance, Imports 90%

Total Overheads

$5,457 80% Prop & Bus Serv, 20% Imports
$10,369 30% RTrade, 20% Comm'n, 30% Govt
Admin, 20% Imports
$106,730

EBIT

$121,655 100% GOS

Professional services
Office/administration

Source: EconSearch analysis.

The next step in the impact analysis is to scale up the centre pivot level income and expenditures to the
regional level. As with the vineyard analysis under scenario 1, in a detailed analysis, this may require a model
of a range of potato production system types and sizes to be prepared to properly represent the diversity in
the industry. Here, however, the expenditure pattern of the 35 hectare centre pivot is assumed to be
representative of the industry as a whole.
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For this analysis, the growth in the regional potato industry was estimated to be approximately 700 ha that
would occur over a 3-year period (50% in year 1, additional 30% in year 2 and final 20% in year 3). On this basis
the expenditure by local industry as well as wages and salaries and employment can be calculated and is
illustrated in Table 5.2.
Table 6.2

Data for RISE model new potato industry development, scenario 3, Murraylands region

Sector

Year 1
($m)

Year 2
($m)

Year 3
($m)

0.088

0.140

0.175

Local Industry Expenditure
Services to agriculture
Other machinery and equipment manufacturing

0.069

0.111

0.139

Electricity supply

0.130

0.208

0.259

Water, sewerage, drainage

0.365

0.583

0.729

Construction trade services

0.009

0.014

0.017

Wholesale trade

0.022

0.035

0.044

Retail trade

0.114

0.183

0.228

Road transport

0.424

0.679

0.849

Communication services

0.008

0.013

0.017

Finance and insurance

0.028

0.046

0.057

Property, business services

0.022

0.035

0.044

Government administration

0.173

0.277

0.346

1.452

2.323

2.904

Wages and salaries

1.632

2.611

3.264

Gross operating surplus

1.376

2.201

2.752

Imports

1.170

1.872

2.340

4.178

6.685

8.356

5.630

9.008

11.260

27

44

54

Total Local Industry Expenditure
Primary Inputs

Total Primary Inputs
Total Turnover
Employment (fte)

Source: EconSearch analysis.

With the development of an additional 700 ha under irrigation means that area will no longer available for the
current land use. From a modelling viewpoint, this needs to be included in the analysis as a negative change in
production and can be simulated in the RISE model as a negative change in final demand. Assuming an average
yield of 1.5 tonnes per hectare and a grain price of $300/tonne, would mean a fall in the value of regional grain
production of around $315,000 by year 3.
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6.2

MODEL SIMULATION

To simulate the impact of these expenditures on the regional economy, the following steps were taken using
the Murraylands RISEv3.0 model (i.e. RISE _3.0_Murraylands_66_0910.xlsm).

6.3

•

At Main Menu/Conduct Impact Analysis/Base Data some of the underlying assumptions were
specified. The deflator index between the model year (2009/10) and year 1 of analysis (2010/11)
was entered (179.4). The population migration coefficient was specified (0.75) which indicates the
proportion of new jobs filled by previously unemployed locals (positive employment impact). Labour
productivity assumption was also included (0.5%/annum)

•

At Main Menu/Conduct Impact Analysis/Input Data for New Industry Impact in the Year 1 to Year 3
columns, estimates of turnover, wages and salaries, gross operating surplus and employment were
entered into the corresponding rows in the top panel of the screen under “New Industry/Firm
parameters”. These are the values listed in Table 5.2 under the heading ‘Primary Inputs’.

•

At Main Menu/Conduct Impact Analysis/Input Data for New Industry Impact in the Year 1 to Year 3
columns, estimates of expenditure on locally provided goods and services were entered into the
corresponding rows in the lower panel of the screen under “Intermediate Demand”.

•

At Main Menu/Conduct Impact Analysis/Input Data for Final Demand Impact in the Year 1 to Year 3
columns estimates of declining value of grain production was entered into the Grains sector row.

