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Irr January 1978, the Department of Connercial and Industrial
Development, and Comalco Lirnited commissioned the authors to apply the

input-output technique for the analysis of the economic inpact of major

industrial developments at Gladstone, This document reports on that research.

This report has two objectives. Firstly, it presents a

methodological frarnework for the analysis of economic inpacts with input-
output models. This approach, based on the Generation of Regional Input-
Output Tables (GRIT) system developed previously by the authors, allows the

analyst to measure the effects of both the construction and operating
phases of new i.ndustries, plus the spatial incidence of impacts as they
effect the 1ocal, regional, state and national economies.

Secondly, this report presents the results of the enrpirical
application of the above system to the analysis of the economic impact of
an aluminium smelter, cement clinker plant, and therrnal power station.
Quantitative results in terms of projected industry output, household income

and employment effects are presented along with qualitative assessments

designed to aid user interpretation of the results.

This report in conjunction with GRIT will faciLitate an increasing
econornic content in the urban and regional planning process.

T.D. Mandeville

R.C. Jensen
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PR.OLOGUE

nAs artists began a century ago to construct their works

backward, starting with the effect, so now with industry
and planning. fn general, electric speed-up requires
complete knowledge of ultinate effects.rr

l,tarshall Mcluhan, Understandins Media"

Abacus, 1964, p. 378.



CHAPTIR 1

i NTRODUCTi GI!

1.1 BACKGROUND AND OBJECTIVE OF THE STUDY

The 1970rs have witnessed an increasing desire on the part of
government and industry to assess the impact of new developnents on host

regions. Most new projects now require an Environmental Impact Assessment

and recently governments ha.,re shown more interest in possessing information

on the potentiai economic effects of new deveLopnents. Ideally this
:,nforrnation would present a blueprint of the expected structure of the

regionai. economy folLowing the establishment of a new industry. This

information is important for planning and decision rnaking at all leve1s,

enabling business and government to perceive the magnitude of eventual effects,
and 1ike1y gaps in industry requirements and the provision of associated

servi ces .

At the loca1 and regional leve1 information relating to the inpact

of major projects has generally not been avail"able and this has made it
difficult to develop a consistent approach to regional economic planning.

In Australia, regional economic impact studies have tended to be somewhat

haphazard, employing a variety of approaches. One approach has been to
rassumet multipliers to be of a certain magnitude, or within a given range

of magnitudes. The asstrmed multipLiers are normally gained from informed

opinion and represent fbest-guesstinatesr in the absence of data from

comparable regions, or resources to complete an enpirical study in detail.
Another approach has been to tborrowr multipliers from a previously compieted

study from a region of similar industrial structure. A third approach has

been the !estirnationt of multipliers by a variety of questionabl,e techniques,

often from sparse and unsuitable regional data. These multipliers derived

must inevitably be of dubious value, but are often aceepted as rreasonable

estimatesr and assume an aura of authenticity which is not warranted.

In some circumstances the rborrowingr or the 'best-guessing' of
multipliers might be appropriate, for example in tentative or preliminary
studies, or studies of relatively insignificant events which do not warrant

a professional leve1 of attention. Where the size or the importance of the

impacting agent warrants serious attention, regional Keynesian multipliers,
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economic base multipliers or input-output multipliers can be developed. Of

these three models, input-output is by far the most powerful technique (see

Chapter 4). Input-output economics involves dividing the economy of an

area into industrial groupings (sectors) and tracing out the transactions

flows in dollars between the sectors for a given yeat. Once the fLows or
transactions tabLe has been compiled, simple mathematical transformations

can be made to derive output, income and employment nultipliers for each

sector in the economy. The multipliers a11ow the analyst to determine the

economic impact (in terms of industry output, income to households, and

empioyment) resulting from a given economic stimulus in a particular year.

?he model can also be adapted to examine the impact of a new firm or industry
on an area. Further details on the input-output model appear in Appendix I
and Chapter 4.

Input-output analysis is potentially a useful descriptive device

and a powerfuL analytical technique. In practice, the tine and expense

required to construct survey-based tabLes has restricted the application
of the technique to rresearchr rather than operational applications.
Certainly input-output techniques appear to have played a relatively
insignificant part i.n ruost regional planning decisions made by governnent,

due largely to the inatrility of analysts to produce input-output tables in
the tine span within which nost decisions nust be nade. Recent work at the

Unj,versity of Queensland has altered this situation, thereby laying the
groundwork for this study,

This study was conrnissioned by the Department of Comnercial and

Industrial Development, and Comalco Limited, both of which were concerted

to provide information on the local, regional and economy wide effects of
further major developments at Gladstone, Prior to the conmencement of this
study, the authors had developed a methodology termed the Generation of
Regional Input-Output Tables (GRIT) system designed for general use in the

production of .regional input-output tab1es from both national input-output
tables and other data sources. This methodology was applied to generate

consistent input-output tables for the ten statistical divisions and the

State of Queensland. GRIT is fulLy docurnented in Jensen, Mandeville and

Karunaratne (1977), outlined in dppendix II of this report, and briefly
discussed here. GRIT is a variable-interference non-survey based system

producing hybrid (i.e. a combination survey and non-survey) input-output
tables. GRIT i-s a logical extension of recent trends in the input-output



literaturce towards the production of Less costly input-output tables and

thus is an attempt to eLevate regional input-output analysis from the status

of a rresearchr technique to that of an operational pLanning technique.

It provides the facility for users to develop holisticalLy accurate regional

input-output tables at relatively lovr cost.

Comalco Limited expressed a desire for an economic study of the

Gladstone area to estimate the inpact the constrrrction and operation of its
proposed aluminium smelter will have on the Gladstone/Cal1iope region. The

Departnent of Cor:rmercial. and IndustriaL Development has well-established
interests in this and a number bf other industrial developments in the area.

These two organisations agreed to a joint comnission to the authors to
prepare an input-output table and nultipliers for the area comprising

Gladstone City and Calliope Shire and to analyse the impact of specific
industries on the Gladstone City/Calliope Shire area, the Fitzroy Region,

the State of Queensland, and AustraLia, The GRIT tables and nethodology

provided the ideal analytical franework for such a study.

The project terms of reference can be sunmarised as follows:

(a) to use the GRIT methodology to produce a l9-sector input-output tab1e,

and associated sector output, incorne and employment nultipliers for
the sub-region comprising Gladstone City and Calliope Shire for the

year 1974-75;

(b) to develop a brief comparison of the econonic structure of the

Gladstone/Calliope, Fitzroy, Q:eensland and Australian economies;

(c) to derive a nethodology based on GRIT for the analysis of the economic

impact of new industries;

(d) to use the nethodology derived in (c) to determine empirically and

analyse the impact on the economies of Gladstone/Cal1iope, the Fitzroy

region, the State of Queensland, and Australia of the following new

industries:

(i) Comalco Limited's proposed aluminium smelter;
(ii) The Queensland Cement and Lime Company Limitedrs planned cement

cLinker plant;
(iii) The Gladstone Power Station.

Other developments that are occurring or may occur in the Gladstone
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4

area such as the Rundle ShaLe Oi1 Froject or a possible further expansion

of the alumina refine-ry are not considered in this report.

.},.2 OUTLINE OF THf; REPORT

Chapter 2 provides a brief exami"natj.on of the Gladstone/Calliope
sub-region - its economic hi-story and development and the nature of the

sub-regional economy in 1974-75, In Chapter 3 the economic structures of
GLadstone/Call"iope, Fitzroy, Q;eensland and Australia are compared in terms

of the retrative importance of industries, imports and exports, and economic

linkages. A survey of the literature on regional economic inrpact analysis
is provided in Chapter 4 along with sone discussion which provides a

perspective on this study. Chapter 5 outlines the impact analysis methodology

deveS.oped for this project and its appLication to this study, while Chapter

6 is concerned with an empirical examination of the iurpact of the three new

derrelopments on the four economi-es under examination, Finally Chapter 7

provides a surmary of the conclusions arising out of the study. Extensive

use of appendix tables has been made in the interests of the readability
of this report. Readers desiring backg:round details on the input*output
technique and GRIT in particular are referred to Appendices I and II
respectively.
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Ci.{APTIR 2

THE GLADSTONE AREA

2.7 LOCATION, DESCRTPTIoN AND GEoGRAPHY

The Gladstone area is defined for this study as the City of
Gladstone plus the surrounding Shire of Ca1Iiope. Two of the industries
whose impact will be examined in this report, the aluminium smelter and

the cement ci.inker plant wil,L be located in Calliope Shire, while the third
industry, the G1adstone Power Station, is located within the boundaries of
Gladstone. Thus the sub-region comprising Gladstotae/Calliope is considered

to encompass the bulk of local impacts, Population in the sub-region in
1976 was 24 0AS persons, 5 055 of which resided in Calliope Shire, and

18 948 persons resided in Gladstone City.

Gladstone has an area of 440 sq. kilometres, and the total area

of Calliope Shire is 5 875 sq. kilometres"

f'Gladstone is Located on the coast at the rnouth of a narrow
stretch of water separating Curtis Island from the mainland.
The indentured shoreline of GLadstone, between the points of
discharge of the CalLiope and Boyne Rivers, is protected
froin the prevailing south-east trade winds and consequently
from substantial siltation from the longshore drift. It is
these factors plus the depth of water resulting from the
geo.logical history that combine to make Gladstone an ideaL
harbour, The inland topography i-s quite rugged past an
immediate area of coastal fLats where progressive reclamation
is urrderway. rr

(Sinclair et a1, 7976, p, 11.1)

Gladstone is 8,2 air kilometres south-east of Rockhampton and 375 air
kilometres north-west of Brisbane.

"Calliope Shire contains much rugged land and j-s bordered by
the coastal Ulam and Calliope Ranges on the west, the Dawes
and Many Peaks Ranges to the south and an offshoot of the Dee
Range to the north. The Shire drains to the ocean with the
Calliope and Boyne Rivers being the major catchments with
Raglan Creek a major catchment to the north."

(Sinclair et a1. 1.976, p. 10.1)

The Gladstone/Fitzroy,/Bowen Basin/Central Queensland area has
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becn the subject of nany studies. Readers desiring further, or more

comprehensive, background information on the area are referred to Catta
(1966), CommonweaLth Department of National Development and Queensland
Departnent of Industrial Development (1969), Department of Econornics,

ilniversity of Queensland (1969), i{arris and Eckernnma (1972), .}ensen (1976),

Jensen, Mandeville and Karunaratne (1977), Jones, Flint and Pike (1975),

Kaiser Engineers (1975), Nabalco Engineering (1974), Schubert et al, (1970),

Sinclair, Knight and Partners and Bergsteiner, Mcfnnes and Rigby (1976),

and UPDA Flanners (1974).

2"2 THE ECONOMIC DEVELOPMENT OF GLADSTONE CITY 1954.76

During the period L933 to 1954 the economy of Gl.adstone evolved

with the agricultural developnent of the hinterland. The area acted as a

centre for agricultural processing (neat and butter, rural supplies and

harbour activity), Erports from GLadstone were mainLy rneat and butter.
PoSruLation rose fron just over 5 000 to nearly 7 000 in this 2l year period;
this represented a growth rate of 4 percent per annum, more than twice the
rate f,or the State as a whole.

the main industry in Gladstone during the 1950' s was the Swifts
meatworks which, at peak tines, employed over one-third of the workforce of
the town. Activities at the meatworks decLined in the late fifties leading
to a closure of the plant ln 1963. RefLecting this, the population increase

i-n Gladstone declined to 0.5 percent per year over the period L954 to 1951,

less than half the number for any year in the 1950ts, With the decline
of the tcwnfs largest employer the general economic outlook of the area

was pessimistic in 1961.

However, there were two, now well-documented, developments in
the period 195,1-65 which woul"d significantly affect the econom)' of Gladstone.

These were the development of the coal deposits i-n Central Queensland and

the bauxite deposits at Weipa in the Cape York Peninsula. Beginning with
the opening of Thiess Peabody Mitsuits coal mine at Moura in 196L and later
the Queensland Governmentrs decision in 1964 to construct a railway line
from Moura to (,-ladstone, GladstonetS future as the major coal export port
for the region was assured. In 1962, work began on Stage L of the Calcap

power station at Ca1lide. Thus



'?tsy 1966 the foundations for the development of the Central
Queensiand coal. deposits had been laid, first with the
establishment of the Australian/Japanese company, then with
the passing of appropriate State and CorunonweaLth legislation,
the construction of the rail Line from Moura to Gladstone, the
commissioning of the first stage of the Calcap pohrer station,
and the initial improvenents to Gladstoners port facilities...
The significant point. that rnust be stressed is that these
arrangements had a major inpact on the future of Gladstone,
first because of its selection as the regionrs coal eliport port
and second because the existence of the Calcap power station
was related to the decisi-on to locate the alunaina refiner)' at
GLadstone. "

(llarris and Eckernarn, 1972)

In 1963, the decision was made to locate Queensl.and Alunina

Li.mited's (QAL) refinery at Gladstone to treat the llleipa bauxite deposits.l
Construction of the alunina refinery began in 1964, and this plus rail line
construction and the upsurge in private and conmercial building resulted
in Building and Construction becoming Gladstoners main industry in the nid
1960's. Table 2,1 indicates the labour force (over 50 percent of the total
workforce at GLadstone) employed in the Buil"ding and Constnrction industry
in 1966. The upsurge in economic activity is reflected in the population
increase during the L961-66 period. Gladstoners population in 1961 was

7 181 and in 1966 reached 12 426 representing an increase of 11.6 percent

per annum over the period.

With the beginning of the operational phase of the alunina

refinery in 1957, the period 1966-71 saw an increase in the relative
importance of &4anufacturing as one of the major employmrent sources in the

sub-region. However, in 1971 Building and Construction renained the largest
single industry in terms of ernploynent due mainly to expansions of the QAL

alurnina refine:ry and the cormencenent of the construction of the Gladstone

Power Station in 1970. Population grew from 12 426 in 1966 to 15 166 in
1971 representing a growth of 4.1 percent per anntrm, substantially less than

the years during the 1961-66 period, but still nore than double the State
average for that period. This period also saw a substantial increase in
the exploitation of the Central Queensland coal deposits, The completion

of the Moura rail link to Gladstone in 1966 produced a significant rise in
coal production for export. The Utah Development Cornpanyrs fields at
Blackwater were also developed, the coal being transported by rail to
Gladstone via Rockhampton. The rail line fron Gladstone to Rockhampton

was upgraded and port facilities at Gladstone were expanded and irrproved.

For background on the selection of Gladstone in preference to
al.ternative sites see (Catto, 1966, pp. 12-18) and (Harris and
Eckermann,1972, p.6).

1



TABLE 2,1

Workf,orce by lndustry 4nd Popu,lation, GLadstone City, L954-76
(persons)

l"

)

3

Animal industries
0ther primary industries
Mining

l'4anufacturing

Electricity, gas and
water

Building and constnrction
Trade

Tran"sport and
commun icat ion

Finance

Public administration
and defence

Cownunity services and
entertainment, recreation

95 84 98 80

L 101 835 649 1 259 7 715

t1")

6

7

13

273

389

L8

274

601

69

2 971

637

308

1 383

1 20t

37

1 523

998

9

483 46A 620 634 84s

423 473 843 t 746 1 680
10.

1i

Source: Australian Bureau of Statistics, Population Census. (Note that
the 1976 figures refer to the new slightly larger, boundary of
Gladstone City).

Coal exports increased from 1,.6 miliion tonnes in 1965-66 to 7.2 million
tonnes by 1970-71,.

The Port of Gladstone has now become one of Australiars major

por:ts and in terms of quantity of material handled it ranks first in the

Statc. In recent years the Gladstone Harbour Board has been involved, not

only in development of port facilities, but also in considerable land

reclamation both on its own account and also in conjunction with the

Queensland Department of Commercial and Industrial Development. This land

is being made available for industry use. The following table indicates

the growth of the port for the period 1960-61 to 1974'75,

1954 1961 1966 1977 L976Industry

Total

Population

2 765

6 944

2 696

7 1.Bl

5 813

L2 426

5 695

1s 166

7 2L2

18 948
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TABLE 2.2

Carso Handled at the Port of Gladstone

Cargo Handled (r000 ton:res)

Imports Exports Total

i

I

Yea::

1950-61

1961-62

1962-6_a

I 963-64

1964-6s

196s-66

L966-67

1 967-68

i 968-69

1 969- 70

1.97 0-71

7971-72

1,97 2-7 3

197 3-7 4

197 4-75

95

94

88

78

11.1

134

730

1 889

2 638

3 264

3 317

4 253

4 651

5 545

6 634

77

357

364

926

1 223

L 7B4

1 855

3 044

4 27L

7 032

8 402

8 305

9 519

9 729

I 098

172

451

452

1 004

1 334

1 918

2 585

4 933

6 909

10 296

71 7'j,9

12 55s

13 970

L5 274

15 731

No. of
Ships

7l
97

108

1.30

131

15J

t73

319

344

447

41,s

380

384

4i.5

43A

Source: Gladstone Harbour Board, Annual Report, various issues.

Since the opening of the QAL plant in 1968, the main imports

have been bauxite, petroleum products and caustic soda, with the main

exports as coatr", alumina and grains,

2.3 THE GLADS'TONE/CALLIOPE ECONOMY IN 1974-75

This section will consider aspects of the Gladstone/Ca11iope

sub-regional economy in detail, while Chapter 3 will compare and contrast
the aggregate structure of Gladstone/Cal1iope with Fitzroy, Queensland and

Australia. Discussion here of the Gladstone/Cattiope economy is based on

the 19-sector Gladstone/Ca11iope i.nput-output table constructed for this
project which appears in Appendix VI as Table VI-I. Technical. details
associated with the table construction are outlined in Appendix IV.

The Gladstone/Ca11iope i.nput-output tabLe summarizes the inter-
industry flows in dollar terms in the sub-region for 1974-75. The first
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nineteen entries in the first row of the table indicate the sales of the

Animal Industries sector to other sectors in the sub-region. For example,

$922,000 worth of Aninal Industry products were sold to the Food

Manufacturing sector (column 4A). After the first nineteen, the next

three entries in the first row indicate sales by Aninal Industries to the

three final demand categories of Households, Other Fina1 Demand, (which

includes investment, government expenditure and stock changes) and Exports

from the sub-region. The final entry in the first row denotes the total
output of the Animal Industri,es sector in 1974-75 of $2,322,000.

A more detailed study of the rows of Table VI-I draws attention
to some important characteristics of the Gladstone/Cal1iope economy. First,
some sectors, particularly service t)T)e sectors, export only a very smal1

proportion of total output. Sectors such as Public Administration,
Community Services, Finance, Trade and Building and Construction are

established in the region at the level sufficient to provide the arnounts

of services required 1ocaL1y. Second the heavy reliance on the Metals and

lo{etal Products sector (alumina refinery) for regional exports is
demonstrated in the tab1e.

The entries in the first column of Table VI-I indicate purchases

by the Animal Industries sector from the other intermediate sectors of
materials and services needed to produee its output. The last four entries
in the first column show the purchases of labour i-n the Households row,

the components of Other Value Added (depreciation, indirect taxes, interest
and profits), the Imports of that sector, and finally, the total outlay of
the Animal Industries sector which, by definition, must equal total output.

The column structure of the transactions table is important.

In general tenns, the columns indicate the relative propensities of
industries to r:btain their inputs from other sectors in the sub-region.

Also since the columns show the patteri of purchases of each sector, they

arc the basis for the calculation of tables of co-efficients for the

analytical appLication of input-output. An examination of the columns of
the transactions tables is an important prerequisite to the analytical
stage, and highlights some important points with respect to the Gladstone/

Calliope economy.

First, the column shows, within the Flousehold row, the sources

1
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by sector of the wages, salaries and supplements paid within the region,
and indirectly the importance of each sector as a source of ernployment in
the sub-region. Thus the most important enployers in Gladstone/Ca1liope

are the Metals and Metal Products, and the Building and Construction
industries. Second, the col.umns show the irports by sector into the sub-

region. The Metals and Metal Products sector stands out as the sub-region's
largest importer, importing bauxite, petroleum products and other inputs
into the alumina manufacturing process.

Table 2.3 is a further descriptive table prepared from the
Gladstone/Calliope transactions tab1e, indicating the relati"ve importance

of the various industries in the sub-regionatr economy. The total turnover
in the sub-region, that is the sum of the outputs of the nineteen sectors
was $246 mill"ion in 1974-75. The two sectors making by far the largest
contribution to sub-regional turnover were the Metals and Metal Products

sector which includes the alumina refinery and engineering/metal fabricating
firms, and the Building and Construction sector. The major construction
project j"n the sub-region in 1974-75 was the Gladstone Power Station, which

employed circa 900 men on the site. The Transport and Communication sector
is the sub-regionrs fourth largest industry, reflecting Gladstoners
importance as the primary port for the Fitzroy region. No electricity was

generated in the area in 1974-75; all electricity was imported from the
Capricornia Regional Electricity Board (CREB) which operates coal-fired
thermal power stations at Callide (120 M}1l) and at Rockhampton [22.5 MW).

However a nominal electricity output was attributed to the area based on

the number of CREB employees located at Gladstone in 1974-75. The Coal and

Crude petroleum and Other Manufacturing sectors were non-existent in the
area, but are included in the tables (zeroised) to maintain consistency
with the overall GRIT sector classification system.

The Gross Regional Product (GRP) of Gladstone/Calliope may be

calculated frorn the input-output tabl.e" This corresponds to the GNP concept
for the Australian economy.

By definition,
GRP = Total output-internediate purchases

or
GRP

GRP

= lJages and salaries + other vaLue added

= $i23 million in GLadstone/Ca111ope.

imports
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1,2.