MODEL RESULTS

The results of the simulated changes of a new industry with a small negative change in final demand, in both
absolute and relative terms, are presented in Table 5.3. For each of the impact indicators (GRP, employment,
household income and population) the impact on the regional economy is shown to be increasing over time as
the expansion occurs over a 3-year period. By year 3 gross regional product (GRP), for example, would be
expected to increase by around $9 million, or approximately 0.7 per cent of total Murraylands GRP
(approximately $1.4 billion in 2009/10).
Table 6.3

Impact results (direct + indirect), scenario 3, Murraylands region
Impact

Share of regional total

Year 1

Year 2

Year 3

(Year 3)

4.6

7.3

9.1

0.7%

45

71

89

0.6%

Household Income ($m)

2.4

3.9

4.9

0.7%

Population (No. persons)

23

37

46

0.1%

Gross Regional Product ($m)
Employment (No. fte jobs)

Source: EconSearch analysis.

An indicative calculation has been prepared of the impact on property values, and council rates. Based on the
results for Scenario 3 in terms of employment, GRP, population, etc., Table 5.4 (an extension of Table 5.3)
presents a calculation of the wealth and Council revenue challenge of the scenario. Residential property
values are modelled as increasing slightly in real terms, with a subsequent small impact on Council rate
revenue.
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Table 6.4

Impact results – household value and council rates, scenario 3, Murraylands region

No of Households
Median Real Household Income (2011 $'000)
Residential Properties

Base
(ie yr 0)

Year 1

Year 2

Year 3

15,911

15,922

15,928

15,932

39.5

39.6

39.9

40.2

10607

10,611

10,613

10,614

Industrial/Commercial Properties

719

720

721

721

Agricultural Properties
Underlying Residential Property Value (2011
$'000)
Underlying Industrial Property Value (2011 $'000)
Underlying Agricultural Property Value (2011
$'000)
Council Rate Revenues (2011 $m)

5304

5,312

5,316

5,320

226.3

227.0

228.4

230.1

401.3

402.8

403.7

404.2

136.4

137.0

137.2

137.4

33.7

33.9

34.1

34.3

Source: Consultant analysis.
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7

MODELS AVAILABLE TO LOCAL GOVERNMENT IN SA FOR REGIONAL ECONOMIC IMPACT
ANALYSIS

There are a number of organisations offering regional economic modelling options for regions to use in
assessing the impact of regional environment, policy or project change and how it affects the economy of the
region. In the main, all of the models involve the development of and use of regional input output tables.
These are, as described earlier, a description of the interactions between economic sectors in the economy.
The RISE model utilised in this project is one of the models available for use. The following summarises various
models and their availability for application. It should be noted that the model that is used is rarely the reason
for significant differences in outcomes in study results – the researcher must carefully construct the economic
shocks, and understand those shocks in order to interpret the results and outcomes.
RISE (EconSearch)
The RISE model has been well described throughout this report. It is a spreadsheet application of standard
input output modelling – which is a simple whole of economy modelling framework for tracing the complete
impact of a given economic shock. The economic assumptions of the model are simple in the context of limited
supply side responses. It is assumed that the regional economy will adjust proportionally upwards or
downwards based on the strength of the economic shock. To improve on this aspect of the modelling
framework the RISE model has been extended as demographic-economic (DECON) models (based on work
undertaken by Mangan and Phibbs 1989). The two key characteristics of the DECON model, when compared
with a standard economic model, are as follows.
•

The introduction of a population ‘sector’ (or row and column in the model) makes it possible to
estimate the impact on local population levels of employment growth or decline.

•

The introduction of an unemployed ‘sector’ makes it possible to account for the consumptioninduced impact of the unemployed in response to economic growth or decline

It should be further noted that economic interpretation of Input-Output models can be extended to present
environmental-economic models. Several extensions to the standard I-O model are included in the
environmental-economic models developed by EconSearch, include:
•

water consumption;

•

net energy consumption; and

•

net greenhouse gas (GHG) emissions.

Remplan (Compelling Economics)
The Remplan model seems from all descriptions to also be an input-output based modelling framework – while
this is not made clear in the Remplan web-site per se, it is apparent in accompanying documentation (see for
example the paper Bringing It All Together – Regional Economic Modelling as a Tool for Empowerment and
Effective Decision-making, by Ian Pinge – the model developer).
It would seem that one difference between the REMPLAN model and RISE is that the REMPLAN model
automates within it the construction of the underlying input-output table.
ME-iSTAR (Macroeconomics)
ME-iSTAR described itself as a general equilibrium industry and regional model of the Australian economy, and
its states and territories. The model is described as provides both short and long term forecasts for industries
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within regions as well as Australia as a whole and its states and territories. It is also presented as an Excel
spreadsheets-based model, and again would seem to be essentially an input output framework.
Centre of Policy Studies
The Centre of Policy Studies operates a number of models – in a general equilibrium framework. These are
much more complicated models than the ones described above. The MMRF model is a dynamic model of
Australia's six states and two territories. It models each region as an economy in its own right, with regionspecific prices, region-specific consumers, region-specific industries, and so on. The model also includes some
capabilities for environmental analysis, and a regional disaggregation facility that allows results for the six
states. Modelling in detail a smaller region requires significant development of the underlying regional data
based (an IO table, and elasticities of supply and demand).
The Centre of Policy Studies also operates TERM (The Enormous Regional Model) - another multi-regional
model of Australia, similar to MMRF (the two models are based on the same data). TERM allows up to 57
regions to be modelled in a "bottoms-up" manner.
This model is available for licence, but is complex and requires a considerable investment in time and training
– making it relatively inaccessible to regional policy makers. Projects using it would generally be done on a
consulting basis.
National Economics
National Economics (previously NIEIR) has three regional models it promotes to undertake regional economic
impact. The State (SIMP) and Regional IMP (RIMP) models are recommended for use in forecasting state and
regional activity, and assessing state and regional impacts. The Regional Household Information System (RHIS)
uses micro-simulation techniques to distribute estimates of household expenditure and incomes to potentially
very small regions (i.e. a “tops-down” approach).
National Economics have what they describe as an integrated model of the eight Australian States and an
integrated model of Local Government Areas in each State. The model is built around a 100 industry inputoutput structure with each industry in each State/LGA linked to the same industry in every other State/LGA by
interstate/inter-regional trade matrices. The state and regional IMP models provide estimates of:
•

population growth;

•

dwelling commencements;

•

housing stock;

•

employment by industry;

•

output by industry;

•

gross regional product; and

•

estimated consumption expenditure.

This model essentially uses a set of econometric forecasting equations, which are the base for the shock, with
results distributed across industries using an IO framework. Again this is a complex model that is normally
accessed on a consulting basis.
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APPENDIX 1

INTERMEDIATE SECTOR SPECIFICATION

Appendix Table 1.1
Intermediate sector specification for the I-O models
MMLGA, Murraylands and Riverland
National I-O Table (2005/06)
regions
(109 sectors)
(66 sectors)
1
Sheep
1
0101 Sheep
2

Grains

2

0102 Grains

3

Beef cattle

3

0103 Beef cattle

4

Dairy cattle

4

0104 Dairy cattle

5

Pigs

5

0105 Pigs

6

Poultry

6

0106 Poultry

7

Viticulture

7

0107 (part) Other agriculture

8

Vegetables

0107 (part) Other agriculture

9

Fruit and nuts

0107 (part) Other agriculture

10

Other agriculture

0107 (part) Other agriculture

11

Services to agriculture

8

0200 Services to agric., hunting & trapping

12

Forestry

9

0300 Forestry and logging

13

Commercial fishing

10

0400 Commercial fishing

14

Coal

11

1101 Coal

15

Oil and gas

12

1201 Oil and gas

16

Iron & non-ferrous ores

13

1301 Iron ores

14

1302 Non-ferrous metal ores

17

Other mining

15

1400 Other mining

18

Services to mining

16

1500 Services to mining

19

Meat & meat products

17

2101 Meat & meat products

20

Dairy products

18

2102 Dairy products

21

Fruit & vegetable products

19

2103 Fruit and vegetable products

22

Oils & fats

20

2104 Oils and fats

23

Flour mill products & cereal foods

21

2105 Flour mill products & cereal foods

24

Other food products

22

2106 Bakery products

23

2107 Confectionery

24

2108 Other food products

25

Wine

25

2113 Wine, spirits and tobacco products

26

Other beverages

26

2109 Soft drinks, cordials and syrups

27

2110 Beer and malt

28

2201 Textile fibres, yarns etc.

29

2202 Textile products

30

2203 Knitting mill products

31

2204 Clothing

32

2205 Footwear

27

Textiles, clothing and footwear

33

2206 Leather & leather products

28

Sawmill products

34

2301 Sawmill products

29

Other wood products

35

2302 Other wood products

30

Pulp, paper & paperboard

36

2303 Pulp, paper & paperboard
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31

MMLGA, Murraylands and Riverland
regions
(66 sectors)
Paper containers & products

37

2304 Paper containers and products

32

Printing & services to printing

38

2401 Printing & services to printing

33

Publishing, recorded media, etc.