TABLE 2.3

Relative Size of Industries in the Gladstonel

R.e I at ive
Si ze Sector Output

($ ' o0o)

Percent of
Total Output in
the Sub-Region

Metals, metal products

Bui- 1ding, construction
Trade

Transport and communication

Finance

Entertainment, recreation
Publi-c administration and

defence

Community services
Food manufacturing

Electricity, gas, water

Animal industries
Wood and paper manufacturing

Other mining

Non-meta11ic mineral
products

0ther agriculture
Machinery, appliances,

equipnent

Forestry, fishing
Coal and crude petroleum

0ther manufacturing

129,586

47 ,629
16, 0gg

14,79L

9 ,459

4,L22

4,108

3,684

_q, SL9

2,906

2,323

2,060
'1 

,7 04

'J-,332

1 ,078

967

59s

0

0

52.69

19,36

6. 55

6. 01

3. 85

1 .68

1.67

1.50
'1.43

1. L8

0. 94

0. 84

0. 69

0. 54

a .44

0.39

a.24

0

0

Total Turnover in the
Sub-Region 245,962 100

1

a

aJ

i+

6

7

8

9

10

11

72

13

74

15
-,1 L

77

1B

19

Source: Gross output row of Table VI-I

I{hi1e the GladstonelCalliope input-output table describes the
economy and yields interesting bits of informati-on for 1974-75, in itself,
i.t has no analytic content, that is, it does not answer questi.ons concerning

the reaction of the sub-regional economy to change. Let the input-output
table represent the Gladstone/Cal1iope economy in equilibrium and subject
it to a shock such as the location of a further major industry in the sub-

rcgion. l{hen the repercussions of the shock have moved through the

economy, what will tre its new equilibrium position in terms of industry
outplrt, househoid income and employment? Such analysis is the focus of
this report.
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CHAPTER 3

GLADSTONT/CNIIIOPE, FITZROY, SUEEI{SLAI'JD,

AUSTRAL I A A STRIJCTURAL ANALYSIS

This chapter will focus on the structure of the economy in

::re four areas under consideration: Gladstone/Ca11iope, Fitzroy,
,peensland, Australia. A comparison of these areas in terrns of their
reiative industrial conposition, patterns of imports and exports, and

linkages between sectors will be undertaken using the 1"1 - sector input-
output tables and associated multipliers for each area. Comment based

sn the 11 - sector tables in this chapter is relevant also to the 19 and

36 sector tables presented in the appendices. These shouLd be considered

simpty as providing more detail relating to those sectors which are

shown in more disaggregated form

In the L1, L9 and 36 - sector input-output tables, sectors

are lrepresented by numbers in the interests of space. These numbers

represent sectors as defined in Appendix III. It will be noted that the

same sector number designator is retained throughout the various tables;

the nunbering is modified to denote finer detail in the 19 and 36 - sector

tables. For example, Sector 4 in the 11 - sector tables refers to the

Manufacturing sector; in the 19 - sector tables Sector 4 is disaggregated

to Sectors 4A-'4F. In the 36 - sector tables, these may be further
disaggregated as 4A1-4A5, &d so on.

For convenience in the reading of this chapter the sector

titles for the 11 - sector tables are provided below:

Sector l,jo.

Animal industries
Other primary industries
Mining
Manufacturing
Electricity, gas and water
Building and construction
Trade
Transport and colTmunication
Finance
Public administration and defence
Conmunity services and entertain-

ment, recreation.

1

)
3

4
5

6
7

8

9
10
i1
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3.1 INDUSTRIAL COMPOSITION AND IMPORT/EXPORT PA?TERNS

Each celi. entry in the transactions tables represents the sum

of the transactions between two sectors for a given year.1 Corrr"quently

each cell entry is important, it indicates whether the economic linkages
between the sectors concerned are strong or weak, i.e. whether or not a

change in the level of output of one sector is 1ike1y to affect the other.
'rfhile it is important to identify weaker linkages, it is the stronger
intersectoral linkages which are nore critical in identifying those

cliaracteristics of an economy which deterrnine its response to changing

economic circumstances. The relative size of each cell entry, the

distribution of these reLative sizes over the table, and the tendency

for larger entries to appear in particular sectors are therefore important
in understanding the nature of each of the four economies being considered
and the variation between them.

The tables for the four econornies present sone predictable
cc,ntrasts in this respect. The Gladstone/Caltiope region shows a table
(Tab1e 3.1) of relatively sma1l transactions, with many zero entries in
the endogenous matrix. Expanding the boundaries of Gladstone/Cal.liope

to encompass the Fitzroy region (Table 3.2), the inportance of the pastoral
and coal mining industries become apparent.

The tables for Queensland and Australia (Tables 3.3, 3.4) indicate
a sharp contrast to the tables for the region and sub-region. A nuch higher
proportion of the cel1 entries are relatively large in magnitude, reflecting
the nore numerous intersectoraL linkages which are characteristic of
more diversified economies, which are less dominated by particular sectors
and display numerous linkages which could be described as significant.
These tables are typical of input-output tables describing advanced

economies.

Further tables derived from the transactions tables highlight
other features of these four eeonomies. Table 5.5 indicates the relative
importance of industries in the four areas. The Gladstone/Cal1iope economy

It should be kept in mind that the table for Gladstone/Cal1iope refers
ta 1974-75, those for Fitzroy and Queensland refer to tg73-74, and the
Australian table refers to the 1968-69 year. Thus the transactions are
not precisely comparable but enable general comparisons to be drawn.

1

I



Table 3.1 Gladstone/Calliope Sub-Resi on 1974-t5 ro () 00 Transactions Table

t2

0

45

1

18

5

L8

96

4L

I

0

0

2s0

799

402

J

0

1

5

40

5

24

150

63

86

0

1

227

548

7s6

45 6

14s84

5941

17 861.

7 8 9 10 11 Households

20

462

0

1864

284

0

9678

7018

4144

161

3661

0

0

30773

Other Exports
final
demand

Total

2,322

t,674
L,704

137 ,466

2,907

47 ,629

16,101

14,790

9,457

4, L08

7,806

0 58,665

65,285

L24,158

1

2

3

4

5

6

7

8

9

10

11

0

85

0

26

5

55

93

41

1

0

2

0

2

552

501 1

40

0

2214

L539

81

0

4

0

83

3

62

26

1681

476

135

23L

0

2

0

0

0

1

71

432

405

70

516

0

5

923

170

76s

2495

2350

226

1065

1150

578

20724

4185 6

64987

0

2

0

8

9

111

29

118

9

0

1

738

L547

555

0

0

1

54

25

191

to72

327

tt73
0

53

6250

4815

2220

0

0

0

66

15

479

24

t4

58

0

18

2642

67

727

0

2

1

54

75

181

200

42

195

0

9

3898

L739

1410

0

0

0

247

0

44251

0

tL07

1 683

3856

3248

L379

820

378

127520

0

0

659

3325

905

0

736

Ha

91 :

86;

Households

Other value
added

Imports

Total

L22

t402

510

5799

5055

3237

3431

37L6

1010

0

0

0

0

0

2322 7674 1704 t37466 29A7 47629 16101 L4790 9457 4108 7806 s8061 s4392 L35722



Table 3.2 Fitzroy Region, 1973-74 _($'000) Transactions Tablg

t2 3

82668

46998

45 6 7 8 9 10 11 Households

0

0

116117

Other Exports
final
demand

0

4

0

20143

4900

81658

161 1

511

4s46

12235

24005

Total

55 ,902
32,195

185,417

225,477

22,03L

96,820

6t,483
22,244

26,808

15,090

39,324

180,928

259,188

305,223

1

2

3

1

5

6

7

8

9

10

11

0

4436

0

2069

460

852

2834

814

15

0

734

0

3006

6

723

303

412

t697

700

20

0

1

242s4

35 16

6167

9517

3440

t2L6

6920

s273

1151

274

257

0

3

2000

L2l
792

732

288

771

43

1

10

0

1

1143

174t3

309

0

6998

2363

153

0

10

0

0

93

563

370

79s

43r2

1 350

4073

0

148

0

0

2

545

152

1483

107

97

290

0

L64

20L

2023

0

8

65

784

L230

1 109

142L

202

337

0

43

7 436

4906

0

1673

1524

62L4

5739

3548

9396

5008

t237

6

133

0

ZJ

100

1 878

737

2625

972

211

108

0

24

0

0

1

21

659

881

1 309

L97

1199

0

36

451

9252

0

36767

2944

t526

23618

3235

11189

574

72331

31097

7027t

174319

134855

1 200

0

0

1s34

2447

0

2028

Po

Households

Other value
added

Imports

33s46 17295

7s46 4725

4L216 L1036

76615 1263

3094 3307 21273 45595 5571 29436 23674 8637 10315 8243 21783 0

0

0

0

0

0

1207 2

32922

1891s

7792

4572 tO23L

29ss 1959

Total 55802 32195 185417 225411 22031 96820 61483 22244 26808 15090 39324 218000 149s93 357749



Table 5.3 St4te of @eensland, 1973-74 ($ '000) Transactions Table

1 2 3 4 56 7

0

1

164s

3712s

9653

L5024

4L522

38181

10s s65

2

2360

8 9 10 11 Households

10111

1 40639

0

849620

87448

24L36

629571

180514

324634

8381

290400

other Exports
final
demand

Total

1

a

3

4

5

6

7

8

9

10

11

0

41 s01

1

60788

615 1

7 46t

ztst2
10485

221

0

1446

0

61382

111

72829

97 4l
8102

29699

20670

660

0

29

0

0

0

90194

23477

8s7951

0

17 4628

0

409781

270362

0

1 83319

90808

5 19578

890524

0

0

0

s0814

280505

0

39316

505,529
657,516

656, 873

2,968 ,029
296, 91 5

1 ,091 ,823

1 ,1 16,415

722,057

854,301

419,045

614,912

2,782,988

2,602,1C3

1 ,950,50L

0 312095

Lt322 309949

74804 91743

84626 s94773

2s764 48451

7540 23534

47977 t32443

29268 128732

19923 32626

Li 846

476 2264

03
120 23

L3766 11884

9235 32866t

6411 4793

13642 0

4674 99505

13708 40517

829 27s0

90
L24 103

1000
1s88 0 9 174

2196 2L 61 r.063

7s579 3130 42829 28116

5793 32798 6236 30219

46367 28008 4437s 15683

34593 43209 3606 28104

t4232 9542 572s s041

s745 59842 11708 9295

t4001
1s14 7261 4404 8s3

P

Households 28669 77574

Other value
added 303288 34s281

Imports 24006 31498

8s392 60s399 7s983 32s6L4 427912 2s6711 323647 249265326882

20s746 459826 L54542 L36021 348767 193972 324300 5371.124989

L24024 425348 3872 L41949 88680 837s2 28s43 45456 44492

0 0

0

0

0

908881

0

0

Total 505529 6s7s16 656873 2968029 296915 1091823 1116415 722057 854301 419045 614912 3454335 1826393 2054864



Table 3.4 Australia, 1968-69 ($'000) Transacti.ons Table

1 2 J 4 5 6 7

0

193476

2

208348

L7852

23436

1002 1 1

50146

922

0

50533

1

92851

394

280538

23941

19887

lL092t
39s59

951

0

32832

0

1s440

18363

12103s

32862

91 86
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0
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0
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0
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0
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is dominated by the Manufacturing and Building and Construction sectors,

which respectively account for 56 and 19 percent of the regionrs total
industry output. In the Fitzroy region, the najor sector is still
Manufacturing which accounts for 29 percent of the regionts total industry

output. The bul.k of this is, of course, alumina production fron the

refinery at GLadstone. Mining is the second-ranked, accounting for
24 percent of the regionrs outlrut, nost of, this being coal production.

The next most significant industries in Fitzroy are Agriculture and

Building and Constnrction, each of which account for about 12 percent

of the regionts output.

In terms of aggregate structure, the Queensland economy

exhibits nany similarities to that of Fitzroy particularly with regard

to the Agricultural, Manufacturlng, Electricty and Building sectors.

The main differences between the two areas are with regard to Mining

and tertiary sectors. In the Fitzroy region, Mining and tertiary
respectively account for 24 and 36 percent of the arears output. In

contrast, for Queensland, Mining and tertiary accotmt for 7 and 51

percent respectively. The Queensland and Australian tables exhibit the

features of nodern econonies with emphasis on the secondary and tertiary
sectors, while Fitzroy and Gladstone/Calliope are economies enphasising

the primary and secondary sectors.

Table 3.6 al1ows a conparison of the relative inportance of
inports and exports in the four areas. Inports and exports being defined

as goods, and services fLowing in and out of the area being considered.

Generally as the size of the area-economy decreases, the relative
importance of imports and exports increases. This situation is observed

when the four economies are examined. Trade is reLatively more important

in the Gladstone/Caltiope econony and least important in the Australian
economy. Although the Queensland and Australian economies are sinilar
in terms of the relative importance of industry sectors, there is a

significant structural. difference between the two in terms of Queenslandrs

higher intensity of export orientation.

Appendix I outlines the procedures adopted in this study for
the calculation of input-output mrltipliers, and briefly discusses the
interpretation of these multipLiers. Ortput, income and employment

multipliers were calculated; these appear respectively in Tables 3.7, 3.8
and 3.9. Thetables of direct coefficients, and the inverses of both

open and closed versions of the 11 - sector tables are presented in



Table 3.5

20

Relative Importance of Industries in Gladstone/CtElope, Illllroy,
Queensland, Australia.

Source: Tables 3.1, 3,2, 3.3, 3.4

Gladstone/
Ca1 1 iope

Fitzroy Queensland Australia
Sector

No

Output
($'000)

Per
cent

Outzut
($,ooo)

Per
cent

Ctutput
($'ooo)

Per
cent

Output
($'oool

Per
cent

3

2

5

L2

7

4

24

29

8

3

3

505,529

657,5L6

656, 873

2,968,029

296,91 5

1 ,091 ,823

1,1 16,415

722,057

854, 301

419,045

6'l_4,9L2

50

3

6

5

7

7

7

9

4

11

11

L,873,944

1 ,861,849
1,000,623

L6,525,735

1,157 ,248

4,945,693

6,056,728

3,384,997

4,9gO,692

2,0s0,21o

6, 610, 954 15

2

4

33

7

10

4

4

2

10

12

Animal industries 1

0ther primary
industries 2

Mining 3

Manufacturing 4

Electricity, gas and
water 5

Building and
constnrction 6

Trade 7

Transport and
comrmrnication 8

Finance 9

PubLic administrat-
ion and defence 10

Corununity services
and entertainnent
recreation lt

L,674

1,704

137,466

47 ,629
16, 101

L4,790

9,457

2,322

2,907

4, 108

7, 806

1

1

1

2

3

1

56

19

6

6

4

55,802

32,195

185,4L7

22S,4lL

22,03L

96, 820

61 ,483

22,244

26,808

1 3, 090

39,324

100Total 245,964 100 780,625 100 g, 903,415 100 50,358,573

f
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Table 3.6 Relative Importance of Inports and Exports in Gladstone/Ca11iope,
Fit zro eens land Australia.

Gladstone/
Ca1 1 iope

Fitzroy Queensland Australia

-rports ($'coo;

cent

4

124, 158

50

L35,722

55

305,223

39

357,749

46

1, 950,501

20

2,0s4,964

2L

5,861, 020

l2

3,917 , 679

4

2

33

-ryorts as percent
::- turnover

lports ($1000)

1:ports as percent
: i turnover 8

2

10

12
:.: -lf C e Tables 5. L, 3.2, 3.3, 3.4.

4

7

10

L3

100 i
I

I
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Appendices VIII, X and XI respectively.

The tables of multipliers provide a large volurne of infornation
with respect to the structural output, ineome and employment characteristics
of the four economies. Multipliers not only enable the measurement of
impacts, but are in themselves a neasure of the degree of inter industry
interdependence existing between sectors in an economy. This section

provides a brief discussion and conparison of the nu1tipliers for
Gladstone/Calliope, Fitzroy, Queensland and AustTalia, and is similar
in stnrcture to the discussion in Chapter 7 of Jensen, Mandeville and

Kanrnaratne (1977).

3.2 OUTPUT I'fi.TLTIPLIEPS

Two tfpes of output mrltipliers were calculated, nanely the

simple output multiplier as a summation of the cohurns of the inverse

of the closdd nodel, and the total output nultiplier as the sumnation

of the non-household rows of the inverse of the closed model. Ttre sirnple

output multiplier for sector j indicates the direct and indirect
industrial support requirenents from all sectors required for each

increase of one dollarl in sales of the output of sector j to final
denand. For example, each increase in the sale of the output of the

Animal Industries sector to final denand in the Gladstone/Call.iope area

requires a total increase of $1.147 fron all sectors in the region.
The additional $0.147 required is in the fo:m of industrial support

from other local sectors; the disaggregation of these requirements by

sector can be gained from the inverse of the open model, in this case

the first column of Appendix Table X-I.

The total output multiplier for sector j measures direct,
indirect and induced requirements from all sectors for each dol.lar

increase in sales of sector j to final demand. In addition to the

conponents of the simple output nnrltiplier, it therefore incLudes the

induced effect, or that increase in output fron the local sector
occasioned by increased household income as a result of the increase

0r decrease in industrial support requirements for a decrease in
sales to final demand.

1



1Table 3. 7 Output ltultipl iers Gladstone/Calliope, Fitzroy, Qrreensland, Australia.

No Gladstone/Ca1 liope Fit zroy
Sector

Queens land Austral ia

Animal industries

Other primary industries

Mining

Manufacturing

Electricity, gas G water

Building and construction

Trade

Transport and cormun-
ication

Finance

Public administration
and defence

Community services and
entertainment, recreation

1

2

3

4

5

6

7

Direct &

Ind irect

7.147

1.1s9

L.260

1.090

L.LzO

L.223

'J,.208

1.221

1.165

1.196

1 .115

Total

7.214

1.298

1.416

L.212

1.326

L.477

1.533

1.544

1 .4s9

1.688

L.492

Direct 6
Indirect

1.267

L.273

1.239

1.352

1,.241

1 .303

1.237

t.357

1.200

L.257

1.168

Total

1.354

1.395

1.372

1 .548

L .466

1.s82

1 .578

l.7LA

1.528

7.771.

1.606

Direct 6
Indirect

1 .465

1.480

1. 559

1.762

L.326

7.730

1.318

L.418

L.289

1.464

7.286

Total

t.724

1 .843

2.001

2.336

7.871

2.488

2.095

2.164

2.046

2.673

2.266

Direct &

Indirect

1.546

1 .558

1.519

1 .854

1.4L4

1.960

1.538

1 .575

L.433

L.547

2.022

Total

1 .889

1 .983

2.230

2.5s5

1.997

2.818

2.346

2.347

1.941

2.60L

2.888

NJ
t

8

9

10

1.1

1. Total effects of a $1 change in the sales of the sector named at the left.
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in sales to final denand. For example, each increase in the sale of
the output of the Animal Industries sector in Gladstone/Calliope
produces a total increase in output of L.2L4. The induced effect of
the increased sales will therefore be .067.

An examination of Table 3.7 provides some important

information with respect to the expected output response of each

sector in the four economies. This nay be surrunarised as fo11ows.

First, we would expect that the fr>ur economies, ranked in size from

Australia through to Gladstone/Calliope would display an overall
pattern in the size of output rmrltipliers which reflects this ranking.

The larger econonies would be expected to be nore diversified and therefore
to contain stronger linkages which wouLd contribute to higher output

multipliers. In actuality the output multipliers show the expected

rankings with Australia showing the highest sector nuLtipliers and

Gladstone/Calliope showing the lowest.

Secondl.y, some similarities occur in the rankings of nultipliers
across the four areas. For instance, when the induced effect is included,
the total output multiplier of the Rrblic Administration and Defence

sector is amongst the largest in all four economies. This draws attention
to the importance of this sector as a leading component of all economies.

The snallest total output nul.tipl.ier amongst all the areas is that for
the Animal Industries sector.

Table 3.8 provides incone multipl.iers for the four economies.

These are provided in three fonns namely; (i) the direct income nultiplier
or household coefficient, indicating the first round effect on household

income of an increase in output of each sector. For instance an increase

of one dollar in output of the Animal Industries sector in Gl,adstone/

Calliope would increase household income in that sector within the

region by $0.053; (ii) the direct and indirect incorne nultiplier,
including the income increase occasioned in all sectors in the region

by an increase in sales of one dollar to final demand by each sector.
For instance the direct and indirect income effect of the Animal Industries
sector in Gladstone/Ca11iope would be $0.095 as a result of industrial
support requirements. Finally (iii) the direct, indirect and induced

3.3 INCOME MULTIPLIERS
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Table 3.8 Income lvluitipliers: tiiadstone/Cal1iope, Fitzray, Qr"reensland, Australia

Gladstone/Cal1iope Fit zroy
Sector

I

Queens 1 and Austral ia

Di-rect

.2s4

. 306

. 388

392

36s

Direct &

Indirect
Direct &

Indirect

))n

.274

.459

.452

.377

. 554

.522

.499

.328

Tot aTotal Direct Direct 6
Indirect

Total Direct Direct G

Indirect
Total Direct I

1. Animal industries

2. Other primary

3. Mining

4. Manufacturing

5. Electricity, gas and
water

6. Building and construction

7. Trade

8. Transport and
communication

9. Finance

10. Public administration
and defence

11. Community services and
entertainment, recreation

.311

. 386

.470

.499

.695

.713

.053

.150

. 133

. 151

. 095

. 199

.223

. 17s

.294

.363

.464

462

419

.1.20

.252

.282

.221

.37 1

.458

.585

.582

.529

. 05s

.103

. 115

.202

.2s3

.304

. 585

.388

.385

.120

.168

.184

.277

488

453

"146

.204

.224

.329

.378

.469

.57L

s93

5s1

.057

. 118

.130

.2A4

.2s6

. 298

.383

.356

.379

. t62

))1

.276

.3s8

.340

.473

.485

.465

.472

.238

.333

.406

.526

.685

.69s

.086

.130

.320

.224

.260

.302

.376

.344

.209

0 .3L2

0. 390

0.652

0.641

0. 535

0.787

0.741"

0. 708

0.466

0.967

N
Ul

643 .702 885 630 .7 09 .861 .595 .7 t7 1.054 .536 681

.499 537 678 .554 604 735 .532 .611 .899 .293 .5s9 I o. zg+
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effect is listed, including the increase in income due to increased

consurner cxpenditure in the region; this figure is $O.fZO for the

example quoted. The indirect effect may be calculated in this case as

$0.095-$0.053 = $0.042 and the induced effect as $0.120-$0.095 = $0.025
per dollar of increased sales of the Anirnal Industries sector to
the final demand of Gladstone/Cal1iope.