39

2402 Publishing; recorded media etc

34

Petrochemical & other chemical products

40

2501 Petroleum & coal products

41

2502 Basic chemicals

42

2503 Paints

43
44

2504 Medicinal & pharmaceuticals products,
pesticides
2505 Soap & detergents

45

2506 Cosmetics & toiletry preparations

46

2507 Other chemical products

47

2508 Rubber products

35

Non-metallic mineral products

National I-O Table (2005/06)
(109 sectors)

48

2509 Plastic products

49

2601 Glass & glass products

50

2602 Ceramic products

51

2603 Cement, lime and concrete slurry

52

2604 Plaster & other concrete products

53

2605 Other non-metallic mineral products

36

Iron and steel

54

2701 Iron & steel

37

Basic non-ferrous metals & products

55

2702 Basic non-ferrous metals & products

38

Metal products

56

2703 Structural metal products

57

2704 Sheet metal products

58

2705 Fabricated metal products

59
60

2801 Motor vehicles & parts; other transport
equip
2802 Ships and boats

61

2803 Railway equipment

62

2804 Aircraft

63

2805 Photographic & scientific equipment

64

2806 Electronic equipment

65

2807 Household appliances

66

2808 Other electrical equipment

67

2809 Agricultural, mining etc. machinery

68

2810 Other machinery & equipment

39
40

Motor vehicles & parts; other transport
equip
Other machinery & equipment

41

Furniture

69

2902 Furniture

42

Other manufacturing

70

2901 Prefabricated buildings

71

2903 Other manufacturing

43

Electricity supply

72

3601 Electricity supply

44

Gas supply

73

3602 Gas supply

45

74

46

Water supply, sewerage & drainage
services
Residential building

75

3701 Water supply, sewerage & drainage
services
4101 Residential building

47

Other construction

76

4102 Other construction

48

Construction trade services

77

4201 Construction trade services
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49

50

MMLGA, Murraylands and Riverland
regions
(66 sectors)
Wholesale trade

Retail trade

National I-O Table (2005/06)
(109 sectors)
78

4501 Wholesale trade

79

4502 Wholesale mechanical repairs

80

4503 Other wholesale repairs

81

5101 Retail trade

82

5102 Retail mechanical repairs

83

5103 Other retail repairs

51

Accommodation, cafes & restaurants

84

5701 Accommodation, cafes & restaurants

52

Road transport

85

6101 Road transport

53

Rail, pipeline & other transport

86

6201 Rail, pipeline & other transport

54

Water transport

87

6301 Water transport

55

Air & space transport

88

6401 Air & space transport

56

Services to transport; storage

89

6601 Services to transport; storage

57

Communication services

90

7101 Communication services

58

Finance & insurance

91

7301 Banking

92

7302 Non-bank finance

93

7401 Insurance

94
59

Ownership of dwellings

95

7501 Services to finance investment &
insurance
7701 Ownership of dwellings

60

Property & business services

96

7702 Other property services

97

99

7801 Scientific research, technical &
computer serv.
7802 Legal, accounting, marketing & business
serv.
7803 Other business services

98

61

Government administration

100

8101 Government administration

62

Defence

101

8201 Defence

63

Education

102

8401 Education

64

Health & community services

103

8601 Health services

104

8701 Community services

65

Cultural & recreational services

105

9101 Motion picture, radio and television
services
9201 Libraries, museums & the arts

106
107
66

Personal services

108

9301 Sport, gambling and recreational
services
9501 Personal services

109

9601 Other services

Source: EconSearch analysis and ABS (2009).
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APPENDIX 2