The direct income nuLtipliers suggest, in effect, the
labour intensity of each sector in each economy. These show, as

expected, a high degree of similarity between the areas with slight
variations reflecting the efficiency of labour use in particuLar
sectors. There is, however, wlthin each economy a wide disparity in
these coefficient between sectors, reflecting the differences in labour
intensity. This ranges for exampLe, from $0.053 to $0.645 per dol1ar
of output in the Animal Industries and Public Administration and Defence

sectors in Gladstone/Calliope. These differences have an inportant
effect on the calculation of both direct and indirect, and total income

mult ipl iers .

The total (i.e. direct, indirect and induced) income multipliers
show a consistency between the four economies in the upper and lower
rankings. Those sectors with the highest direct coefficients, namely

the Public Administration and Defence and Connunity Services sectors
show variable but consistently the highest total income m-rltipliers over
all the areas. This is further evidence of the contribution made by

these ,qectors to the personal income of Australians. Each increase of
one do11ar in the value of output of the Public Administration
sector destinecl for final demand in Gladstone/Cal1iope adds an additional
$O.aAS to regional household income; the sane dolLar increases in the
same sector in Queensland would increase this income by $1.054. 0n the

other hand, the rural sectors show the smallest totaL income nultipliers.

3.4 EMPLOYMENT MULTIPLIERS

Table 5.9 presents employment multipliers for the four
economies. These are provided in three forrns, paralleI to those described
above for income multipliers. In general terms, if the wage rate between

sectors is constant, employment mrltipliers would be expected to reflect
income multipliers in terms of ranking between sectors and between regions.
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Table 3.9 Employnrcnt ltultiplicrs: Gladstone/Colllopo, Fltzroy, Quoolrsluncl, Austrel la.

Gladstone/Ca1 liope Fitzroy
Sector Direct

Austral ia

1.

)

3.

4.

5.

Animal industries

Other primary

Mining

Manufactur:ing

Electricity, gas and
water

.146

. 200

.045

.014

.166

))c,

.073

.028

.038

.07 6

.ts4

.03s

.051

.058

.102

.224

.t27

.152

442

0s2

104

051

035

.161

.2L5

.062

. 019

.023

.062

.t77

.06s

.045

. 083

.144

.046

.067

.076

. 103

.171,

.232

. 109

. 193

"204

.054

.080

.020

.040

.033

.061

.726

.07 4

.050

.ttz

. 17s

. 104

.140

.089

.1"31

.095

.163

.206

.157

.127

.227

,268

.041

.166

.076

.073

.079

.085

.763

. 111

.473

. 115

.725

Direct &

Indirect
Total Di.rect

.051

.ta7

. 015

.a26

.042

.080

. 140

.0s8

.t27

.088 180

066

Direct &

Indirect

.080

.\44

.204

.082

Total Direct TotaI Direct Direct &

Indirect

. 119

.1.74

.217

.166

. 116

.204

"220

Queens land

Direct G

fndi rect

. 085

.1.12

.055

.087

.051

.105

"147

.101

.069

.140

" 195

Total

0.137

a.267

0. 199

0 "223

0.178

a.261

0.300

0.245

a.t67

0. 311

0 .308

N\)
6 Building and

construction

Trade

Transport and
communication

9. Finance

10. Public admin. and
defence

l.L, Conmrnity services and
entertaintment
recreation

7

8

.059 069

066

. 104 134 .152

151 .L52 .L64097 104

1. Ernployees per $1000 of output
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The extent to which the income multipliers and enployment nultipliers
vary in ranking highlights difference in personal incone leve1s between

sectors. For example, r.rfiile the Animal Industries sector consistently
showed in Table 3.8, the lowest requirements for the direct income

component, its direct requirenent in terms of ernployment (Table 5.9)
is relatively high. On the other hand the Mining sector shows 1ow

labour usage in terms of employment, but higher contributions to house-

hold income, reflecting higher levels of wages and salaries in this
s ector.

The column of direct enployment requirements shows variations
both between economies for the same sector and between sectors in the
same economy. The former is an indication of the diffences in technology
which exist between the areas in the same sector. For exanple, the
Mining sector has a much lower labour usage in Queensland and its
regions than in Australia as a whole. This reflects reliance on

capital intensive open cut coal mining technology in Queensland, while
Australian coal production includes a substantial. proportion of labour
intensive underground mining.

Conparisons of sector muJ.tipliers between economies provide
measures of the response whlch can be expected in each area to the
establishment of a new industry or the expansion of any sector. We

have seen that as the econony considered increases in area, the multiplier
effects also increase, reflecting increasing sector interdependence.

5.5 SUMMARY

This chapter has drawn attention to the significant differences
which exist in the structure of the four economies included in this study,

namely those of the Gladstone/Cal1iope sub-region, the Fitzroy legion, the

State of Queensland and the Australian national economy. These differences
can be sumrnarised as follows:

(i) the economy of the Gladstone/CaLliope sub-region and Fitzroy
regions in earlier years tended to be dominated by rural-
oriented industries, in common with other ::ural regions in the

State. Since the estabLishnent of the Iarge coal enterprises,
and the alumina refinery, these industries along with associated

building and construction have provided the dominant source

I

I

:

I

:
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of economic activity in both the sub-regional and regional
economies.

(ii) the State and national economies, as reflected in the input-
output tabLes, are highly diversified typical of the economies

of modern developed countries.

It is to be expected that the impact of new large industries
rilL have significantly different effects on each economy under study

both in terms of the rel,ative significance of the impact and in ter:ns

of the structural stgnificance. One lndustry which is a relatively
najor addition to the sub-reglonal and regional economies would be

expected to be much less significant in terns of its effect on relatively
larger economies such as that of the State and the nation in particular.
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CHA.PTER 4

REGIONAL ECONOI',IIC II!:PACT ANALYSIS: AN

OVERVIEW OF THE LITERATURE

4.1 T}IE CONCEPT OF REGIONAT ECONOMIC XMPACT

Thi"s section begins by examining the te:rn ?'impact"" To our
knowledge ttrre best and most comprehensive discussion of the concept of
impact is f,ound in Stoners (1973) review of regional defence iurpact studies,
The discussion here owes a large debt to Stone (1975), Riehardson (1972J,

and Jensen (1976), Jensenrs introduction to the coneept of impact is
vorth reiterating here.

trln a broad and general sense, a great deal of the 1iterature
and discussion in the social sciences is concerned r.vith the
study of rimpactsr, where the term refers to the ex.oected or
hypothetical result of an action on the characteristics and
pattern of human behaviour. In general rrse, as a relatively
rnewr expression, it has become a collective term, synonymous
with an embracing term such as reffectt, rresponset, rresultr,
and rincidencer. As such, it cannot be expected to be a
precise and well-defined expression, rndeed in the discipline
of economics, and regional economics in particular where the
term is used in a manner which suggests a precise and technical
meaning, there exists ambiguity in interpretation of the
concept. The discussion below will be restricted to rinpacts'
in the general context of regional economics and of the
literature which examines impacts at the sub-national" 1evel".

(Jensen, 1,976, p, 44) ,

Regional economic impact nay be defined as the measured effects
on the economy of a region of any difference or change attributable to an

impacting agent. The regional economy being the network of individuals
and organisations involved in the production, distribution and consumption
of goods and services in a particular geographic area. The impacting agent
can be any economic stimulus the analyst vrishes to examine, and these have

traditionally been the introduction of a new industry to the region, or a

cutback in the region's exports.

In general, impact studies focus on one of the following

(1) the impact of an existing industry on the region;



(2)
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the impact of an expansion or decline in one or more existing sectors

on the region;

an introduction of new firms or industries into the region;

new technology.

(3)

(4)

Impact studies have tended to concentrate on the effects of
particular industries, namely defence industries and the space prograrme,

educational institutions, the agricultural or nining sectors, and the

steel or aluminium industries. The size of the area included in irnpact

analysis varies from 1ocal studies which deal with impacts on individual
towns or small cities and their surrounding areas, to State or regional
studies, Final1y, nation-region studies are generally concerned with

analysing the effects of national policy on aIl the constituent States

or regions of a nation.

By defining impact as above, the concept is narrowed considerably

to focus on only part of a potentially multi-dimensional concept. Only

economic effects are considered, to the exclusion of social, political,
psychological, quality of life, and environmental irnpacts. The enphasis

on measurement irnplies a focusing on the quantitative as distinct from

the qualitative aspects of impact"

Another approach to the measurement of inpact is to consider it
as the net result of any compensated change. That is, instead of measuring

the total impact of a particul"ar economic stinulus, the analyst measures

ontry the differences in the study economy which would remain after, sdL
the decline in a particular industry had been offset by an incr:ease in
government expenditure in the area, and the consequences of that
hlpothetical alternative expenditure has been assessed. An example in
the Queensland context would be the analysis of the demise of the sand

mining industry on the Maryborough area. First the irnpact of the loss of
the industry would be considered, then the impact of any State or federal

compensation to the region would be measured, and finaLly the difference
between the two effects would be the net effects on the region of the loss

of the sand mining industry. On the question of whether to use total or

net measures of impact, Stone's connents are relevant "there is no

uniquely rcorrectr concept of rimpactr. The analysis to be adopted in
any case - whethe:: to consider compensated or uncompensated change (or

some variant of these few extremes) - should depend on what questions one
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seeks to answer andlor on what assumptions about the likelihood and nature
of compensatory expenditures are reasonabler'. (Stone, 1973, p. 6).

Two methodological approaches utiiised to measure impacts are
(i) descriptive and (ii) use of a formal mode1. Descriptive studies are

useful in providing general background inforrnation and an overview of the
problems and impacts that nay be expected to occur frcm a given economic

stimulus. Australian exanples of descriptive studies would be reports
prepared by consultants such as Nabalco Engineering (197a). Descriptive
studies do not attempt to quantitatively investigate relationships between

impact agents and economic indicators that allow reasonably accurate
predictions of likely impacts, This more specific and quantitative type
of analysis requires the use of a formal model such as economic base,
Keynesian, econometric or input-output analysis.

The fornal models all rely on the concept of the multiplier
whjch measures the total impact on the region from a given stimulus. Thus

initial spending generates further expenditure, or multiplicative effects
caused by the inter-relationships between activi-ties in the region. The

magnitude of the multiplier is inversely proportional to diversions out
of the economy (leakages) in successive rounds of transactions " Leakages

include taxes and imports, the latter being more important at the regional
than the national 1eve1. The indicator variables, in terms of which

impact is measured by the multipliers, can be industry output, household
incomes, or employment,

Although the formal models and their associated multipliers focus
on measuring impacts on output, income and ernployment, it should be

recognised that other economic impact effects can also be measured or
descri.bed. These would include (a) effects on governnent revenues, (b)

effects on the national balance of payments, (c) agglomeration effects of
new support industries being attracted resulting from a particular economic

stimulus, (d) income distribution aspects and, of course, (e) the effects
analysed in terms of the net public benefits or costs.

From the above introduction to the concept of regional economic

impact, we proceed to a brief comparison and contrast of the fornal models

utilised to measure impacts, and second, to a review of the literature on

regional input-output impact analysis, with enphasis on Australian and

major overseas studies, In perspective, much of the literature on regional
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input-output has been preoccupied with the problems of constructing

regional input-output tables; so far as possible, thls review will focus

on aspects of using regional input-output tables for impact assessment
1pllrposes.

4.2 METHODOLOGY FOR I\4EASURING IMPACTS

4 .2 .1"

Itfs useful to compare and contrast input-output with the other

formal nodels such as the economic base and Keynesian approaches. Others

have considered this issue in detail, see for example, Butler {1976), In{cCol1

and Throsby (1971) or Stone (1973), and a sunnary has been included here

in the interests of rnaking this report self-contained. Only basic concepts

will be presented; readers interested in nathematical derivations and

theoretical issues associated with these models are referred to the

references above.

Econornic Base Models

The economic base model arbitrarily divides the regional economy

into two sectors: the basic (export) sector and the non-basic (service or
1ocatr ) sector. Exports are regarded as basic in that their growth is seen

as the prime mover behind a regionrs overall development. The economic base

rirultiplier relies on the assumption that a stable functional relationship
exists between the leveI of export activity and the leve1 of total econonic

activity, or
Base multiplier - fot?1 employmen! (or income)

Basic enployment (or incone)

The multiplier thus reveals total. employment (or income) generated in the

ecotlomy by a unit increase in the basic sector, Operationally, economic

base studies (a) often utilise employment as the unit of neasurement, (b)

attempt to identify the 1eve1 of basic activity in the regional economy,

(c) utilise the base multiplier to evaluate the economic impact of expected

or hypothetical change in the level of basic export activity. This analysis

often extends to population effects using labour force participation rate
data. Australian studies which have utilised economic base multipliers
include: McCalden (1969), Reynolds (1971), Schubert gt a1, (1970).

1. For a review of methods of constructing regional input-output tables,
see Richardson (1.972) or Jensen, Mandeville and Karunaratne (L977).

T

and Contrast of Economic

I

I
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$gvlc:iel- Beci glel -YYl!iPUer:

'I'he econonic base model may be alternatively cast in a Keynesian

multiplier framework. Stone (L973, p.4) summarises this work as fol1ows..

"In the U.K. in particular, attention has focused on developing
regional Keynesian multipliers. Such multipliers are derived,
in the same way as the well known national Keynesian multiplier,
from consideration of leakages from the circular flow of income.
The one major difference is that 'importsr are defined to
include all goods and services corning into the study area from
outside the study area. That is, rlmportsr include purchases
from the other regions comprising the same nation. The
multiplier then becomes, after the usual fashion, the reciprocal
of the sum of leakages from the system, - savings, taxes and
imports (as newly defined) - where these latter are expressed as
marginal propensities (sometimes average propensities) out of
income. Then, as with economic base rnethods, once the size of
the initial income injection into the study area is determined,
an indication of total impact can be obtained from the product
of the injection and the multiplier. The works of Archibald
(1967), Wilson (1968), Steele (1969) and Greig (1971) stand out
as particularly formative in a growing body of literature
concerned with regional impact estimation using such analysis.r'

In Australia the Keynesian nultiplier approach was used to

examine the impact of the establishment of a major industry (Borg-Warner)

on the Albury-Wodonga complex (New South Wales Department of Decentralisation
and Developrnent , 7973).

Comnarison of the Three Models
---t-

Input-output, economic base and the Keynesian approaches to

regional multiplier estimation will differ in:

(a) Specification of incidence of inpact. The economic base and

Keynesian approaches provide an impact measurement in aggregate

terms. Input-output multipliers, on the other hand, are

disaggregated by sector, allowing the analyst to take account of
the fact that impacts of the region will vary according to which

sector experiences the initial irnpact stimulus.

(b) Input-output multipliers a11ow the identification of direct,
indirect, and induced components of the multiplier; the economic

base and Keynesian models do not in their standard form provide
e1l of these detaiis.l

1 In aggregat.e form, the input-output and economic base multiplier
have been shown to be mathematically identical (Bi11ings, 1969).
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(c) ReLative costs of implementing the models" llisto::ica11y, the

rnain disadvantage of input-output, coapared to the other formal

rnodels, was its higher cost of implementation at the regionaJ.

leve1. With the advent of GRIT this cost differential has been

narroived.

4 .2.2 Standard Procedures for lpqqurfng_,I4p, acts
with Input-Output Models

The input-output model has both descriptive and anatrytieal
potential, for example:

(1)

tzl

(3)

(4)

the transactions table is a set of regional accounts describing
the economy for a particular year;

the inverse matrix and nultipliers are a measure of the inter-
dependence of the regionls econonic structure;

regional economic impact analysis;

regional forecasting/long range projections,

Before looking in detail at the methodology of input-output analysis, it
is necessary to draw distinctions between the use of input-output in impact

analysis and its use in forecasting. In input-output analysis, the effects
of any final demand change, real or simulated, can be considered an

economic impact on a region. Thus input-output inpact analysis is
concerned with evaluating the short-run effects of expansion or contraction
in one or a few sectors, or the introduction of new industries into the

region. Forecasting, on the other hand, overlaps with inpact analysis
but is the much more ambitious exercise of predicting across the board

changes in final demand in order to make a long range forecast of the
growth in all industries of the regional economy at a particular date in
the future. As the forecasting period lengthens forecasters need to adjust
the coefficients matrix to take some account of what the economy is
expected to look like at the forecast date. The growing body of literature
on regional forecasting utilising the input-output approach is reviewed

in Richardson (L972).

The standard procedures for measuring impacts with input-output
models require the following information: (a) the inverse matrix and

associated output, income and employment multipliers; and (b) estimates
of changes in :Final demand for the sector or sectors under study.
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Ci ven (a) and (b) the output. incorne and employment impacts are obtained

:rs foilows. I'he total regional effects are obtained hy multiplying the

finai dernand change by the sector output, income and emplo).'rnent multipli.ers
The changes required from each sector to produce the total regional

output effects are obtained by multiplying the final demand change by

each coefficient in the appropriate column of the inverse matrix. Final

demand changes may be estimated, given actual changes or simulated changes.

The various types of standard input-output multipliers and

their derivation from the inverse is summarised in Appendix I of this
report. However in a review of this nature, it is useful to (a) discuss

the multipliers in terms of their origins in the literature, and (b)

briefly touch on alternative methods of estinating income and employment

effects that have been proposed. Both (a) and (b) have been done in
Jensen (1976) and the discussion here relies heavily on that source. The

output multipliers as the sum of the columns of the inverse have stood

the test of time unchanged. Developments and variations have been concerned

wi"th the introduction into the model of methods of calculati-on of income

and employment multipliers, the latter effects being more relevant for
policy purposes in any case, than industry output,

Income Multi P1_i9r:

Hirsch (1959) was the first to derive the now standard Type I
and Type II income multipliers. The Type II multiplier assumes a linear
and homogeneous consurnption function since its calculation requires the

insertion of households into the endogenous matrix. Several workers have

attempted to relax this assumption as it was recognised by Moore and

Petersen (1955) and Hirsch (1959) that this type of consumption function
would tend to overstate income multiplier effects, Ir{oore and Petersen

(1955) took steps to relax the honogeneity assumptions by developing

linear non-hom'cgeneous consumption function from national time series

data, but ran into data problens regarding the identification of household

i.mport consumption by consumers. Miernyk et a1 (1967) went further to
develop a non-linear regional corununity consunption function from a

series of aggregate consumption functions for different income groups,

enabling the u.se of marginal rather than average consunption propensities
in multiplier calculation. Further, tr{iernyk distinguished between the

spending patterns of established residents and inmigrants i-nto the area
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being studied, yietrding what he ca11s a Type III multip1ier (Mi-ernyk,

L967, pp.104-116). Sadler et a1 (1973), following up an approach refined
by Artte (1962), constructed a series of consumption matrices, each of
which referred to a sub-class of households. This work involved extensive

surveys of the expenditure patterns of consumer sub-c1asses. This last
point emphasises that most deviations fron the use of the standard income

rnultiplier reflects a decision on the part of the analyst to devote

consj.derable research resources to generating the data required to permit

removal of the assumptions of linearity and homogeneity.

-Esp 
j g yrer,! 

- W1 ! ip I -i : r:

Employment multipliers were pioneered by }',loore and Petersen (1955)

who developed enrployment coefficients as the slopes of linear employment

production functions for each sector in the input-output tabIe. Miernyk

et a1. (1967) followed this approach in the Boulder area study.

Another method of calculating employment multipliers has been

denonstrated by Hansen and Tiebout (1963). They developed an employment

transactions tab,le in which enployment rather than money values was used

as the unit of measurement, The standard input-output matrix manipulation
was then applied to calculate employment multiptiers.

' The simplest method in an operational sense for calculating
employment multipliers was that utilised by Bi11s and Barr (1968) and

Tijoriwala, Martin and Bower (1968), This involves the direct estimation
of labour requirements for each sector, information that is usually readily
available at the regional level from secondary sources, and the calculation
of labour coefficients therefrom. Employment coefficients are thus
clerived as the number of employees per $1,000 of output for each sector.
This approach has also been followed in Australia by Jensen (1976) and

,Iensen, Manderrille and Karunaratne (1977).

9!vlrg:-U!i 1 i:lrc the Standard Procedures

This section can be concluded with a review of some of the
studies that employed standard input-output procedures for measuring
inpacts, i.e. the effects of changes in final demand are examined with
the aid of orrtput, income and employment multipliers,
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(i) The St. Louis Study (l-lirsch, 1959)

This pioneering 29-sector input-output study of the St. Louis

metropolitan area for the year 1955 was not only the first survey-

based regional input-output tab1e, but, as mentioned previously,
Hirsch was the first to calculate the Type I and Type II income

multipliers. Not surprisingly, the bulk of the paper discusses

the table and its derivation, and the multipliers and their
derivation. Some final denrand projections were nade and the

effects on the St. Louis economy were assessed.

(ii) The Central Macquarie Study (Mandeville and Powel1, L976)

The aim of this study was to investigate the economic linkages

between the farm sector and sectors in country towns, in a typical
Australian wheat-sheep zone, regional agricultural ".ono*y.1 A

25-sector input-output table for 1968-69 was constructed by survey

methods but included the novel feature of building a regional
representative farm linear programming nodel to provide input-
output data for the regionrs farm sector. Most of the report
concentrates on the tablers const,uction and the discussion of the

results with emphasis on rural-urban interactions in the area.

The impact analysis phase involved utilizing the input-output
multipliers to analyse the effect on the region of a hypothetical

$10 million drop in the output of the regionrs farn sector.