GLOSSARY OF INPUT-OUTPUT TERMINOLOGY

Basic price is the price received for a good or service by the producer. It is also known as the producers' price.
It excludes indirect taxes and transport, trade and other margins.
Changes in inventories (stocks) "consist of stocks of outputs that are held at the end of a period by the units
that produced them prior to their being further processed, sold, delivered to other units or used in other ways
and stocks of products acquired from other units that are intended to be used for intermediate consumption
or for resale without further processing" (ABS 2008b).
Consumption-induced impacts are additional output and employment resulting from re-spending by
households that receive income from employment in direct and indirect activities. Consumption-induced
effects are sometimes referred to as 'induced effects'.
DECON model is a demographic-economic model based on a traditional input-output model. The introduction
of a population ‘sector’ (or row and column in the model) makes it possible to estimate the impact on local
population levels of employment growth or decline. The introduction of an unemployed ‘sector’ makes it
possible to account for the consumption-induced impact of the unemployed in response to economic growth
or decline.
Direct (or initial) impacts are an estimate of the change in final demand or level of economic activity that is
the stimulus for the total impacts.
Employment is a measure of the number of working proprietors, managers, directors and other employees, in
terms of the number of full-time equivalents and total (i.e. full-time and part-time) jobs. Employment is
measured by place of remuneration rather than place of residence.
ess is an estimate of the proportion of employed who are not eligible for welfare benefits when they lose their
job.
Exports (other) are a measure of the value of goods and services sold from the region/state of interest to
consumers in other regions, interstate and overseas, net of sales to visitors to the region.
Final demand quadrant (components of) includes household and government consumption expenditure, gross
fixed capital formation, changes in inventories (stocks), tourism expenditure and 'other' exports.
First-round impacts are estimates of the requirement for (or purchases of) goods and services from other
sectors in the economy generated by the initial economic activity.
Flow-on impacts are the sum of production-induced impacts, consumption-induced impacts and offsetting
consumption effects.
Government consumption expenditure includes "net expenditure on goods and services by public authorities,
other than those classified as public corporations, which does not result in the creation of fixed assets or
inventories or in the acquisition of land and existing buildings or second-hand assets. It comprises expenditure
on compensation of employees (other than those charged to capital works, etc.), goods and services (other
than fixed assets and inventories) and consumption of fixed capital. Expenditure on repair and maintenance of
roads is included. Fees, etc., charged by general government bodies for goods sold and services rendered are
offset against purchases. Net expenditure overseas by general government bodies and purchases from public
corporations are included. Expenditure on defence assets that are used in a fashion similar to civilian assets is
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classified as gross fixed capital formation; expenditure on weapons of destruction and weapon delivery
systems is classified as final consumption expenditure" (ABS 2008b).
Gross fixed capital formation (GFCF) includes government, private and public corporation expenditure on new
fixed assets plus net expenditure on second-hand fixed assets, including both additions and replacements (see
ABS 2008b for further detail).
Gross operating surplus and gross mixed income. Gross operating surplus (GOS) is a measure of the operating
surplus accruing to all enterprises, except unincorporated enterprises. It is the excess of gross output over the
sum of intermediate consumption, household income and taxes less subsidies on production and imports.
Gross mixed income (GMI) is a measure of the surplus or deficit accruing from production by unincorporated
enterprises (ABS 2008b). The National Accounts definition of this indicator, as specified in the 2004/05
National I-O table (ABS 2008a), includes drawings by owner operators (or managers). In the state model used
in this project, drawings by owner operators have been included in household income.
Gross regional/state product (GRP/GSP) is a measure of the net contribution of an activity to the
regional/state economy. GRP/GSP is measured as value of output less the cost of goods and services (including
imports) used in producing the output. In other words, it can be measured as the sum of household income,
'gross operating surplus and gross mixed income net of payments to owner managers' and 'taxes less subsidies
on products and production'. It represents payments to the primary inputs of production (labour, capital and
land). Using GRP/GSP as a measure of economic impact avoids the problem of double counting that may arise
from using value of output for this purpose.
Household consumption expenditure includes "net expenditure on goods and services by persons and
expenditure of a current nature by private non-profit institutions serving households. This item excludes
expenditures by unincorporated businesses and expenditures on assets by non-profit institutions (included in
gross fixed capital formation). Also excluded is expenditure on maintenance of dwellings (treated as