(iiil The Wichrta Study (Reed, 1971)

This study looks at the Lnpact of the aerospace industry on

the Wichita metropolitan area economy using the 33-sector, 1965,

Wichita survey-based input-output tab1e. The impact of a hypo-

thetical final demand chaage, i.e. Federal Government defence

expenditures in the aerospace sector were assuned to cease, was

investigated in the usual manner. In the context of the present

study, this paper is interesting since it deals with an industry
(the aerospace industry) which is dominant in the area in terms of
output and employment, but has few inter-industry interactions
with the 1oca1 economy as illustrated by its simple output multiplier
of 1.06"

I The Central tr'lacquarie Statistical Subdivision (population 65 000)
includes the City of Dubbo and surrounding shires.
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(iv) The PhiLadelphia Study (Isard and Langford, 1971)

This is by far the most thorough study utilizing the standard

input-output procedures for measuring inpacts. Isard and Langford

utilize their direct survey, 496-sector, 1959 table for the

Phiiadelphia economy to estirnate the impact of Vietnam war

expenditures. As is common with defence impact studies, the results
indicated the net effect after alternative government expenditures

in the area resulting from resources released through a cutback of
war expenditures had been considered.

Most of the report is concerned with procedures for building
the Philadelphia table. It has become a standard reference manual

for building direct survey regional tables.

t+.2,) Methodological Extensions to the Standard Input-Output
Procedures for Measyring Inpacts

If the analysis involves only the investigation of the effects
of an expansion or contraction within one or more existing regional sectors
resulting from changes in the final demand for that sectorfs products,

the procedures as outlined in the previous section can be applied. However

a good deal of the literature on input=output impact analysis has been

concerned with refinement of the above procedures, and/or developing

additj"onal procedures to analyse other types of impacts.

The ct of a New Indust

Tietrout (L967) was the first to suggest that the impact of a new

firm or secto:: in an area can be analysed by augmenting the original
transactions table with a new row and column representing the added

industry. ThiLs technique can be applied as follows: (a) augment the

table with a new row and column representing the new sector; (b) invert
to calculate nel multipliers, including a nultiplier for the new sector;
(c) use projected final demand sales of the new sector to estimate the

effects of the regionrs output, income and employment as per above. Some

additional adjustments rnay be required in step (a), before recalculating
the inverse, to take account of the changes in direct coefficients due to

changes in regional trade resulting from the new industry, i.e. some

output previously exported, may now be an input to the new sector (Bonner

and Fahle, L967).

r-
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(i) The West Virginia Study (Miernyk et al. 1970)

The irnpact analysis phase of this ambitious study is probably

the most well known work involving the investigation of the effects
of several industries on a large regional economy. The survey

based, 1965, 48-sector input-output table for the West Virginia
economy h,as expanded to 54 sectors to analyse the impact of six
sinulated new industries, four of which were new technology

industries considered feasrble in the region and the last troo of
which were anticipated as the result of an improved highway

transportation systen in the State. The six new industries and

data sources for their cost structures are indicated below.

Industry Data Source

1. CoaL conversion to petroleum

2. Sulphuric acid - using a new
process which removes sulphur
pyrites from coal prior to
burning

3. Flyash brick - production of
building brj.cks frorn waste
products of coal-burning
utilities
Plastic wood

Electronics complex

- pilot plant existing in the
region.

- U.S. Bureau of Mines
engineering studies.

- interviews with out-of-State
producers of sulphuric acid.

- pilot plant existing in
region.

- engineering studies.

engineering studies.
cost coefficients fron the
Philadelphia Region Input-
Output Study (Isard and
Langford, 1971).

operating plant in a
neighbouring State.

4

5

6. Corunercial printing

The West Virginia study is particularly interesting in relation
to this study since (a) it considers new industries which are tied
to the coal industry and (b) it measures the impact of the serreral

new sectors simultaneously. In order to compare the relative
impacts on the region of the six new industries, Irtiernyk assumes

that each of the simulated sectors would have equal sales to final
denand of $100 million. The inverse and associated output and

employment multipliers are then used to quantify the respective
regional impacts of the six new industries,
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(ii) County of Anglesey, Wales Study (Sad1er, Archer and Owen, 1973)

In this study Sadler et al. (1973) have added an additional
significant refinement to the measurement of the impact of a new

industry by considering two phases of impacts: the construction

phase and the operating phase. In the constn:ction phase, data

used and subsequent results represent the avez'age effect for a

year, while in the operating phase, the analyst assesses the effect
on the economy of the regioi, of a yearrs operation of the plant
when itrs running at normaL capacity.

Specifically the authors looked at the inpact of an alunninium

smelter (under construction at the time of the study) on the rural
economy of Anglesey in Wales (population 55 000). The input-
output table was constructed by direct survey methods, for the

year 1969 and consisted of 33 endogenous sectors. The model also

featured a linkup with disaggregated consumption matrices discussed

in the previous section, Data on the construction phase was

obtained by direct survey of the Anglesey firns which made the

sales. In connection with the construction phase, data was not

collected on imported capital equipment and materials used since

" (i) the figures were not available to a meaningful degree of
accuracy; (ii) their inclusion would unduly distort the input-
output table, and (iii) the infornation was not essential for the

purposes of the analysisl', (Sadler, Archer and 0wen,1973, p.107).

Data on the operating phase of the snelter was obtained from the

company involved.

Sadler et al, have been the only analysts to raise the issue

of possible negative multiplier effects. For example, a new industry

introduced to an area will often raise incomes which in turn could

alter consumption patterns such that demand for consumer goods is
transferred outside the region, Thus the net effect of the new

industry on the regional econony cou1d, in this instance, be

negative. Two of the implications of possible negative multiplier
effects are reiterated here. First, the smaller the region, the

more vulnerable it will be to negative multiplier effects since a

slight change in consumption patterns will have a marked loca1

effect. Second ... trThe introduction of industry alone is not

sufficient for the regeneration of the regional or sub-regional
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economy. Attention must equally be pai<tr to the restructuring of
the service side so that the increased incomes created will
circtrlate and liave a positive multiplying effcct on the whole of
thc cconomy. ()therwise, if increased incones in one sector cause

reductjons in other sectors, the economy of the region will gradually

split, and the new industry and its attendant labour will gradually

become an enclave in an economy to which it has little economic

relation". (Sad1er, et a1. 1973. p.78).

The results of the study in terms of the differing inpacts

resulting fron the construction and operational phases of the

aluminium srnelter are interesting, The multipli-er effects on

personal incomes in the region are almost four times as high during

the construction phase as during the operating phase. This was

expected since employment on the site during the construction period

varied around 2 000 while employment i-n the smelter during the

operating phase was estimated as approximately 600 employees.

In a further, undated, paper, the authors employ similar
techniques to those discussed above to estimate the impact on the

area of a hypothetical large scale nining operation. Results in
this instance indicated that the multiplier effects on personal

incomes were just over three times as high during the construction
phase as during the operating phase of the mine.

(iii) The Central Queensland Study (Jensen, 1976)

The bulk of the Central Queenslandl study is concerned with a

djscussion of the construction of the 26-sectol table for the region
for the year 1965-66. The impact analysls phase of the stud1,

involved measuring the effect of the alumina refinery at Gladstone

on the area. This was done by augmenting the natrix rvith an

additional row and column nepresenting the alumina refinery sector's
operating phase at fu11 capacity of two million tonnes of alunina
per annurn. Data for the row and column was obtained from undisclosed
industry sources. Output income and emploplent multipliers were

calculated for the alumina sector and discussed in detail.

Since the alumina plant was actually operating in the region

Central ([reensland was defined for the purpose of the study as
consisting of the former statistical divisions of Far Western, Central
Western and Rockhampton (population of 135 000). This area is
approximatcly equivalent to the present statistical divisions of
Central West and Fitzroy.

:l
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in L972*73 at the 2 million tonne capacity 1eve1, Jensen wished

to illustrate the reLative importance of the industry in the

regional economy. In order to do so, a forecasting exercise was

performed whereby a vector of final demand was estimated for
1972-73 a-nd. resulting industry gross outputs were estimated using
the inrrerse rvhich incorporated the alumina refining sector. This

forecasting exercise raises a number of problems. First with
respect to the accuracy of the final demand projections and second,

no attempt was made to adjust the technical coefficients for
possible changes since 1965-66, However, the projected industry
outputs for 1972-73 will give a much clearer indication of the

relative importance of the alumina refinery sector in the econom)r

than would the 1965-66 industry outputs, An alternative approach

would have been to sinply deflate the value of output of the

alumina refinery to 1965-66 dollars. In some respects a simple

deflation to 1965-66 values might have been superior for comparative

purposes than a projection to 7972-73, since the 1965-66 rrural

economy' of Central Queensland was the focus of analysis (Jensen,

1e76. p.237).

Following the example of earlier work by Parker (1967, Jensen

supplemented his impact analysis with some preliminary structural
analysis. This nainly involved displaying the primary input
content of final demand, a table which has been used to identify
relationships between the various categories of primary inputs
and the leve1 of final denand. Specifically, the value added per

unit of final demand deliveries from sector j can be represented

by 2,, Et__., where z.= is the interdependence coefficient and a-_=' ).) vI- IJ ^ ,r-
is the output coefficient representing the value added in the form

of the ith category of prinary input.

In the context of the Central Queensland study a supplementary

table showing the primary input content of final dernand was

particularly relevant since imports were allocated indirectly in
the Central Queensland tab1e. Thus the primary input content of
final demand table was required to indicate the ultirnate dependence

of the alunina refinery sector on imports.

(iv) The Canadian Economy Study (Broadway and Treddenick, 1976)

f
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T'his study utilizes input-output in the context of an overall
econometric model of the Canadian economy to measure the impact of
mining. One of the objectives of the study was to examine how the

economy would look if mining did not exlst. This was accomplished

by removing the mining sector rows and columns from the 56-sector

Canadian national input-output table and examining the effects on

the remaining sectors under vari"ous assumptions. Thus the reverse

of the technique for examining the inpact of a new industry is an

interesting approach to neasuring the impact of an existing industry.

(v) The Georgia Study (Schaffer, 1976)

In the context of augmenting tables with new rows and columns

representing new industries, Schaffer has utilized the direct survey,
28-sector input-output table for the 1970 Georgia economy to
illustrate what he terms a rrnew-industry simulatorrr. This involves
utilizing national coefficients to represent the new industry in
the first instance. Later these coefficients are regionalised using
a non-survey technique and the matrix reinverted in the usual nanner.

Thus in situations where no data is available to construct the row

and column of the new industry, Schaffer has indicated a method of
utilizing adjusted national coefficients to represent the new

industry.

An Alternative Anoroach to Measurilg
if-3-ryir,- I!4Y!!li'

the ct

Some wrj.ters have analysed the inpact of industries by inserting
them into final demand, instead of the endogenous portion of the matrix
as discussed previously. Blake and l,tcDowal,l (1967) utilized this technique

to measure the impact of the university on the Scottish town of St. Andrews.

Their input-output table was a 12-sector one constructed for the area for
the year 1965. In a similar vein, Reynolds (L97t) neasured the effect of
the Queensland Agricultural College on the town of Gatton by inserting
the College into the final demand portion of her intersectoral flows table
for Gatton. For the purpose of their analysis, Powel1 and Mandeville
(1975) transferred agriculture to the final demand portion of the table
in order to assess the impact on the Central Macquarie region in New

South lVales of a change in the farn sectorts input mix. However, if a

sector is treated exogenously as a component of final demand, it will not
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be an integral sector of the economy and thus all sector multipliers will
be underestimated. Thus if the analyst wishes to comprehensively aeasure

the impact of new industries or changes in the input structure of existing
industries there is no substitute for inserting a nel^r row and column

vector into the matrix and recalculating the sector multipliers.

Yse:vrile- $gg1 glsre! i gl- !ffes! :

The Greater New York - Philadelphia Study (Isard and Keunne,

1953) and a later study, Miller (1957), used national coefficients and a

variety of techniques such as location theory and 'rinformed judgementu

to estimate proportions of inputs expected to originate from within the
study region. An iterative procedure was then applied to calculate second

round and subsequent impacts. This method has since been superseded by

the developnent of regional tables, but another feature of this paper is
sti1l of considerable value. That is the authorrs attempt to take account

of the agglomeration effect of the location of a new industry in an area.

Agglomeration is a term from location theory referring to the clustering
of related economic activi-ties in the vicinity of a large basic industry.
Thus some industries locate near the souree of supply of their raw

materials if this raw material is heavy and bulky with relatively high
transportation costs. Isard and Keunne in their analysis of the impact

of steel in the Greater New York - Philadelphia region, also took into
account the closely related steel fabrication industry. Esti.mates of the
level of satel lite industries expected to be attracted to the area were

made by analysing the clustering of establishnents around similar steel
plants in other areas with some of the characteristics of the region
under study. 'l'his clustering enhanced the direct employment effects
considerably. 'Ihus the direct effect of the steel mill was 11 700 workers,

while the dire,:t effect of the satellite industries attracted was estimated

to be 77 000 w,rrkercs. When the indirect nultiplier effects were considered

an additionaT'7A 000 new jobs were estimated, to bring the total enploy-

ment impact of the steel mil1 and satellite industries to 158 700 new

jobs. A result that needs to be interpreted in the light of (a) the

assumptions about the leveL of satellite industries attracted, and (b)

the size and market area of the study region.

Nat ion - Re g ion Studies

Leontief et a1. (1965) have devised a nethod for estimating the

I
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rcrional effects of national policies or other economic stimuli using a

::irr irntrm of rcgional data. 'l'he national input-output table provides the

data base, while the regional dimension is provided by dividing the

nation into component regions and estimating, from the national data, the

regional distribution of each industryrs output. Stone (1973, p.13)

summarizes the details of this method as follouis:

"The analysis is properly multi-regional in that the model
provides for simultaneous balancing of all input-output flows
from the point of view of each individual region as well as
for the U.S. economy as a whole. In this respect a good deal
turns on the distinction made between local goods (industries),
for which a balance between production and consumption tends
to be estahlished separately within each region, and national
goods, for which such a balance is achieved only for the
country as a who1e. Leontief and his collaborators arrange
the sectors in order of the ratio of inter-regional : intra-
regional trade of their products and make an arbitrary cut to
isolate 1ocal industries (serving mainly users located within
the region in which production takes place) from National ones
(supplying the entire national or international market).r'

In terms of impact analysis this procedure in essence facilitates
the regional disaggregation of national input-output model results. The

impact considered by Leontief was a hypothetical reduction in defence

expenditure or 20 percent compensated in terms of its aggregate enployment

effect by an i-ncrease in non-defence final demand. The 1958 U.S. national

inpr.rt-output table was utilized and the nation was divided into 19 regions.

1'hc regional impacts were of considerable magnitude; in 10 of the 19

regions enployment contlacted, and expanded in the other nine regions.

The labour fc,rce displacement rate is highest for California at -2.39 percent

of thc labour force affected, and lowest for the region comprising

lUinnesota, North Dakota and South Dakota, where the proportion is 0.42percent.

In Australia Dixon et a1, (1977) use the Leontief et aI. method,

to allocate results fron the national IMPACT Projectl to the States. In

their paper the authors analyse the regional, i.e. State, impacts of a

hypothetical 25 percent increase in all tariffs. After all multiplier
effects had treen considered the results were as follows: for Australia

as a whole, GNP declined by 8 percent; for Victoria whose economy is
relatively intensive in highly protected manufacturing industries, GRP

increased 43 percent; South Australiats GRP increased by 6 percent; New

South Wales GRP declined by less than 1 percent; while Tasmanian GRP

declined by 27 percent. States with an export industry orientation,
l. liol rn ovcrvictn' of thc I^IPACT Project, see PorieII (1977). Brief 1y'

Itrl',,,",' '.. ', lrrrgt' nltt ional policy- sirirulat ion model, one of the
rltrdrrles of rrhich is the nationaf input-output table. The project
is jointly sponsored by the IAC, ABS, Fmplbynent and Industrial
llclat ions, Industry and Conrnerce and EHCD.



48.

such as Queensland and Western Australia u,ere the outstanding losers with
GRP declining by 70 and 71 percent respectively.

The multiplier analysis phase of the Poole et al (1971) study

can also be termed Nation-Region approach. The authors briefly investigated
the employment impact of the operating phase of Comalco Limited's aluminium

smelter at Manapouri-/Bluff, New Zealand, Using the New Zealand national
input-output table and the chemical fertilizer industry as a proxy for
the aluminiun industry, the total enployment in New Zealand resulting
from the smelterrs 750 employees was estimated at circa 2 750 jobs. The

regional effect on Southland was estimated, using an econonic base

multiplier, as a total of 1 650 jobs created.

0ther ct Studies

An interesting variation on the usual inpact analysis procedures

is the l-larvey (1976) smal1 region study. This study examines the impact

of the 1971 wool slump on the sma1l town of Bourk-e and surrounding shire
in Western New South Wales by constructing fu11 input-output tables for
the years 1968-69 and 1970-71 by direct survey nethods. By comparing the
two transactions tables (in constant 1968-69 prices) the irnpact of the wool

slump was readily observable as a decline of 40 percent in pastoral sector
output, 18 percent in gross regional income and 15 percent in total gross

regional output.

Stoners Criticism-s of Re 1I t Studies

Stoners (1973)

( inc luding input -output)

criticisms of the studies enploying formal models

to measure regional econornic inpacts are useful.

(j) Ambiguity aborrt the tine dinensions of the effects estimated.

Multipliers indicate values for the total eventual impact when

the new equilibriun point has been reached. How long this will take
is never made clear. This criticism is really in the category of
criticising a model for its limiting assumptions. A11 models are

simplifications of reality and are based on assumptions such as

ignoring the time dimension, which make simplification possible.
Thus analysts should make some connent about the time dimension of
projected irnpacts otherwise users may assume that the multiplier

L-
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effects are virtually instantaneous,

(ii) Tendency to relate studies of an impact to larger areas than

necessary (State or region studies).

Large macro studies fail to clearly identify the actual

communities affected. Impacts tend to affect specific areas to a

greater or lesser extent rather than to be spread evenly over a

State or region. Thus a minor change at the State Ieve1 nay be a

major one for a specific LGA. Stone is not suggesting that macro-

studies are irrelevant; rather he is arguing for rnicro-studies to

complement the perspective given by macro-studies.

(iii) Emphasis on quantitative, economic effects to the exclusion of
qualitative and non-economic effects.

Thus the literature on regional economic inpact indicates a

developing ski1l in answering questions like "how many jobs?" .... but

important qualitative questions tend to remain overlooked:

- what types of work?

- how easily will loca1 industry be able to adjust to estimated
changes?

- what external economies or diseconomies are anticipated?
- what land use and/or environmental constraints exist in the

area?

- what are the social, environmental and quali-ty of ljfe effects?

- where are impacts likely to occur in the region?

Stone concludes his paper with the following

"This (i.e. the above criticisns) is not to denigrate what has
been achieved using impact assessment nodels of various kinds.
Nor rloes it imply that the techniques used in the works that
have been surveyed are inappropriate. Rather it is to emphasize
that analyses using formal models, in abstracting from qualitative
features for convenience or in the interests of quantification,
leave out of account much that may be important; and it is to
enter a plea for recognition of this when drawing conclusions
from the results of such enquiries. One might go further and
register doubts about the balance of effort reflected in the
existing literature on the regional aspect of defence spending.
Might not some of the time and ingenuity devoted to refining
techniques for assessment of employment and income effects have
been spent more profitably on examining qualitative aspects?'t
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Considering the plethora of purely descriptive studies that abound, one

finds it difficult to agree with Stoners last point regarding the relative
time and effort devoted to quantification of regional economic impacts.

Ilowever, it is not unreasonable to expect quantitative analysts to

recognise the importance of, and comment on, some of the qualitative
implications of their results.

Although this study, and thus this literature review, focus on

the measurement of regional econoinic impacts, the literature does contain

some examples of the use of the previously reviewed formal models to come

to grips with the problem of measuring the non-econonic impacts resulting
from stimuli. For example, attempts have been made to fornally measure

(a) water requirements (Tijoriwala, et al. 1968); (b) environmental

effects (Cumberland, L966, Isard, 1969, Leontief, 1970); (c) quality of
life (Bergman, 1969, Hirsch et a1. L971); and (d) population (Schubert

et al. 1970) . A review of this work is beyond the resources of this study,

however for a discussion of the uses of input-output in rneasuring

environmental effects, readers are referred to Kanrnaratne and Jensen

(1978) or Richardson (L972).

4.3 THIS STUDY IN PERSPECTIVE

This will be the first major Australian input-output study to
concentrate on the application of input-output tables as distinct from

table construction. Much of the input-output literature tends to focus

on procedures for constructing input-output tables with only a minor

emphasis on impact analysis. By utilizing GRIT, this study has the

advantage of access to existing input-output tables plus the production

of further tables at 1ow cost and with a known methodology fully detailed
elsewhere (Jensen, Mandeville, Karunaratne, 1977). Research resources

in this study are thus concentrated on impact analysis. This will a1low

a nore ambitious analysis than has been the case with most of the existing
impact studies employing an input-output approach. Specifically, this
study will draw on the features of each of the major extensions to the

input-output impact methodology discussed in the previous sections. In
the following chapter the study team has synthesised a system which draws

the various approaches together into an overall framework for examining

the regional economic impacts of new industries using input-output. This

framework includes the following features:
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(1) Both construction and operating of new developments are

considered (Sadler et al. 1975).

(2) The impact of several different industries can be examined.

(Mierynk et a1. 1970).

(3) Local/regional/State/national impacts can be traced. This

aspect is similar in concept to Leontief _el_sl. (1965), and

Dixon, Parmeflter and Sutton (L977) except that we begin with
1oca1 impacts while the literature cited begins with national
policies.

(4) Qualitative inplications are drawn fron quantitative results.

(5) Net effects can be considered.