intermediate expenses of private enterprises), but personal expenditure on motor vehicles and other durable
goods and the imputed rent of owner-occupied dwellings are included. The value of 'backyard' production
(including food produced and consumed on farms) is included in household final consumption expenditure and
the payment of wages and salaries in kind (e.g. food and lodging supplied free to employees) is counted in
both household income and household final consumption expenditure" (ABS 2008b).
Household income is a component of GRP/GSP and is a measure of wages and salaries paid in cash and in-kind,
drawings by owner operators and other payments to labour including overtime payments, employer’s
superannuation contributions and income tax, but excluding payroll tax.
Imports are a measure of the value of goods and services purchased by intermediate sectors and by
components of final demand in the region/state of interest from other regions, interstate and overseas.
Industrial-support impacts are output and employment resulting from second, third and subsequent rounds of
spending by firms.
Input-output analysis is an accounting system of inter-industry transactions based on the notion that no
industry exists in isolation.
Input-output model is a transactions table that illustrates and quantifies the purchases and sales of goods and
services taking place in an economy at a given point in time. It provides a numerical picture of the size and
shape of the economy and its essential features. Each item is shown as a purchase by one sector and a sale by
another, thus constructing two sides of a double accounting schedule.
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Multiplier is an index (ratio) indicating the overall change in the level of activity that results from an initial
change in economic activity. They are an indication of the strength of the linkages between a particular sector
and the rest of the state or regional economy. They can be used to estimate the impact of a change in that
particular sector on the rest of the economy.
Offsetting consumption effects are 'lost' consumption expenditure by the local unemployed before taking a
job or 'new' consumption expenditure of those losing a job as they shift to welfare payments.
Output (Value of) is a measure of the gross revenue of goods and services produced by commercial
organisations (e.g. farm-gate value of production) and gross expenditure by government agencies. Total
output needs to be used with care as it can include elements of double counting when the output of
integrated industries is added together (e.g. the value of winery output includes the farm-gate value of
grapes). For sectors where superior regional data are not available, value of output by industry is allocated
across regions on an employment basis, rather than in terms of the location of other factors of production
such as land and capital.
Population impacts are a measure of the change in the number of people resident in the region as a result of
employment growth or decline.
Purchasers' price is the price paid for a good or service paid by the purchaser. It includes indirect taxes and
transport, trade and other margins.
Primary input quadrant (components of) includes household income, gross operating surplus and gross mixed
income net of payments to owner managers, taxes less subsidies on products and production and imports.
Production-induced impacts are the sum of first-round and industrial support impacts. Production-induced
impacts are sometimes referred to as 'indirect effects'.
rho is an estimate of the proportion of employees who remain in the region after they lose their job (negative
employment impact) or the proportion of new jobs filled by previously unemployed locals (positive
employment impact).
Taxes less subsidies on products and production (TLSPP) is defined as 'taxes on products' plus 'other taxes on
production' less 'subsidies on products' less 'other subsidies on production'. Taxes on products are taxes
payable per unit of some good or service. Other taxes on production consist of all taxes that enterprises incur
as a result of engaging in production, except taxes on products. Subsidies on products are subsidies payable
per unit of a good or service. Other subsidies on production consist of all subsidies, except subsidies on
products, which resident enterprises may receive as a consequence of engaging in production (ABS 2008b).
Tourism expenditure is a measure of the value of sales of goods and services to visitors to the state or region.
Total impacts are the sum of initial (or direct) and flow-on impacts.
Type I multiplier is calculated as (direct effects + production-induced effects)/direct effects.
Type II multiplier is calculated as (direct effects + production-induced effects + consumption-induced
effects)/direct effects.
Type III multiplier is a modified Type II multiplier, calculated by including a population and unemployed row
and column in the 'closed' direct coefficients matrix of the standard I-O model. Calculated as (direct effects +
production-induced effects + consumption-induced effects + offsetting consumption effects)/direct effects.
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Disclaimer

We have prepared the above report exclusively for the use and benefit of our client. Neither the firm nor any
employee of the firm undertakes responsibility in any way whatsoever to any person (other than to the above
mentioned client) in respect of the report including any errors or omissions therein however caused.
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