;
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CHAPTER 5

A SYSTEM FOR MEASURING

NATIONAL.STATE-REGIONAL-LOCAL NEI{ INDt.'STRY IMPACTS

5,1 OUTLINE OF TFIE SYSTEM

From the national table and the State, regional and sub-regional
tables, it is possible to trace the spatial incidence of impacts; (i.e.
detail the incidence of econonic impact at four 1eveLs) to follow Stoners
(1973) suggestion of micro-studies to complement the macro picture. From

the vier+point of planning and policy, both perspectives are required. In
this study, impacts can be examined from the follorving four perspectives:

4321

sub-area

(Gladstone/
Cal 1 iope)

region
(Fitzroy)

State
(Queensland)

nation
(Australia)

The relative importance of the impacts will be less as economy size
increases; a major effect on Gladstone could be a relatively minor one

in Australia as a whole. I-lowever since leakages via imports decline as

the size of the economy increases, the multiplier effects will progressively
increase as we move up the continuum from sub-region to nation (see

Chapter 3).

Figure 5,1 outlines the systen for neasuring impacts designed
for this study. Step I involves completion of impact analysis in the sub-
region economy. For each development the construction and operating
phases are examined separately. The construction phase impact may be

measured for a "typical construction yeart', or the peak year, depending

on the objectives of the analyst. Operationally the measurenent of the
construction phase will require information on construction costs incurred
in the -study region. If the data is sufficiently detailed the input-output
matrix for the area may be augmented with a new row and column representing
the huilding and construction sector associated specifically with
con-struction of the new industry plant. 0n the other hand, if the
constTtlction ditta is sparse, the construction impact can be measured via
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the existing building and construction industry nultipliers.

FIGURE S.1

Outline of Impact Analysis System

STEP I Impact Analysis in Economy 1 fthe sub-resion)

For each new industry or combination of new industries
(i) measure the inpact of constnrction phase during

a typical construction year;

(ii) measure the impact of the operational phase
during a typical operating year;

(iii) neasure the impact of possible satellite
industries and/or infrastructure associated with
each new industry;

(iv) consider the net result of any conpensated
change if appropriate.

STHP II Repeat Step I for Eco:tomies 2-4 (the region, State
and nation)

STEP III Presentation of Results and Discussion

Measurement of the impact of the operating phase will invoLve

augmenting the input-output natrix with a new row and column representing
the new indust'ry. Appropriate data relating to those industries wil.l
therefore be required. The inpact of possible satellite industries and/

or infrastructure associated with the new industry can also be neasured.

Several estimates could be nade with alternative assumptions regarding the

levcl of satellite industries in a continuun from minimum to maximum

attraction of the-se industries. If more than one industry is expected to
locate in an area at the same tirne, the developrnents can be measured in
combination by augmenting the matrix with n rorvs and columns simultaneously
(n being the number of new industries). Economic impacts can be measured

in both aggregate and relative terms. In aggregate tenns total increases

in output, income and employment resulting fron the given econonic stimulus
can be calculated; in relative teflns the increases in output, incone and

employment can be related to a unit increase in the original stimulus, i.e.
the sector multipliers are compared in some detail.

STEP II involves repeating the procedures in Step I fcr each of

L
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the suhseqtrent economies to be analysed, in this case the region, State

and nation. In each instance, data requirements will vary, referring to
expenditures in the appropriate area. The GRIT tables were designed to
be produced at the 11, 19 and 36 sector levels depending on the conplexity
of the economy under consideration. The decision of the analyst either
to (a) measure all impacts at the 11 sector level, or (b) measure inpacts

at the 19 and 36 sector levels respectively for the sub-area/region and

State/nation, or (c) do both (a) and (b) will depend on study resources

and objectives. The decision taken will harre implications for overall
data requirenents for the impact analysis.

The detail and content of Step III, presentation of results and

discussion will again depend on the analystrs objectives and resources

available to him. The presentation of results can range from econony-wide

effects to detailed effects on specific industries. Further, it is
possible to consider the net effects of any compensated change, or the
results could be integrated into a larger cost/benefit analysis framework.

In each economy the relative effects of the construction and

operating stage should be illustrated and discussed, and the relative
impacts of different new industries (if more than one is being considered)
should be analysed. Between economies a comparison and contrast of the

relative effects of the developments should be presented. Often the
l,arious input-output tables, or the data for the impact analysis will
relate to different years. Thus when measuring aggregate impacts, standard

dollars for a particular year (ideally the year that the study is being
published) should be utilized.

Finally a qualitative assessment of the quantitative results
should be made,, This will include comnents on the timing of the impacts,
the various assumptions made, non-economic factors and other aspects that
will aid user .interpretation of the results.

The :;ystem outlined above for measuring national, State, regional
and local impacts was designed in the context of this study which is
concerned with assessing the impact of new industries. However the overall
fritmr-'work can tre easily adapted to the measurement of other types of impacts.
Iror exampie jf the analyst is simply concerned with measuring expan-sion

or dcclinc in an exi-sting industry, then the standard procedures for
rneasuring impacts with input-output models outlined in Chapter 4, may be
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applied in the context of the above franework as desired. Alternatively
some analysis may not require the augmentation of matrices with new rows

irttrl cctlulnns, but simply involve changing some of the existing coefficients;
agrt in this simpler analy-sis nay be applied in the above framework. Fina11y,
a mrtjor featurc of this sy-stem is that it is based on GRIT. Thus not only
can the input-output tables be derived quickly and at less expense, but
the multipliers for each are directly comparable, both conceptually and

by sector definition.

5.2 APPLICATION OF THE SYSTEM TO TH]"S STUDY

5.2.1 The Aluminiun Indust Overview of Economic
ationa ect s

It is not the function of this report to provide a detailed
description of the aluniniun industry. Readers desiring such detail,
particularly in the Australian context, are referred to McDonald (!974).
Rather a brief synopsis only of the industry is provided at this stage.

The production of the metal aluminium from its ore, bauxite,
consists of three distinct phases:

baux ite alunina aluminiun

mining and
screen ing

refinery
(dissolve
out
aluminium
oxide with
caust ic
soda)

smelter
(dissolve
alumina in a
cryo I ite
fiux and
e1 ectrical 1y
reduce with
carbon)

'Ihe Iocational pattern of aluminium production is constrained
by the need to minimize transportation and electricity costs.

1 . Bauxite is mined and screened at the ore site. Often refining
is done at the ore site; Gladstone is an exception to the
general case, primarily due to the isolation of Weipa.

2. Smelting is undertaken near a low cost power source.

3. Fabrircation plants are normally located close to large markets.

I
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The aluminium industry shows a high degree of vertical
integration and is in the hands of a small number of large corporations.

The industry exhibits significant economies of scale of production and

concomitant large initial capital investment requirements. In addition

the production process is one of continuous operation for 24 hours/day

throughout the year.

c,) ) A Glimpse of the Historical Inpact of the QAL
Alumina Refinery on the Gladstone Economy

How accurate are input-output multipliers as predictors of
economic impacts? Perhaps we can gain some insight into this question by

examining the historical effect of the alumina refinery on the economy of
Gladstone.

We begin this discussion of the historical impact of the alumina

refinery in Gladstone by considering the hypothetical case of the situation
where neither QAL, nor any other large rnanufacturing industry had decided

to locate at Gladstone. lVith the closure of the Swift's meatworks in 1964,

the toum would have been faced with an absolute decline in the nanufacturing

sector of 700 jobs. Taking into consideration the rnuLtiplier effects of
this decline on the service sectors, the final result would have been a

total decline of approximately 1 400 jobs. This decline would have been

slightly offset by the choice of Gladstone as the coal export port for
the region. Thus the building of the l,loura-Gladstone railway, the

upgrading of the Rockhampton-Gladstone railway and the increase in the

activities of the Gladstone Harbour Board would have meant some increase

in employment in the Building and Construction, and Transport and Storage

sc(:tors over the 1961 1evels. However, the benefits of these developments

would havc only slightly offset the loss of 700 permanent, basic jobs.

It is also possible that without the alumina refinery, and the possibility
of an adjacent smelter, the Gladstone Power Station would not have been

located at Gladstone and consequently the current and expected employment

at the power station would have been lost to the region. Thus in 1971,

if the alumina refinery had not been located in Gladstone, the population
and labour force of Gladstone would most likely have been below the 1961

level of 7 181 and 2 696 respectively. fn other words, the const-ruction

and operating phases of the alunina plant have been directly and indi.rectly
responsihle for rnost of the population and labour force increase in
Gladstone during the period 1961-197L.
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Industry employment multipliers (Tfpe II) derived from the

Gladstone/Calliope input-output table for Metals and Metal Products, and

Building and Constr:uction were 2.0 and 1"6 respectively. Assurning a

population multiplier of 2.5, do the numbers substantiate the above

statement that the alumina refinery was responsible for the population
increase in Gladstone during the period 1961-1971? The operating phase

of the plant during the period employed approximately 700 workers for a

population effect of 3 500 persons (700 x 2 x 2.5). The three stages of
plant construction over the perioo 1966-197L empIcryed an average of 940

workers per annum for a population effect of 3 760 persons (940 x 1.6 x
2.5). Thus assuming that the enployment and population multipliers achieved

their total effect over the period, the aLunina plant was directly and

indirectly responsible for an additional 7 260 people. The actual
population growth in Gladstone over the period 1961-1971 was 7 985 persons,
so the multipliers appear to be reasonably accurate for prediction purposes.

If we focus simply on labour force increases, the multiplier
predictions becorne even more acceptable. The operating phase creates a

total of 1 400 jobs (700 x 2) and the construction phase creates 1 504

-iohs (940 x 1.6) for a total of 2 904 jobs. The actual increa-se in the
labour force in Gladstone over the 1961-1971 period was 2 ggg jobs.

As indicated in Chapter 1, three developnents have been included
in the analysis:

(i) The proposed aluminium smelter (Comalco Limited);

(ii) The Queensland Cement 6 Lirne Conpany Limitedts planned
cement clinker plant;

(iii) The Gladstone Power Station.

The Gladstone Power Station is currently under construction and partly
opcrational, while the other two projects have been announced in principle,
hut no definite dates on commencement of construction have yet been

",rnn,,r."d. 
1 A hrief outline of each project now fo11ows.

The Aluninium Smelter

The Gladstone smelter project had its origin in the 1957 Agreement

1. The earthworks at the srnelter site were completed in mid 1g7g.

5.2.3 The Developments Considered
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betwcen thc State of Queensland and Comalco Limited wl-rich provided for
the development of' Weipa bauxite deposits and required the company to

establish an alumina refinery within Queensland and to investigate the

possibility of siting an aluminiun smelter within Queensland or Australia.

The production of alumina from Weipa bauxite was achieved by the establish-

ment of the Gladstone alurnina refinery operated by Queensland Alumina

Lirnited, in 1967. Recently Comalco increased its interest in this plant

from 12.8 percent to 30.3 percent.

The 1972 Gladstone Power Agreement between the State of Queensland

and Comalco embodied the commitment by the company to locate a future
smelter within the Gladstone region and gave the company the right to opt

for blocks of power for a snelter. Prior to this agreement the company

had examined a number of sites along the Queensland coast. Gladstone was

chosen for the following reasons:

(i)

(i i)

(iii )

( iv)

supplies of alumina were available from the Queensland Alumina
Linited refinery, thus minimizing alumina handling, transport
and storage costs;

electric power would be available in bulk from the Gladstone
Power Station and transmission to a smelter cotrld be achieved
with minimum loss;

Port Curtis was already developed to handle ships larger than
those required to service the smelter;

the Gladstone region could ultimately provide housing and
comnunity support facilities, etc. for a further najor industry.

Boyne Island near Gladstone was chosen as the smelter site.
l'{cDonald (1974) developed estimates of aluminium smelter costs in Australia
for 1977-72, in comparison with the United States, Europe and the Middle

East. His estimates suggest that, after transport costs were considered,

smelting costs in Australia could be higher than in other producing

countries. Other estimates have suggested that the cost of building major

secondary processing industries in Australia is circa 30-40 percent higher
than in Japan and the U.S. (Byrne, lg78).2 This capital cost disadvantage

is offset by the relatively low cost and regional availability, of raw

mrrterial inputs such as alumina and electricity.

The Gladstone smelter will process alumina transported by a belt
conveyor system from the adjacent alumina refinery operateC by Queensland

This reflects the recent situation where Australia had high inflation.
If inflation reduces vis-a-vis the rest of the world, the disadvantage
referred to above will not be sustained.

2
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Alumina Limited" Aluminium will be produced by electrolysis of alumina

in a melt consisting mainly of cryolite which serves as a solvent for the

;rlunrina. Thc clcctroly-sis will be carried out contjnuously in pots lined
with carhon utilizing prebaked carbon anodes. In the initial operating

phase, the plant will consist of two potlines, producing about 182 000

tonnes of cast aluminium ploduct. Investment in the plant is estimated

as $485 mi11ion. The plant will require 1 080 employees and export the

entire output. Electricity inputs of some 320 l{}i will be required. The

major inputs into the process, alumina, electricity, and labour, will be

obtained 1ocal1y, while other raw materials, such as coke, pitch, aluminiurn

fluoride, cryolite, fluorspar, soda ash, and heavy fuel oi1 will be

obtained outside the sub-region.

Assrrming conditions are favourable, it is estirnated that the

-smclter will bcgin operating at some 90 000 tonnes capacity in 1982.

The Cement Clinker Plant

The proposed cement clinker plant of Queensland Cement & Lime

Company Limited would be located at Targinie in Calliope Shire, 13 kn

north-west of Gladstone. Cement clinker, an input into the cement

production process, is manufactured by burning 1ime, silica, iron oxlde,
and alumina in a kiln to form silicates, aluminates and ferro-aluninates
of lime. Anticipated output of the plant is 500 000 tonnes of clinker
per annum, which will be shipped to Brisbane where it will be blended with
additives such as gfpsum to produce cement. Inputs such as limestone,
clay, silica, sand, water, electricity, and labour will be obtained
locally, while coal will be obtained from the coalfields in the Fitzroy
rcgion. 'lhe operating laborrr force will be 146 person..s. Limestone and

clay will be transported to the plant from the quarries at Bracelvell/East

End by slurry pipeline. The estimated cost of the plant is $90 million
(1976 dollars) and it will take two years to construct.

There were a number of reasons for the sel.ection of the site:

(1) limestone deposits sufficiently extensive to justify the construction
of a plant and closest coastal deposits to Brisbane;

(2) piant site is sufficiently distant from population centres to avoid
the nujsance problem-s normally associated with cement plants;

(3) plant sitr:lor:ated on the fringe of an area planned for heavy industry:

E-
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suitable harbour available;

the plant may be supplied with coal at reasonable cost.

The Gladstone Power Station

The major (1 650 MW) thermal power station is under construction

at Gladstone, with the first four 275 MW generators now in operation.

Construction will be conpleted, and the plant fully operational at

1 650 MW in 1982. In fu1I operation, the station is expected to require

4.1 million tonnes of coal, and enploy 400 persons. The estimated capital
cost of the power station is $500 million (1976) dollars. The power

station will form part of the Statels interconnected power system, and

eventually about 1 050 MW of the electrical energy generating capacity at

Gladstone will be exported to the State grid, outside the Gladstone/

Calliope sub-region.

Associated Dev

Both principles of location theory and the advice of experts

associated with the alurninium industry suggest that forward linkage

industries to the srnelter such as aluminium fabrication and finishing
plants will not locate in the Gladstone sub-region. Existing aluminium

smelters located close to energy sources and away from population

concentrations have generally not exerted a locational puI1 on later
fabricating operations, As indicated in Section 5.2.L, aluminium

fabrication pliants are market-oriented in their location since ingot,
being less bulky than aluminium sheet, costs less to transport. Similarly
the manufacture of finished goods is market-oriented given the generally

higher costs of shipping, handling and narketing finished goods due to
their unusual rshapes and higher unit value.

Sinilarly, when backward linkages to the smelter, and forward

and backward linkages to the cement clinker plant are considered, these

industries are not expected to attract further substantial light or heavy

manufacturing indu-stry to Gladstone. However, the smelter and the cement

plant may indirectly attract further industry by enhancing Gladstone's

reputation as an industrial growth centre.

e19prs1!:

'fhus this section on associated developments will concentrate
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on some of the infrastructure directly associated with the smelter and

the cement clinker p1ant. As the clinker plant will probably be the

first major industrial enterprise to utilize the area north of the Calliope
River, it rvill initiate the need for infrastructure to serve this area.

This will involve a bridge over the Ca11i-ope River, improved road access,

a power feeder 1ine, water and port facilities. The conpanyrs

contribution to this is estimated at L8 percent of the capital cost of
the p1ant, or $16.2 million (1976 dollars).

Extensive discussions, conducted over several years and involving
the State Government, relevant 1ocaI bodies and the company, have 1ed to
a negotiated settlement for the provision of infrastructure associated
with the smelter project. The company has agreed to contribute toward

the cost of the following facilities:

Road and bridge from Tannum Sands to the
smelter and main Gladstone road.

Harbour facilities (including wharf)

lllater, sewerage and power facilities.

The company would contribute the najor portion of the total cost of al1
items listed above with the State Governrnent and/or 1ocal authorities
contributing the remainder.

In infrastructural negotiations conducted to date between the
conpany and the State Government, it has been tentatively agreed that in
relation to the first 450 houses required, the company will construct two-
thirds and the State Government will constmct the remaining one-third.
For any additional houses required thereafter the State Government will
construct one house for every five built by the company.

Arrattgernents may be made with leading building companies to build
the smelter cornpany's share of employeesr houses.

5 .2.4 Procedur:es and Data

Section 5.1 provided a general outline of the system measuring

national-State-regional-1ocal new industry impacts. This section details
how that systen was empirically applied in the context of this study.
First, sone general comments on the matrices and their augmentation will
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be made, and then the discussion will proceed to the data used and

procedures adopted for the construction and operational phases of the

developments. The questionnaire utilized to obtain needed data for the

new industries appears in Appendix IV.

The input-output tables for the Gladstone/Callliope sub-region

economy in L974-75, the Fitzroy region economy in 1,973-74, the Queensland
economy in 7973-74, and the Australian economy in 1968-69 provide the

reference point for impact analysis of the three projects. Two of the

projects, namely the aluminium smelter and the cement clinker plant did
not appear in the respective 1974-75 and 1973-74 tables for Gladstone/

Calliope and Fitzroy. These were therefore analysed in all four economies

by the insertion of an additional row and column representing each project.

Both the nature of the lnew industry datar and our interest in
nanageable presentation of the results dictated that all impacts be

measured and analysed at the 11-sector 1evel. Further our objective was

to measure the cunulative effect of the three new industries together.
Thus the new industries were integrated sinultaneously into the 1L-sector
natrices for Gladstone/Cal1iope, Fitzroy, Queensland and Australia. The

alternative would have been to integrate each industry into the matrices
separately. However it could be argued that the total effects will be

greater than the sum of the parts and thus the procedure adopted, in
producing slightly higher nultiplier estimates, will take some account of
this synergistic effect. Also when the smelter is likely to be ful1y
operational in the mid 1980ts, the three industries will in fact exist
in the economy concurrentLy.

A11 estimates of aggregate inpacts are presented in 1978 do11ars,

altltough readers need to bear in mind that, for example, in the Gladstone/
Calliope instance, the procedures are estimatlng the effect on the 7974-75

cconomy of (llarlstone/Ca11iope of developments that rvi11 be fu11y operational
in the 1 980 I s.

Construction Phase

Again in the interests of manageable presentation of results,
it was decided to measure the construction impacts at the sub-region and

regional leve1s on1y. Data was not available to synthesize a new building
and construction sector for any of the three projects, therefore the existing
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brri lcling and constTlrction sectors in the Gladstone/Ca11iope and Fitzroy
tables were assumed to be representative of construction activity associated

with the new developments. The Sadler, Archer and Owen (1973) approach

of measuring a rtypicalr year of the construction phase of a project was

modified in this instance to an examination of the peak year.

(i) The Smelter * Data for Construction Impact Analysis

Data set out below on t-he construction phase of the aluminium

smelter was provided by Comalco Limited. The total constnrction
cost of the project has been estinated at $485 mil1ion, with a peak

year expenditure of approximately 32 percent of this figure. The

total to be spent in the Gladstone/Calliope sub-region is estimated

at $103 mi11ion, disaggregated as follows:

Item Percent

Potline construction
Site development, plant utilities, offices,

mobile equipnent and administration
In frastructure

/5

23

4

Tot a1 100

I,Jhen interpreting these estimates, it is important to remember

that at the time of this study, contracts had not been 1et.

Estimates therefore of amounts spent in the sub-region are order
of magnitude figures based on the knowledge and experience of
Comalco staff.

The peak construction year will involve a labour force of 800

persons and 32 percent of total construction costs, or $33 million
spent in the sub-region. Considering 32 percent of housing costs

directly associated with the smelter, yields an additional $7 million
heing spent 1oca1Iy during the peak year of construction. In

surnmary, the direct stimulus (1978 dollars) of the smelterrs

construction during the peak year will be:

Industry Household
Output Income Employment

Stimulus $40 n $12 m 800

sxpEiEture
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The Cement Clinker Plant - Data for Construction
Impact Analysis

The total construction cost of the cement clinker plant has

been estimated at $90 million (1976 dollars), 18 percent of which

is related to infrastructure such as electricity, water, roads and

port facilities. Construction is expected to take two years with
a peak labour force of 280 on site. Assuming that half is spent

in the peak year and one-thi-rd of that is spent in the region the

direct stimulus (1978 dollars) of the construction phase will be:

d

Output Hous eho 1d
Income Employment

Stimulus $18 m $4m 280

(iii) The Gladstone Power Station - Data for Construction
Impact Analysis

Output Employment

Work began on the construction of the Gladstone Power Station
in 1971 and is expected to be completed in 1982. The total cost of
the conpleted station has been estj"mated at $500 million (7976

dollars). The peak year has been assumed as 1974-75, during which

total expenditure on the project was $65,6 mil1ion, with
approximately 1 000 construction workers on site. Assuming that
one-quarter of expenditure on the Gladstone Power Station occurs

in the region, the direct stimulus (1978 dollars) of the construction
phase will be:

Hous ehold
Income

Stimulus $zo n $15 m 1 000

9rerc!ile-!!e:e

(i) Output, Enployment, Household Income

In keeping with the GRIT tables, transactions were valued at
producersr prices. Gross sector output was therefore valued at
plant head prices, i.e., f,o.b. In the case of aluminium and

electricity the value of sale prices of the final product to large-
scale purchasers has been a matter of strict confidentiality, and

therefore could only be estimated indirectly. In the case of the
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aluminium industry an added difficulty arises in that this product

is not commonly a traded product, but is typically an intermediate
product in a production process which is vertically integrated
through ownership of production facilities.

Similarly, the electricity sector is a State-wide interconnected

systen consisting of electric power generation, transmission and

distribution. In arriving at a nominal value of total electricity
to the State grid from the Gladstone Power Station at plant head,

the following factors were considered:

(1) The average cost State-wide in 1973-74 was 2.04 cents per kWh
generated.

(2) It could be expected that economies of scale and higher load
factors would be operating at Gladstone compared to other
generating plants in the State.

(3) Total capital expenditure on generation as distinct from
transmission and distribution varies fron year to year but
over the period 1948-78 approximately one-ha1f of Queensland's
capital expenditure on electricity capacity has been on
generat ion.

The above discussion illustrates the point that with regard to
the alurninium smelter and the Gladstone Power Station considerable
error could exist in estimates of the total value of output; these

errors will not effect the multipliers derived, but will affect the

reliabiLity of aggregate measures of the projectts impact on industry
output.

For the purpose of this study the value of output of the

developrnents at fu11 capacity was calculated as:

Value of Output

$tzs mittion
$ttt nillion
$ 2o million

The number of employees associated with each development at
fuI1 capacity is a more straightforward matter than the value of
output. This is expected to be:

Aliuminium Smelter

Gladstone Power Station
Cement Clinker Plant
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Aluminium Smelter

Gladstone Power Station
Cement Clinker Plant

Aluminium Smelter

Gladstone Power Station
Cement Clinker Plant

Enployees
(a11 categorles

1 080

400

t46

)

The total cost of salaries and wages associated with each

development at fu11 capacity can be estimated in at least two ways.

First the wages and salaries coefficient can be applied to the value

of output, or second, an average wage can be assumed. Given our

reservations above about the value of output, the second approach

seems preferable. Assuming that average annual wages and salaries
in the smelter is $15,000 and in the Gladstone Power Station and

Cement Clinker Plant is $11,000 the value of salaries and wages

associated with each development at ful1 capacity will be:

Wages and Salaries

$f0. Z million
$ 4.4 million
$ f.0 nillion

(ii) Input Coefficients

Input coefficients associated with the smelter and cernent

clinker plant appear in Table 5.1. The smelterrs input coefficients
were calculated from data provided by Comalco Limited, while the
input coefficients associated with the cement clinker plant were

estimated from national coefficients and engineering estimates of
input requirenents from Darra Exploration (1976). The existing
Electri,:ity sector in the respective input-output tables was assumed

to be rr3presentative of this sectort s cost structure when the

Gladstone Power Station is included. This assumption is less than

satisfa,:tory but unavoidable in the light of the lack of actual data
pertaining to lhe Gladstone Power Station,

The smelter input coefficients are assumed to be the same for
all four economies, while in the case of the cement clinker plant,
input purchases will differ somewhat between economies. For

example, the production process requires coa1, which is an irnport
to Gladstone/Ca11iope, but not to Fitzroy, Queensland or Australia.
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Note also that the production process of cement clinker requires

a considerablc input of clay and limestone. However in this
part icular ca-se this is not a purchase from a separate I'Mining

sectorn but an operation internal to the firm; thus the zero

coefficient opposite lvlining in Gladstone/Cal1iope in Table 5.1.

Mining coefficients for Fitzroy, Queensland and Australia refer
mainly to coal inputs.

TABLE 5. 1

Input Coefficients for Projects Included in the
Impact Analysis

1. Animal industries
2. Other primary

industries
3. Mining

4. Manufacturing

4.1 Aluminium smelter

4.2 Cement clinker plant
5. Electrici-ty, gas and

water

6. Rrrilding and
construct i on

7 . Trade

8. Transport and
comrnunicat ion

9. Finance

10. Public administration
and defence

11. Community s,ervices,
entertainrment etc.

12. tlouseholds

13. Other value added

14. Inports

Total

0518

.0194

.0269

.0300

,0015

.77 38

.3446

.2932

1. 0000

.0s19

.0840

.05950588

0194

0269

.0300

.0058

.1"7 38

.3446

.2041.

1 . 0000

Aluminium
Sme lter

Cement Clinker Plant

Gladstone/
Cal 1 iope

Sector

Fit zroy Qrland &

Austral ia

.0588

,0194

.0269

.0300

.0015

,17 38

.3446

.34s0

1. 0000

.0034

.0858

.2438

.2A52

1.0000

.3271

.727 4

.0010

.0010

I

.0052

.0001

I
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9valitative A eCt S

Tt is not the function of this report to provide detailed
tlrr:rl itltivc comment either on the economic impact of the new projects on

the ct:onomies concerned or on non-economic impacts of the smelter on the

region or sub-region. With regard to the latter, and environmental effects
in particular, reference is made to planned Environmental Irnpact Statements

for the smelter (Peter Hollingsworth et al. 1978) and the planned cement

clinker p1ant.

It is, however, vitally important that any formal numerical

analysis of the type undertaken in this report should be cast in a

realistic economic context, and recognize particularly any unique or
important features of the impacted economies which are 1ikely to nodify
the reported results. The study team undertook a visit to the region for
this purpose. Interviews with a number of persons with general or
specialized knowledge or experience were undertaken, with a view to gaining
an appreciation of: -

(1) the characteristics of the 1oca1 economies as seen by residents
with various interests;

isolation of potential constraints on development;

identification of factors 1ikely to modify multiplier effects, e.g
the existence of short-term or long-tern excess capacity;

identification of the 1ike1y 1ocal spatial incidence of the
multiplier effects;

expected infrastructure and adninistrative problems.

(2)

(3)

(4)

(s)

'l'he results of this enquiry appear as qualitative comment on the discussion
of empirical results in Chapter 6.
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CHAPTER 6

TFIE ECONOM I C I I'4PACT OF EXPECTED I I'IDUSTR I ES ON THE

ECoNoMiES 0F GLADSTol,rrlcnllr0pE, Frrzp.oy,

OUEEI'ISLAND AND AUSTRALIA

This chaptcr provides the empirical results of the i-mpact

analysis. Section 6.1 details these results in relative terms by

discussion of rhe input-output nultipliers in some detail. Section 6.2

examines the expected aggregate increase in output, incone and employ:nent

6 . 1 MUI,Ti PLIER EFFECTS

6.1.1 The Constructlon Phase of the Projects

On the assumption that the construction phase of the new

inclustrics can be represented by the Building and Construction sectors
from thc cxjsting input-outout tables for Gladstone/Calliope and Fitzray,
tlre mtrltiplier effects of construction are sunmarized in Table 6.1-.

9v!pyt-9ffsq!:

Each do1lar invested in the construction of the new projects
can hc expecteci to produce an irnmediate, _dil"gt_ or 'first-roundr effect
on the output of other intermediate sectors of $0.194 on industries in
the sub-region, and $0.23i on these industries at the regional 1evel.

Further industrial support requirements indirect effects
lissocriated with each do11ar of construction activity will require an

adtlitionai $0.029 from sub-region industries and $0.072 from regional
industries. The induced effect of each do11ar invested, i.e. those effects
on output originating from lncreased personal consumption arising fron
inc:re;rsecl output will be $0.254 in GladstonelCalliope and $0.279 in the
Fitzroy region.

The total (direct, indirect and induced) effect of each do11ar

inve-sted in the developments will be $1.477 at the sub-regional leve1 and

S1.582 at the regional 1evel, i.e. each dollar invested can be expected

to bring forth an additional 47.7 cents in output of industries in the
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srjlr -1sg ion and an additional 58,2 cents at the regi"onal 1eve1. If only

clii'ect and indirect effects are being considered the multipliers become

i.ZZ'i and 1,303 respectively for the sub-region and the region.

TABLE 6.1

Const.ruction Phase of the Nev; Industrle-s -
Summary of. Buildijrg and Construction Sector Mr:ltiplie.rs:

Gladstone/Cal liope and Fitzroy

Mult ipliers

9!1U,"!
Di"rect

indi rect
Tnduced

l'ota1

Total Output Multiplier
Simple Output Itul tiplier

T ncome

ilirect
Indi rect
Induced

Total

Type I
Type 1I

i;mplgryqg!

D i rect
I nd i rect
I nrhr ced

Totai

Type I

Type II

.231

.07 2

.27I

.582

1.582

7 .343

.344

.082

.083

.469

1,.269

]. .542

.058

.421

.024

. 103

1.382

t.77 4

Income Effects

The income multipliers from Table 6.1 indicate the effects on

household jncome (from wages, salaries and supplements) which can be

expected to accrue as a result of each dollar invested in the construction

Gladstone/Ca1 1 iope
Sub-region Fitzroy Region

. 194

.029

.254

.477

7.477

t.223

,306

, 057

.095

.458

1.185

t ,495

.052

. 010

.018

.080

1. 195

7.542

I

I

I

i
i
I

E_
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. :i'",c st erl wou 1 d cl i lec t 1

::iuiscs of rhc ncw inCustries. They show, for exarrple, that each do11ar

incre;rse household income in the sub-region through

1)a )4n cnt-s to the construction workforce of $0.306 and indirectly through

industrial support linkages 1ocal1y by $0,057 , with an induced effect of
$0.095, for a total effect of $0.458. The Type I and II income

nmitipliers show respectively that for each do11ar change in household

income of construction employees, there will occur at the sub-regional

level a change of $1.185 (direct and indirect effects only) and $1.495

(direct, indirect and induced effects). In the Fitzroy region, the Type

I and II income multipliers become respectively $1.269 and $7.542.

lrp1 gylcr,!- 9tfgs!:

The employment multipl"iers from Table 6.1 indicate the increases

in enployment measured in persons which can be expected to occur as a

result of each $1,000 invested in constnrction. They show, for example,

that each $1,000 invested in the new projects could result in the

employment of 0.052 persons in the sub-region as the direct effect, of
0.010 persons as the indirect industrial support effect, and 0.018 persons

from the induced consumption effect; thus a total of 0.080 persons could
be employed for each $L,000 spent on the new industries. At the regional
level , a total of 0.103 persons would be expected to be employed for each

$1,000 of investment. The Type I multiplier indicates that for each person

employed in the construction phase of the project, an addi-tional 0.193

persons will be employed in industries in the sub-region taking into
accorrnt only direct and indirect effects. hhen induced effects are also
inclrrdcd (Type II), this becomes an additional A.542 persons.

The foregoing discussion illustrates the point that multiplier
effects arising from construction activity are not particularly high in
both the sub-region and regional economies. This is to be expected as a

large proportion of inputs to the construction process will originate
outside the Fitzroy regional economy.

6.1.2 The Operating Phase of the Projects

Detailed breakdowns of the output, income and emplolment

multipliers relating to the operational phases of the three projects in
each of the four economies are presented in Tables 6.2, 6.4 and 6.5. The

aluminirim srnelter muttipliers are quite high and require careful
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TABLE 6.2

Gladstone/
Ca1 I iope

(1)

Fit zroy
(2)

Queensl and

(3)

Austral i a
(4)

0utput

D irect
Ind i rect
induced

Total
'l'ot a I di rect ,
indirect, induced
inc1. unit initial
st imulus

l'otal direct and
indirect inc1. unit
initial st imulus

Income

Di rect
Ind irect
Type I
'Iype I I

F,maloyment

Di rect
Indirect
Induced

Tota t

1'ype I

Type II

7 .643

1 .512

.086

. 101

2,770

2.739

,006

,010

.009

,025

2.676

4,249

.464

.149

,159

.772

7,772

1.615

.086

,734

2.558

3.109

.006

.026

. 013

.045

5 .372

7.542

.464

.295

.403

7.762

2.1,62

1.759

.086

.766

2.934

4. 308

.006

.036

.031

,07 3

7 .1_38

72.31.9

.464

.347

.444

1.249

2.249

1.805

.086

.201

3 .347

4.748

.006

.067

,045
114

1,2.268

19.903

MultipI iers

interpretation, In order to provide sone perspective, details on the
multipliers for the aggregate Manufacturing sector are provided in Table 6.3.

I'he Aluminium Smelter

(i ) Output Effects

Tahle 6.2 shorvs that each dollar of output of the smelter rvill

D

i
i

Aluminium Smelter - of Sector

.464

.048

.131

.643

E--
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produce an immcdiate first round and or direct effect on the

output of industries within the four economies of $0.464. In other

words, 46.4 percent of the smelterrs inputs are purchased Ioca1ly.
For the -sub-regional economy these are massive direct linkages and

consist mainly of the smelterrs use of electricity and alumina.

In perspective the existing aggregate Manufacturing sector in
Gladstone/Calliope purchases only 7.8 percent of its inputs 1ocal1y

(Table 6.3). Comparing Tables 6.2 and 6.3 it can be seen that at

thc State and national levels on the other hand, the smelterrs
direct effects are similar to the aggregate Manufacturing sectorrs
direct effects.

Further industrial support or indirect effects are naturally
smal1 in the sub-region at $0.048, rising to a significant $0.341

for Australia. Itrs useful to concentrate on the indirect effects
briefly, to illustrate some of the actual linkages existing as the

an:tlysis shifts from one economy to another. In Gladstone/Cal1iope

the indirect effects are a smalI $0.048 since neither the alumina

refinery, nor the power station purchase najor inputs 1ocal1y. At

the Fitzroy leve1 the indirect effects become a more significant
$0,149 with the power station purchasing 1oca11y produced coa1.

In Queensland and Australia the indirect effects move up to $0.295

and $0.34\, for now, among other things, the alurnina refinery is
purchasing its bauxite within the 1oca1 economy.

Compared to the indirect effects, the induced effects of the
smelter in the sub-region are relatively high at $0.131. The simple

output rnultiplier for the smelter in Gladstone/Calliope is L.512, the

highest i.n the sub-region, reflecting the strong linkage between

the project and the 1oca1 power generating and alumina refining
industries. In the more complex economies of the State and the
nation, a comparison of Tables 6,2 and 6.3 indicates that the

output multipliers for the smelter are similar to the average

multipliers for the aggregate Manufacturing sector.

( i i ) Income llf fect s

'l'hr-' -smc lter' s income multipliers in Table 6.2 il lustrate the

effccts of a highly capital intensive industry with strong linkages
at the :;ub-region, region, State and national 1eve1s. The smal1
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TABI,E 6. 3

IC at e. N{anll Fa cturin Sector lUulti 1 ie r-s
tll ;rclst crnr:/ il 1iope, i" tz'ray, Queenslan Austra.1ia

It'lultipliers

.496
sqq

.698

1.5s3

2.555

1.855

.243

.208

1. 858

2 .637

.a73

.079

.07 7

.223

2.074

3. 046

direct i.ncome effect, representi.ng 8,6 percent of the smelterrs

cost stt'ucture reflects the capital intensity of aluminium production

In compzrrison, Australian Manufacturing industry in aggregate is
highly lahou:' intensive at 24.3 percent of total costs. Indirect
;rn<l inclrrced effects of the project are relatively high reflecting
t hc smel terr s stron g 1 inkages with other inclustries . lt'hen the

sna11 direct effec! is combined with high inriil'ect and induced

cffccts, as reflected in the method of calculating Tlpe T and II

Gl adstone,/
Ca1 1 iope

/1\
\.r l

F it zroy

(2)
Queens land

lrj
Austral ia

l.+J

Clutuut

I] i rec t.

Inrl irect
Induced

lnral
'l'otal di::er:t,
indirect, induced
'inci. unit initial.
stimulrls

'l.otr,rI direct and
indirect inc1. unit
i niti.al stimulus

I ncome

Ilirect
I ndi rect
Type I

Type II

Empl oyment

Il irect
Indi recr
I ndrrc ctl

'l'ot al

Type I

Type II

.078

,012

.123

.21"3

7 .273

1.090

. 151

.025

1.163

1,468

.014

.005

.008

.028

t.341
1"968

.27 4

,076

.19s

" 545

1.545

1, ,352

.242

.068

1.342
'1,.629

. a26

.025

. 016

.467

1,933

2.535

.497

.264

"571
1 .332

2.332

1.767

.204

.155

t.752
2 .573

.040

. a47

.043

.130

2.20A

3. 305
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income mriltipliers, thres€ become relatively high in all four

economjcs compared to the aggregate Manufacturing Type I and II
income multipliers. Thus the smelter's Type I income multipliers
in Gladstone,/Ca1liope and Australia are respectively 2.170 and

3.347 while for the Manufacturing sector in aggregate, these become

respectively 1. 163 and 1.858.

(i ii) Employment Effects

The capital intensive nature of the smelter and its strong

direct linkages are reflected even more drarnatically in the employ-

ment multipliers in Table 6.2. Each $1,000 of turnover of the

project could be expected to result directly in the employment of
0.006 persons in all four economies. In sharp contrast each $1,000

of turnover of the aggregate Manufacturing sector would employ

0.014 , 0.026, 0.040 and 0.073 person.s respectively in the sub-

region, region, State and nati.on (Table 6,5). Thus the direct
employment per $1,000 of turnover of the snelter is very small

indeed and when this is combined as a ratio with high indirect and

induced effects, the Type I and II employment multipliers look

unrealistically high. While the multipliers may be true in a

theoretical sense, it was felt that they required careful interpretation
and indeed, adjustment, when they came to be applied to estimate
the aggregate effects of the smelter on the four economies. This

point i.s elaborated in Section 6.1.3.

The (lement C1i:rker Plant

(i) Otrtput and Income Effects

Table 6.4 illustrates the multipliers derived for the cement

clinker p1ant. Comparing Tables 6.3 and 6.4 indicates that the
cement clinker plant in comparison to the aggregate Manufacturing
sector has relatively high linkages in the sub-region but somewhat

lesser .[inkages at the State and national 1eve1s. While the cement

clinker plant's linkages in the sub-region are not as large as those

for the smelter, these linkages are considerably larger than those

for the existing aggregate l"lanufacturing sector. Thus in Gladstone/
Callioper the sjmple and total output multipliers and the Type 1

;incl 'l'ypc: I I i ncome mul t ipl iers for the cement c1 inker pl ant are
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respectively 1. 161, 1.318 and 1 .295, i.655; while for the Manu-

facturing sector in aggregate these figures become a smaller 1.090,

1 .213, and 1 . 163, 1 .468 respectively.

{ji) Employment Effects

In a similar manner to the smelter, the capital intensive nature
of the cement clinker plant cornbined with its linkage effects result
in the quite high Type I and II employnent multipliers in all four
economies,

TABLE 6.4

Operational Phase of the Cement Cl"inker Flant
Summary of Sector l"fultipliers;

Gladstone/Cal 1iope, Fitzroy, Queensland, Australia

Ou!put

It i rect
lndi.rect
trncluc ed

'Iot a L

Total direct,
indirect induced
inc1" unit ii:itial"
st- i mu1us

'['otal direct and
indirect inc1. unit
initial sLimulus

I ncome

ll i rect
Ind: rect
Type I
Type trI

Ernpl.t:lplt
Di rect
Indi rect
Induced
'l'ot a I
'lype I

Type T I

G1 adstone/
Ca1 1 iope

(1)

Fit zroy
(2)

Queens 1 and

(3)

Austral ia
(4)

1" . 318

1.161

.737

.024

.157

.318

.L74

.051

1"295

1.63s

.007

.008

. 011

.026

2 ,099

3.7lL

.007

.017

.014

.038

3. 408

5.394

1.410

1 .238

.189

.049

.L72

.410

.17 4

,053

1 .364

1.658

1 .870

I .427

.278

.749

.443

.870

.17 4

. 103

1. s95

2.342

.007

.423

.035

.063

4 .229

9. 063

. aa7

.047

.048

.095

6. 895

73 .64A

l" . 916

7.454

)"74

. t76

.462

.915

.17 4

.126

L.724

2.446

il

Mu1 t ip1 iers
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The Gladstone Power Station

Table 6.5 indicates the output, income and employment multipliers
relating to the existing Electricity sectors in the respective input-
output tables that are utilized in this report in connection with the
Gladstone Power Station.

TABLE 6.5

erati-onal Phase of the Gladstone Power Station -
Sector Mul"t 1 iers:

G1 adstone Y, ens Australia

Multipl iers
Gladstone/
Ca1 1 iope

(1)

Fit zroy
(2)

Queensland

I.JJ

Austral ia
(4)

i

I
i

Outp-ut

Direct
I nd irect
Induced

TotaI

.21A

. 115

.543

.868

.234

17 ?.

. 581

. 993

.099

,021

.206

.326

,254

.040

1.158

1 .462

.042

.007

.015

.064

1.767

L.524

. 189

.052

.225

.466

.253

.0s8

7.229

1 .494

.a42

.016

.018

.07 6

1,.374

1 .805

.250

.084

1 .326

i.948

.433

. 018

.a42

.093

1.557

2.813

1.993

7.41.2

1en,

. 116

1 .446

2 .452

.47 9

.039

.060

.1,7 8

1. 504

2.258

Total direct,
indirect, induced
inc1. unit initial
stimulus

Total direct and
indirect inc1. unit
initial stimulus

Incorne

Direct
Indi rect

T'ype I

T'ype T I

tlrypJg2qgnt

Direct
Indirect
Induced

Total
Type I
Type II

L.326 7.466 1.868

1.t20 1,,247 7 .325



6.1.3 Interp

80"

retation of the Multipliers

In general the multipliers need to be interpreted in the 1lght

of the following factors: (a) the assumptions underlying the input-output

model; (b) the existence of slack capacity in the economy; (c) the

input-output tables. The trarge smelter nultipliers, in particular, need

to be interpreted in the context of the prior existence of large scatre

support industries. These factors are discussed in turn be1ow"

4::q[,p tions of the I Y!:9s! t Model

The assumptions underlying the input-output n'rultipliers are

outlineci in Appendix I, Although they are restrictive, the assu:rpti-ons

sinrplify the model and thereby nake the empirical derivation of, the

muLtipliers feasible. There is a large body of early input-output literatu:ne

criticising the assumptions; some of the main points are worth reiterating
herc. The assumption of linearity i-s considered to be a fairly reasonable

approx'imation of industry production functions. When we introduce house-

holds into the matrix to calculate induced effects, and when we attempt

to cillculate employrnent effects, the linearity assumption becomes less

I'eaiistic" Thus, generally speaking, (a) theautput and incorne nultipliers
are expected to be more reliatrle than employnent multipliers, anitr (b) the

simpie output mu).tiplier and the Type I incorne and employment rnu}.tipliers
are expected t': be more reliabLe than the total output multiplier and the
'Iype II incorne and employment multip1i"ers" Fina11y, input-output
multipliers, or indeed any multipliers, are designed to provj-de order of
magnitude estimations rather than precise predictions of impacts"

51eg!-lrp re -i!)j

The iinearity assumption underlying input-output analysis implies

that no slack capacity exists in the economy and thus if excess capacity

is observed in the economy, the implication is that the input-output
multipliers will overestimate impacts. During the study teamrs visit to

Gladstone, the general impression was of relativeLy 1ow 1eve1s of economic

activity, with slack capacity in nost sectors. Gladstone has been used

to catering for boom conditions and rnost existing businesses were built
up during times of expansion. Oyer the last five years there has been a

gearing toward the Comalco aluminium snelter in the local business conmunity.
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One respondent suggested that econornic activity in Gladstone is now at a

"normal" 1eve1, i.e. the level that applies generally throughout the

State. Ivlost respondents observed that the most depressed Iocal industries
were Engineering/metal fabricating, Building and buildersr supplies, and

the Wholesale-retal1 sectors.

TI's- Upv!:&t t Tabies

The years which the input-output tables are based on have

considerable implications for the interpretation of the employment

multipliers. Since the Gladstone/Ca11iope tables pertain to 1974-75,

Fitzroy and Queensland to 1973-74, and Australia to 1968-69, we should

expect that the employment multipliers calculated from these tables will
overestirylate impacts pertaining to 1978 and beyond. That is, all industries
are becoming more capital intensive over time with automation displacing
workers and thus dated employment multipliers will tend to overestimate

employment inpacts.

!ergg- Isgi! gr-Yv1!i r.1igr:

The aluminium smelter multipliers in particular require careful
interpretation in the light of loca1 conditions. Normally the impact

agent, tire industry represented by the multiplier is viewed as creating
addit ional economic activit y through its demand for industrial support

requirements and the further round by round effects subsequently generated

Thus the smelter multipliers for Gladstone/Calliope in Table 6.2 are

suggest-ing that for every $1 of smelter outpu t, an additional $0.512 worth

of econornic activity will be created and for every worker in the smelter
the Type I employment nultip lier suggests that an additional 1.676 jobs

vrill be created in other industries. However in this instance the major

local inputs to the smelter, the electricity and alumina industries,
exi-stecl prior to the smelter and sold their products to established markets,

respect i.vely the State grici and overseas smelters. Thus in the context
of this study, the smelter will not directly stimulate increased local
production of electricity or alumina, but will simply divert part of the

output of these industries from other markets to itself and thus help

maintain support activity that already exists. However, to the extent
that over time it will be necessary to establish new electricity generation

and alumlna refining capacity, the smelter has a direct effect in
stimulating this increased econonic activity. The timing and location
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of this increased capacity will depend on the development of the State
gritl , antl in tlte case of alumina, movements in world aluminium markets,

and whether j.ncreased production is located in Australia or overseas.
'l'hrrs givcn the passage of time, it is 1ike1y that the multipliers in
'l'ablc 6.2 will rsork their effects through the State and national economies.

In the context of this str.ldy, is the point that needs to be

stressed, however, for in the next section we will be atte[rpting to measure

the aggregate impact in dollars of the smelter when it becomes ful1y
operational in the mid 1980ts. In the light of the above corunents, the

-smelter multipliers in Table 6.2 will considerably overestimate the

smelterrs impact and therefore need to be adjusted downward for the purposes

of the analysis in Section 6.2. However, in a theoretical sense in
comparison with other industries and in the long run, the smelter nulti-
pliers are still valid. In the Australian, Queensland, Fitzroy and

Gladstone /Calliope economies, the production of al.uminium has relatively
high output, income and employment generating effects compared to other
jnclustri,e-s.

49 i y:t i le - !! e - 9Tsl ! gr- LIgl ! i pl ie r:- fgr- 9cl sgl e! i gl
ef_4dg i! ielel _ Assrsss!s_ Ispse!:

I'he historical pattern of development of the srnelter support
industries at Gladstone has been such that a large proportion of the

output, income and employment impacts that will be attributable to the

smeltei already exist in the sub-region. Thus the Gladstone Power Station
was located at Gladstone with the aluminium industry in mind. However

our Jrroblem in the next section will be to estimate the additional aggregate

impacts in doLlars resulting from the smelter. One way of doing this is
to recal.culate the smelter nultipliers, leaving out the direct inputs
provided by electricity and alumina. This has been done in Table 6.6.
The multipliers in Table 6.6 can be interpreted as the additional effects
on the four economies generated by the smelter. The nultipliers appearing

in Table 6.2, on the other hand, provide an estimate of the total effects
attributable to the smelter. The difference obtained by subtracting
figtrres in Table 6.6 from those in Table 6.2 is a measure of the smelter
impacts already accounted for in the regionrs output, income and enplofment.

E-



83.

TABLE 6.6

erational Phase of the Aluminium Smelter -
ust c or

a I e zI
ers:

ens 1 and Aust ral i aGl aclstone

Multipl iers

Output

Direct
Indirect
Induced

Gladstone/
Cal 1 iope

(1)

Fit zroy

(2)
Queensland

(3)

Austral ia
(4)

. 010

.003

.064

,077

1, .077

1.013

.086

.005

1. 063

r,342

.006

. 001

.004

. 011

1. 148

l,,919

. 010

,004

.066

.080

.086

.006

1.A67

1.398

,006

.002

.005

. 013

L.324
) ?)o

.010

.005

.146

. 161

.086

.006

1.067

1, .567

.006

.002

.012

.019

1.331

3,L33

.010

.008

.i41

. 159

1. 159

1.0L8

.086

,006

7.067

1.5L4

.006

,002

.0L4

. a22

1.344

3.778

Total

Tota1, direct,
indirect, induced
i.nc1. unit initial
stimulus

Total direct and
indirect inc1. unit
initial stimulus

Income

D irect
Indirect
Type I
Type II

Employment

Direct
Indi rect
Induced
'Iota I

Type I

Type I1

1. 080 1.161

1. 014 1. 015

6.2 AGGREGATE EFFECTS

The multipliers presented in the previous section indicate the

output and income effects on Gladstone/Calliope, Fitzroy, Queensland and

Australia, per dol1ar of construction expenditure in the respective areas

and per do11ar of turnover of the new industries during their operational
phase. The employment multipliers provide the expected employnent impacts

per $1,000 of construction expenditure or industry turnover.



84

Aggregate output and income effects in each economy can be

estimated by multiplying the per do1lar estimates of output and income

(i.e. the multipliers) respectively by the anticipated total construction

expenditure and the anticipated turnoveT of the projects during their
operational phase. Similarly it is possible to produce estimates of total
employment generated in each area by application of the employment

multipl iers.

It is appropriate here tc reinforce the point stressed in the

last section that multipliers cannot be mechanisticaLly applied but require
careful interpretation and, indeed, adjustment in some circumstances if
they are to realistically predict real world econonic impacts.

The aggregate construction inpacts estimated to arise fron the

three projects are presented in Section 6,2,\, while the operating phase

impacts appear in Section 6.2,2, In each of these sections, the numerical

results are first presented, compared and contrasted, followed by commentary

that will aid in the interpretation of the aggregate results. In Chapter 7

the aggregate impact results are sununarized in the forrn of a range from

lowe:: to higher estimates.

6,2.1 The Construction Phase of the Projects

The economy wide impacts of the construction phase of the three

projects on Gladstone/Ca11iope and the Fitzroy Statistical Division are

ilLustrated in Tables 6.7, 6.8 and 6.9, In each Table, column (i)
indicates the impacts on industry output, while columns (2) and (3)

indicate the effects on household income and employment respectively.
Rows (a) through to (g) are interpreted as fo11ows. Row (a) refers to
the injtial stimulus which initiates t.he eventual multiplier effects.
This information was presented and discussed in Section 5.2.4 and, in the

casc of the snrelter, is $40 million spent in the area during the peak year,

with an associated labour force of 800 persons and $12 nillion paid in
wages and salaries. Figures in rows (b) through to (f) are obtained by

multiplying the initial stimulus by the appropriate multipliers appearing

in Table 6.1. Thus row (b) in Table 6.7 indicates that in Gladstone/

Calliope the aggregate direct or'first round'effects on industry output

are $8 million. The indirect effects, indicated in row (c) are $1 million
in the sub-region. Row (d) is the sub-tota1 of rows (a), (b), (c) and

in the case of industry output is also the effect obtained by applying
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the simple output multiplier, or $49 mi1lj-on in Gladstone/CalIiope. In
terms of income and employment effects, row (d) j-s obtained by applying

the initial stimulus to the respective Type I income and employment

multipliers, and is $14 million and 954 jobs in the sub-region. Induced

effects on output, income and enployment in the economy arising from

increased personal consumption are measured in row (e) and appear as

$i0 rnillion, $4 nillion and 280 jobs in the sub-region. Row (f) is the

measure obtained by applying the total output multiplier and the total or

Type II income and employment multipliers.

Thus in Gladstone/Calliope the aggregate direct, indirect and

induced impacts of the peak year of the construction phase of the smelter

on industry output, household income and employment is estimated as

$59 million, $18 million and 7 234 jobs respectively. When the Fitzroy
region as a whole is considered, these effects become a slightly l.arger

$63 mi11ion, $ig miflion and 1 419 jobs respectively.

In the context of this study the aggregate impact measure on

industry output is the least reliable, since in the case of all three

developments, only a crude estimate was avai1able of the amount to be

spent in the region. It is considered that the esti-mates of peak employ-

mcnt associated with each project are fairly reliable and thus more

c:redcnce can be placed on the aggregate employment and household income

irnpacts, than on the industry output inpacts.

Although the aggregate impacts are measured in 1978 do1lars,
the reference points to which impacts are being measured are the Gladstone/

Calliope economy in 1974-75 and the Fitzroy economy in 1973-74, as per

the GRIT input-output tables. Thus row (g) puts the total impacts in
perspective by considering them as a percent of industry output and income

and employment in the reference point economies.l The impact of the

smelter's peak year construction on Gladstone/Cal1iope will be to increase

total output by 17 percent, household incone by 22 percent and employment

by 13 percent. In the overall Fitzroy economy the smelter impacts become

relatively smaller at an increase of 5 percent on output, 6 percent on

household income and 3 peTcent on employment.

Total output and income in the GRIT tables was adjusted to 1978
dollars to a11ow the appropriate calculation of percent impacts
in standard terms.

I



TABI,E 6. 7

Economic I act of the Smelter - of
Construction Phase: a tone d. Fit z

Industry
0utput

($m)

G1 aclstone/Ca1 liope
(a)
tb)
(ci
(:dl
(e)
(f)
(e)

st irnr-rIus
direct effects
inciirect effects
total ahove
induced effects
total effects
percent total effects

(a)
(bj
(c)
(d)
(e)
r.c\frJ
(g)

st imulus
direct effects
indirect effects
total above
induced effects
total effects
percent total effects

TABLE 6.8

Hconornic I act of the Cement Clinker Plant -
Summa 0 Construction ase: ston Cal1i e Fit zro

280

n. a.

334
98

432
59o

280

n. a.

Household
fncorne

($m)

Enployment

(persons)

4A
8
1

49
10
59
779o

40
9
3

s2
11
63

s%

t2

t2

n.a

n.a

14
4

18
')ao,L L'O

1s
4

19
690

1 106
515

1 419
39o

800

800

n.a

n.a

954
280

L 234
1ao-tJa

Industry
Output

($m)

Household
Income

($m)

Emp 1 oyment

(persons)

(a)
(b)
(c)
!/J \\uJ
(e)
(f)

stimulus
direct effects
indirect effects
total above
induced effects
total effect-s
percent total effects(e)

Fit zroy

(a)
(b)
(c)
(d)
(e)
(f)
(e)

stimulus
direct effects
indirect effects
total above
induced effects
total effects
percent total effects

18
3
1

22
q,

27
89o

18
4
1

23
6

29
2%

4

n. a.

5
1

6
10-l'o

4

q

1

6
ao-

n

387
110
497

1%

T
86.

II13]9I

Glads.tone/Ca 11iope

L
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TABLE 6.9

Economic I t of the Gladstone Power Station -
o Construct on 1 Fitz

G1 adstone/Ca1 1 iope

(a) stimulus
(b) direct effects
(c) indirect effects
(d) total above
(e) induced effects
(f) total effects
(g) percent total effects

Fit zroy

(a) stimulus
(b) direct effects
(c) indirect effects
(d) total above
(e) induced effects
(f) total effects
(g) percent total effects

Industry
Output

($m)

20
4
1

25
5

30
9%

Household
Income

($m1

Employment

(persons)

18
4

1)

279o

15

n.a

1 000

n.a

1 193
349

\ 542
179o

1 000

n. a.

1 382
392

I 774
4%%

20
5
1

26
6

32
3

15

n. a.

19
4

23
89o

Comparing the relative effects of the three developments on the

sub-regional economy, the Gladstone Power Station has the largest peak

year construction effects, increasing employment by 17 percent and house-

hold income by 27 percent. The impact of the other major project, the

aluminium smelter, will be slightly less at 13 percent on employment and

22 pe-rcent on household income. Compared to these two developments, the

cement clinker plantfs peak year construction irnpact will be relatively
smal1, increasing employment and household income in the sub-region by

5 percent and 7 percent respectively.

Refe,rence can be made to the Building and Construction column

of the inverse matrices in Appendices X to XIII to disaggregate the economy

wide effects presented and discussed above to individual sectors comprising

the economy. Thus the sectors most affected by construction activity in
both the Gladstone/Calliope and Fitzroy economies, apart from Building
and Construction itself, will be, in order of importance, the Manufacturing
(local engineering firms), Trade, and the Transport and Corununication

sectors.
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-I I i e rB rc ! i I g- t le - 4ssr9 s?! e - 9 el : ! rvs ! i gl- Bl'e: c - Ispes ! :

In addition to the issues discussed above and those raised in

Section 6.1.3, there are a number of points that need to be borne in mind

when interpreting the aggregate construction phase impacts;

(i) The inpacts of the construction phase are not permanent, but

occur only as a result of current construction activity. The time

sequence of these effects will be determined by the constmction
prograr[ne; if this progranme does not provide for a continuous

development progranune, the economic impacts will be discontinuous,

providing only ephemeral boosts in output, incone and employment

to the sectors which will be affected. Thus Sadler pioneered the

procedure of measuring a rrtypicalt' year of a projectrs construction

phase and this has been nodified here to an examination of the peak

year of constrrction activity in each instance. Thus the results
indicate the maximum impacts arising from a particular year during

the construction phase.

(ii) The assumption that the Building and Construction sectors in the

existing Gladstone/Ca11iope and Fitzroy input-output tables are

representative of the construction phases of the new industries
considered.

( iii) The realism of the estimates of the proportion of total construction

expenditure spent Iocally, For example, if nost of the smelter

fabrication were to be done elsewhere when tenders are actually 1et,

leaving only plant erection to be carried out local1y, then impacts

on the sub-regional and regional economies will be much less than

the figures estimated in Table 6.7,

( iv) The timing of construction of the various developments has a

considerable bearing on the interpretation of the results. The

Gladstone Power Station construction workforce is now 800. fn two

years it will be reduced to 400 and in four years power house

construction will be completed. There is potential for smooth

'?dovetailing't of the construction workforce off the power station
and on to other development sites if the timing is::ight. If this
occurs the multiplier effects of the smelter and cement c1j-nker

l-

L-
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plantts construction phases cannot, for the most part, be considered

as additional effects, but will act to maintain the high Ievels of
construction activity that exist in the Gladstone/Cal1iope and

Fitzroy economies. Another way of looking at the aggregate

construction impacts of the snelter and cement cLinker plant is
that they are a measure of the negative multiplier effects that
will occur in the Gladstone and Fitzroy economies if the new

construction projects do not eventuate when power station constmction
finishes.

(v) Although this study focuses on the smelter, cement plant and power

station, other developments and potential developnents that will/
could effect the Loca1 construction industry in particular, and

the Gladstone/Call.iope/Fitzroy econony in general include:

(a)

(b)

the BHP Gregory Coal Project 
--+, 

Clinton Coal Facility
at GLadstone and associated rail developnents;

other Coal Projects in Central Queensland, for example,

- the Houston Oil and Mineralsr Oaky Creek Coal Project

- the Capricorn Coal Developmentrs German Creek Coal Project;
a possible further expansion of QAL;

the Rundle Shale Oil Project.
(c)

(d)

The Clinton Coal Facility is estinated to cost $26 nillion plus

a further $20 million for harbour dredging. It is scheduled to be

completed in April 1980 with a constnrction labour force peaking at 100

(for the majority of the tine the labour force will be considerably less
than 100). Thus this development is fairly smal1 compared to the projects
considered in this report.

QAL is presently undertaking a routine review study to investigate
the practicability of a further erpansion of the plant. No infornation
is availabLe at this stage regarding the tining or possible size of the

expansion.

If developments (a) to (d) above were to proceed simultaneously
with the smelter and cement clinker pl.ant, this would result in a large
influx of tenporary constnrction workers and concomitant local boon

situation and pressure on resources. This in turn could affect the
multipliers and therefore the aggregate results indicated in Tables 6.7,
6.8 and 6.9.
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While the construction phase of the:new industries will cause

some economic impacts, the'se are as mentioned earlier, ephemeral in nature.
The permanent effect of these industries wilL be during their operational
phase, as they assume a normal operating pattern within the four economies

being studied.

Projections of the econorrry wide inpacts of the operating phase

of the three projects on the Gladstone/Calliope sub-region, Fitzroy
Statistical Division, the State of Queensland and Australia are ilLustrated
in Tables 6.10,6.72 and 6.13 which are in the same format as the aggregate

construction impact tables in the previous section,

Table 6.10 indicates that in Gladstone/Calliope the aggregate

direct, indirect and induced impact of the operating phase of the smelter
at ful1 capacity would increase industry output by 55 percent ($188.5 nillion),
household income by 26 percent ($27.7 million) and enployment by 22 percent
(2 073 jobs), When Queensland as a whole is considered, the aggregate

impacts becorne larger as the effects of the snelter work their way through

the State econony, State-wide industry output is increased by 1.3 percent
($ZOS . 2 miL lion) , househoi.d j"ncome by ,6 percent ($25.4 million) and

employment by .5 percent (3 584 jobs).

Table 6.10 provides a forecast of the expected

employment and income resulting from the operating phase

However, following on from the discr.rssion in Section 6,1

useful to present the total inpacts of the smelter which

effects in Table 6.10, plus the effects the snelter will
mqr4lilmng existing output, income and enployment. These total effects
of the srnelter on the four economies are presented in Table 6.11.

Focussing on enployment, we can compare the relative effects of
the smelter on the four economies. In Gladstone/Cal1iope employrnent will
increase by 22 percent or 2 073 jobs, In other words in addition to the

1 080 workers directly employed at the smelter, an additional 995 jobs

wil"1 be created in the sub-region in other industries. Further the smelter
will be maintqini.ng a significant proportion of existing jobs in the sub-

region as indicated by the figures in Table 6;11" Subtracting the
additional effects in Table 6.10 from the total effects in Table 6.11

increase in output,
of the smelter.

3, it is also
includes the

exert in

6.2.2 Operating Phase of the Projects

I
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gives an indication of the influence that r+ill be exerted by the smelter

in maintaining existing economic activity. In Gladstone/Cal1iope the

smelter will maintain 2 516 jobs.

Moving to a consideration of the other three economies, in the

Fitzroy economy, employment wil.l increase by 6 percent or 2 407 jobs and

the smelter will maintain 5 738 existing jobs in the region. In

Queensland, employment will increase by.5 percent or 3 584 jobs, and a

further 9 92L jobs are estimated to be maintained by the smelter. Fina11y,

in Australia, employment will increase by .08 percent or 4 080 jobs, and

a further 17 415 jobs are estimated to be naintained by the smelter,

While the discussion above has focussed on the total, or Type IX

employment effects, the study team would argue, based on the discussion

in Section 6.1.3, that the lower Type I employment estimates given in row

(d) of the tabLes provide a more reliable indication of the order of
magnitude of expected enployment impacts. Thus the total effects on

employment (and output and income) indicated in row (f) of the tabLes can

be interpret ed as the absol.ute maximun effects that can be expected to
occur, while the effects indicated in row (d) are the rnost likely order

of magnitude effects. The minirnum effects could be considerably Less

than those indicated in row (d). Table 6.14 summarizes the expected or
rmost likelyt economic inpacts resulting from the three projects in the

four economies considered,

Thus the study team expect that the snelter at fu11 capacity
in Gladstone/Ca11iope will increase industry output by $L77.3 miLlion or

52 percent, household income by $17.2 nillion or 2l percent, and employment

by L 240 jobs or 13 percent. In addition the smelter will exert an

influence in maintaining existing econonic activity to the extent of
$87.3 million or 25 percent of industry output, $18.0 million or 22 percent

of household incone and 1 650 jobs or 18 percent of the sub-regionfs

employment. lab1e 6.14 indicates that the smelter will have by far the

largest impact of the three developments considered. The next development

in terms of magnitude of impacts is the Gladstone Power Station which at

full capacity is expected to increase output, incone and enployment in
the sub-region by $t24.5 million or 36 percent, $5.1 million or 6 percent,

and 467 jobs or 5 percent respectively. Compared to the aluminium smeLter

and the Gladstone Power Station, the cement clinker plant ls a relatively
smal1 development.

i
I
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TABLE 6.10

Economic I act of the Smelter - of tional Phase:
U a stone ens an Austral a

Gladstone/Ca1 1 iope
(a)
(b)
(c)
(d)
(e)
(f)
(g)

stirnulus
direct effects
indirect effects
total above
induced effects
total effects
percent total effects

Fit ilroy
(a) stimulus
(b) direct effects
(c) indirect effects
(d) total above
(e) induced effects
(f) total effects
(g) percent total effects

Queens 1 and

(a)
(b)
(c)
(d)
(e)
tf)
(e)

stimulus
direct effects
indirect effects
total above
induced effects
total effects
percent total effects

Austral ia
(a)
(b)
(c)
(d)
(e)
(f)
(e)

stimulus
direct effects
indirect effects
total above
induced effects
total effects
percent total effects

Cal1i e F tz

Industry
Output

($n)

Household
fncome

($m1

Enpl.oyment

(persons )

I
5

3
2

5

2 03
1

8
4
2
6
9
29o

24,
202.

I
7

5
5

175
1

177 .

11" .

188.
55eo

177 ,

11.
189

!Seo

L75
1

775
1.
1.

178.

L75
1

L77 ,
25,

8
8
6
6
,')

3%

L6.2

n. a.

76.2

24.

8%

6e,

2

n.a

4.5
21.7
269o

16.2

n. a.

16,2

n. a.

L7

L7 .3
5.4

22.7

77,3
8,1

25.4

77
7

3
2

5
08eo

1 080

.59o

1 080

09eo

1

n.a

438
946
584

t
2

4

1

1

3

835
2 073

a., o.
L a'o

1 080

n" a.

244

1 080

n.a
1 430

977
2 4CI7

69o

n. a.

452
628
080

l
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TABLE 6.11

Total act of the Smelter -
stone

Gladstone/Cal 1 iope

(a) stim"rlus
(b) direct effects
(c) indirect effects
(d) total above
(e) induced effects
(f) total effects
(S) percent total effects

Fit zroy

(a) stimulus
(b) direct effects
(c) indirect effects
(d) total. above
(e) induced effects
(f) total effects
(S) percent total effects

Queeq{aqd
(a) stimulus
(b) direct effects
(c) indirect effects
(d) total above
(e) j.nduced effects
(f) total effects
(g) percent total effects

Austral ia

of rational Phase:
t

Household
Income

($m)

ens

1

Industry
Output

($rn)

264.
22.

287.5
84%

175
8t,2
26,1

282.3
27 ,8

310, 1

249o

393.6
.49o

75
81

8

16,2

n. a.

76.2

n.a

L6,2

16,2

n.a

Emplolment

(persons)

1 080

n. a.

2 890
1 699
4 589

s0%

1 080

n.a
5 802
2 343
8 145

r9%

1 080

n.a

7 709
5 596

13 305
2.9eo

1 080

2
4
6
I

2

5
7
5
2
3e,

2
7

9
7

.2
,2
.4

90

35
9

44
54

175
81
51

307
70

378
2

175
81
59

77

4L.4
9.0

50.4
L7%

n. a,

47.5
22.3
69.8

1.s%

54

76

(a)
(b)
(c)
(d)
(e)
(f)
(s)

st imrlus
direct effects
indirect effects
total. above
induced effects
totaL effects
percent total effects

a

49
46
95

n

t3 2,

82,
2t4

4%

2
7
I
2%

))
315.
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TABLE 6.12

Economic act of the Cement Clinker Plant -
10na se: tone

of
tral ia

746

n.a

306
236
542

6%

t46
n. a,

,198

290
788

29o

L46

n.a.
617
706

7 323
,2%

746

n, a.

1 006
98s

1 991
.04eo

Industry
Output

($m)

Household
fncone

($n)

Employment

(persons)

clads:e!-91!e!l_1_98
(a) stimulus
(b) direct effects
(c) indirect effects
(d) total above
(e) induced effects
(f) total effects
(g) percent total effects

Fit zroy

(a) stimulus
(b) direct effects
(c) indirect effects
(d) total above
(e) induced effects
(f) total effects
(g) percent total effects

Queens 1 and

(a) stimulus
(b) direct effects
(c) indirect effects
(d) total above
(e) induced effects
(f) total effects
(g) percent total effects

Australia
(a)
(b)
(c)
(d)
(e)
(f)
(g)

st imrlus
direct effec.ts
indirect effects
total above
induced effects
total effects
percent total effects

20
2

23
3

26
8

20

.7
,5
,2
,2
,4
%

3,8
1

24,8
3.4

28,2
2%

20
5.6
J

28,6
8.9

37.5
,290

20
5,
3,

29,
g.

6
5
1

2

3
o3%

38

1.O

n. a.

2.1
.5

2.6
3%

1.6

n,a

2,2
.5

)7
L9o

1.6

n.a
2

1

3

6
1

7
08 90

1,6

n. a.

2.8
1.1
3.9

01 %

-

t_
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TABTE 6,13

Economic t of the Gladstone Power Station - Susnna of
erat onal G1 stone ens tral.ia

Gladstone/Cal liope
(a) stinulus
(b) direct effects
(c) indirect effects
(d) total above
(e) induced effects
(f) total effects
(g) percent total effects

Fitzroy
(a) stimulus
(b) direct effects
(c) indirect effects
(d) total above
(e) induced effects
(f) total effects
(g) percent total effects

Qgeelpland
(a) stimrlus
iui direct effects
(c) indirect effects
(d) total above
(e) induced effects
(f) total. effects
(g) percent total. effects

Austral ia

1

1

8
8
9
7

11
11
2,

24.
))
47,
42%

11
27
5.

37,
24,
62,
t3%

1

1

Industry
0trtput

($m)

Household
Income

($m)

4,4
n. a.

4,4
n.a

4,4

n,a

4.4

n. a.

6,4
2.6
I

.039o

Eurployment

(persons)

400

n. a.

467
t43
610

79o

400

n. a.

5.1
L,3
6.4

3
3
9
2

1

1

89n

.to,
LA

5.4
t,2
6.6

550
L72
722

2%

111
23,3
t2.8

747,7
60, 3

207 ,4
1.39o

,8
.8
.5
,5
,29o

5.8
2,9
8.6

400

n. a.

623
542

1, 725
29o

400

n.a
602
501
905

ao,.aa

.02ro

(a)
(b)
(c)
(d)
(e)
(f)
(e)

stinulus
direct effects
indirect effects
total above
induced effects
total effects
percent total effects

111
26
19

156
64

227
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TABLE 6.14

Expected Eco414n1c lrpac! of the Operational Phase of the Smelter,

tone atra

Industry
Output

($m)

Household
Income

($m1

Enployment

(persons)

Gladsllo4e4gujpas
Smelter (increases)
Percent

Smelter (rnaintaining)
Percent

Cement Clinker Plant
Percent

Gladstone Power Station
Percent

Fit zroy

Smelter (increases)
Percent

Smelter (rnaintaining)
Percent

Cement Clinker Plant
Percent

Gladstone Power Station
Percent

Clueens l and

Srnelter (increases)
Percent

Smelter (maintaining)
Percent

Cement Clinker Plant
Percent

Gladstone Fower Station
Percent

Austral ia
Smelter (increases)
Percent

Smelter (maintaining)
Percent

Cement Clinker Plant
Percent

Gladstone Power Station
Percent

177 ,3
(s2e,)

87 ,s
(2s%)

23.2
(7e")

124,3
(30*,1

177 .5
(r4%)

104.8
(8%)

24.8
(2eo)

137. 8
(11t)

L77,6
(1. 1%)

130. 1

(. 8%)

28.6
(,29o)

147,L
(. 9%)

179,2
(.16%)

L37 .7
(.12e,)

29,L
(.03%)

156. 8
(.14%)

77
(2 1

Z
9o )

18.0
(22%)

2,L
(2e")

5.1
(6e,)

L7 .3
(6%)

24.1
(8%)

2,2
(.7e")

5.4
(2e,)

77 .3
(.+u,1

30,2
(,6e")

2,6
(.0s%)

5.8
(. 1%)

17,3
(. os%)

36.9
(.LL%)

2.8
(. 01%)

6.4
(,02u"1

1 240
(13e,)

1 650
(18%)

306
(3%)

467
(s%)

1 450
(3e,)

4 372
(10%)

498
(1e,)

550
(L%)

1 438
(.2%)

6 27L
(.9e")

617
(. osz,;

623
(. os%)

1 4s2
(.osu,1

77 797
(.23%)

1 006
(. oz*"1

602
(.01%)

-

E--
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Still, in the context of the sub-region, the impacts of this development

vi1l be a considerable $23,2 million or 7 percent on industry output,

f2.1 million or 2 percent on household incone, and 306 jobs or 3 percent

on employment. fn cornparing impacts associated with the three developments,

the most reliable estimates are those associated with the smelter, due to

the reliability of the originaL data associated with this project. On the

other hand, data available pertaining to the Gladstone Power Station and

the cement clinker plant were sketchy and the results need to be inter-
preted accordingly.

By adding figures in Table 6.14, we can estimate the impact of
the three developments, taken together, on the four econornies. In

Gladstone /Calliope the three projects together will increase industry
output by $324.8 million or 94 percent, household income by $Z+.4 million
or 29 percent, and employment by 2 013 jobs or 21 percent. Focusing on

employment only, in the renaining three economies, the three projects
together will increase employment respectively in Fitzroy, Queensland and

Australia by 2 478 jobs or 5 percent, 2 678 or .38 percent, and 3 060 jobs

or .06 percent.

lvrl!el- lsr:psg! iv9:- 91- !!g-4ggrsgc!9- -Irp3s! r

In addition to the issues raised in Section 6.1.3, and inter-
pretations of the results above in the presentation of construction and

operating phase impacts, a number of further conside:rations should be

pointed out in this report.

(i) Itfultiplier effects are not instantaneous. The time period
requi.red for these effects to be fu1Ly realized will vary with the

economy being considered, In theoretical terms 1itt1e is known

concerning the timing of multiplier effects. Based on the rudi-
mentary analysis of the effects on Gladstone of the alumina refinery
in Section 5.2.2, the study team would suggest that five years may

be an appropriate time period for multiplier effects to be realized.
In connection with time horizons it should also be pointed out
that input-output nultipliers are intended mainly for use in the
neasurement of short run (i.e. less than ten years) impacts, since
the analysis ignores the effects of technological change and long
Tun growth or decline that becomes increasingly important over time.
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(i i)

(iii)
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Will economic expansion in the sub-region be due to new

businesses or expansion of existing businesses? During their visit
to Gladstone, the study team observed some evidence of large
companies rturning "holding operationstr in Gladstone in anticipation
of future developments and the long term potential of the area.

This factor along with the historical experience of the Gladstone

business community with the QAL development, and the general high
leve1 gearing in anticipation of the smelter should imply that nost
econonic expansion resultiiig from new developnents will be due to
the expansion of existing businesses. However, most respondents

thought that some new businesses would 1ike1y establish during the

construction phase and then leave rahen their contract was completed,

as happened during the QAL construction phase.

Locational aspects of sub-region impacts. The impact re-sults
consider the sub-region as a whoLe. However sone conment on the
locational aspects of the impacts within the sub-region is desirable.
Considering the snelter first, according to an agreenent between

Comalco, Queensland Government and Calliope Shire, it is the
intention that 80 percent of the housing requirements for the
smelting operating labour force will be built at Boyne Island and

Tannum Sands (plans are also underway for a bridge to link these

comrnunities), Land has been set aside for this and associated
service, and infrastructure requirements" The factors that will
influence the locational aspects of the impacts, Gladstone vis a vis
Ca1 liope are: -

(a) where people want to live;
(b) peoplers attitudes to commuting;

(c) Comalcors policy regarding housing incentives;
(d) leveIs and timing of services and infrastructure provision

at: Boyne Island/Tannum Sands.

Ttrrning to the locational aspects of impacts associated with
the cenent clinker plant, Calliope Shire has no plans to aLlow for
expansion of residential accomnodation at Yarwun due to environ-
mental and cost factors. Thus the bulk of the operating labour
force will live in Gladstone. The exception will be the labour
force at the mine at Mount Larcon. calliope Shire estimates that
these people will originate in the 1oca1 area. Fina11y, most 1oca1

respondents expressed the view that rnost additional higher order

r
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(v)
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services accruing to the sub-region - high school, technical

co1lege, hospital, theatre, social welfare, engineering and

specialized shopping - would locate in Gladstone.

Aggloneration economies. These are benefits associated with

the clustering of economic activities. Overall costs are reduced

as use of infrastructure is increased and other externaL economies

take effect. Thus once an indust'ry becomes established, it often

affects the potential of other industries via forward and backward

linkages, or by the availability of infrastructure and services

which can then be used by other industries. For exampLe, in the

historical de,relopment of GLadstone:-

Central Queensland C

transpo 10n
infrastructure

oa1

I

"1"".rr. power

um].na refin

,_lAlurnini smelt ing

An inportant economy accruing to the area resulting from the

QCL developnent will be the proposed bridge over the Calliope River.

This will not only shorten the road to Rockhampton, but will open

up the whole area north-west of Gladstone for potential development.

Large tracts of land next to good harbour and transportation
facilities will become available, thus increasing the attractiveness
of the sub-region for the location of further major industries.

Our knowledge of existing inter-regional trade flows in

Queensland (Huxley, 1973) indicates that nost of the nultipLier
effects occurring in Queensland outside the Fitzroy region will
accrue to the Brisbane area.
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CHAPTIR 7

SUMMARY AI'ID CONCLUSIONS

As an application of input-output analysis, this report is broad

in scope and it is therefore necessary to summarize the major issues

raised and findings of this study. First, it was found that the GRIT

nethodology, only applied previou.sly at the State and statistical divisi"on

level, could also be applied to generate an input-output table for the

economy of a sub-region. It is the view of the study team that the

Gladstone/Calliope input-output table is a substantially accurate

representation of the econony of, the sub-region for the year 1974-75.

Second, a comparison was nade of the econonies of the Gladstone/

Calliope sub-region, the Fitzroy region, the State of Queensland and

Australia in terms of their relative industrial composition, patterns of
imports and exports, and linkages between sectors (Chapter 5). This

analysis required some adjustments to the existing GRIT tables for Fitzroy
and Queensland, and aggregation of the Australian national table to the

GRI'I' sector format. The findings of this structural analysis were

consistent with regional economic concepts, namely that sub-region and

regional economies tend to emphasize the primary and secondary sectors,
while the State and national economies enphasize the secondary and tertiary
sectors. Further, as the economy considered increases in size, the

multiplier effects also increase, reflecting increasing sector inter-
dependence. These aspects of structure have been quantified with respect

to the four economies under study.

Third, based on a review of the regi-onal economic impact

literature, a system for measuring with input-output models the regional
economic impacts of new industries was synthesised incorporating the

following technical features:

(a) both the construction and operating phase impacts of new
lndustries can be considered;

tb) the impact of several different industries can be examined;

(c) the sub-regional, regional, State and national impacts can be
traced.

Other features of the system are that it is based on GRIT which facilitates
conceptually comparable input-output tables to be derived quick1y and at

I
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lor.- cost, and qualitative comments to aid user interpretation of the
quantitative results are stressed.

Fourth, the above system was empirically applied to assess the
impacts in terms of industry output, household income, and employment on

the economies of the Gladstone/Cal1iope sub-region, the Fitzroy region,
the State of Queensland, and Australia of the following developnents:-

(a) Conalco Limitedfs proposed aluminiun smelter at the two potline
stage producing 182 000 tonnes of cast aluminium product per
annum;

(b) The Queensland cement and Lime company Limitedrs planned cement
clinker plant producing 500 000 tonnes of cenent clinker per
annum;

(c) The Gladstone Power Station at 1 650 MW capacity.

These projects are all likely to be in operation by the mid 1980's.

Impacts can be assessed by analysing the nultipliers, or presented
in an aggregate sense by applying the multipliers to the initial stimulus
associated with the impact agent. The impact results of the study,
presented in Chapter 6, utilize both the above approaches. After a

careful analysis of the nultipliers, the main consideration that impressed
itself on the study tean was that input-output nurtipliers cannot be

mechanistically applied, but require careful interpretation and indeed,
adjustment in some circumstances if they are to predict realistically
real world economic inpacts. The issues behind this statement were

cli scussed in Section 6.1. 3.

In the summary below of the aggregate impact results frorn

Chapter 6, the projected impacts will be presented in the form of a range

fron like1y minimum to atrsolute maximum effects resulting from a year of
operation of the indu-stry concerned. The study team considers that
estimates on the Lower side of the range will in most instances be the
most reliable predictions.

7.7 CONSTRUCTION PHASE

The effects resulting fron the peak year of the construction
phase of the projects were measured for Gladstone /Cattiope and Fitzroy
and ar:e summarized in Table 7.1. Comparing the relative effects of the
peak year construction of the three developments on the sub-regional

T
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economy, the Gladstone Power Station has the largest effects, increasing

ernployment in the range of 1 193 to I 542 persons or 13 to \7 percent,

household income in the range of $18 million to $22 nillion or 22 to 27

percent, and industry output in the region in the Tange of $25 million
to $SO million or 7 to 9 percent, The impact of the aluninium smelterfs

peak year constnrction will be slightly less at 954 to I 234 persons or

11 to 13 percent, $14 million to $18 million or 17 to 22 percent on

household income, and $49 nillion to $59 nillion or 14 to L7 percent on

industry output.

Compared to the above two developments, the cement clinker plantts
peak year construction inpact will be relatively snal1, increasing employ-

ment in the range of 334 to 432 persons or 4 to 5 percent, household incone

in the sub-region in the range $5 milLion to $6 rnillion, or 6 to 7 percent,

and industry output in the range of $22 nillion to $27 nillion, or 6 to 8

percent. The effects on the Fitzroy region of the peak year constnrction
phase of the three projects are sLightly higher in numerical terms

reflecting greater inter-industry linkages, but correspondingly smaller

in terms of the percentage effect on the economy as a whole. In perspective

the effects of the peak year of the construction phase of the existing
major industry in the sub-region, the alumina refinery, areestimated to
have been rnuch greater than any of the above projects, increasing employ-

ment in Gladstone/Calliope in the range of 2 624 to 3 392 persons.

7.2 OPERATING P}IASE

Construction phase impacts are necessarily temporary in nature;
the permanent effect of these industries will be during their operational
phase, as they assume a normal operating pattern within the four econonies

being studies. Operational phase inpacts are sunmarized in Table 7.2.

In Chapter 6 the distinction was drawn between the smelterrs impacts in
terms of increased economic activity, and its influence in maintaining

activity that already exists in the sub-region. It was argued that in
the context of this study, the smelter will not directly stimulate
increased 1oca1 production of electricity or alunina, but will divert part
of the output of these industries from other markets to itself and thus

help maintain support activity that already exists. The study team expect

that the smelter at ful1 two potline capacity in Gladstone/Calliope will
increase employment in the range of 7 240 to 2 073 jobs or 13 to 22 percent,
household income by $17.2 miTlion to $21.7 million or 2'J. to 26 percent,
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and industry output by $177 million to $189 nillion or 52 to 55 percent

In addition the smelter will exert an influence in maintaining existing
levels of econonic activity (not shown on Tab1e 7.2) to the extent of
1 650 to 2 51,6 or 18 to 27 percent of employment in the sub-region,

$18.0 rnillion to $22.7 nillion ot 22 to 27 percent of household income

and $87.3 nillion to $98.5 rnillion or 25 ta 29 percent of industry output.

An addition of the contributions the snelter is estinated to nake

in increasing and maintaining econs,Tic activity will give an indication
of the total impact of the smelter. The total effect of the smelter on

employment in the sub-region will be in the range of 2 890 to 4 589 jobs,

or 31 to 50 percent, $35.2 million to $44.4 million, or 42 to 54 percent

on household income and $264,6 million to $287.5 million or 77 to 84 percent

of industry output. The smeLter will have the largest operating phase

impacts of the three developments considered in this report. In the

longer terrn, as it becomes necessary to establish new electricity
generation and alunina refinery capacity, the snelter will have had an

effect in stimulating further increased economic activity, as measured

by the total impact effects.

The next most significant development in terns of impact is the

Gladstone Power Station which at ful1 capacity is expected to increase

employment in the sub-region in the range of 467 to 610 jobs or S to 7

percent, household income by $S.1 million to $6,4 million or 6 to 8 percent,

and industry output $124.3 million to $147.2 million or 36 to 42 percent.
Compared to the aluniniun smelter and the power station, the cement

clinker plant is a relatively srnaller development in terms of impact,

increasing employment in the sub-region in the range of 306 to 542 jobs,
or 5 to 6 percent, household income by $2.1 million to $2.6 nillion or
2 lo 3 percent, and industry output by $23,2 million to $26.4 nillion or
7 to 8 percent.

In perspective, for the purposes of comparison, the impact of
the operating phase of the existing alunina refinery is estimated as 1 555

to 2 609 on employment, and $22.5 rnillion to $Zg.+ nillion on household

income.

A conparison of the impacts over the four econornies can be

illustrated briefly with regard to the employment effects of the three
developnents taken together.

*
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TABLE 7.1

Summary of Range of Impacts: Construction Phase
of Proj ects

GEqqo"ercell&pr
Smelter
Percent

Cement Clinker Plant
Percent

Gladstone Power Station
Percent

FitzroJ
Smel ter
Percent

Cement Clinker Plant
Percent

Gladstone Power Station
Percent

Industry
Output

($m)

49-59
1.4e,-L7%

22-27
69o-89o

25-30
7eo-g%

s2-63
49o-59o

23-29
ao
L'O

26-32
29o-39o

Household
Incone

($m;

t4-18
L7%-22e,

5-6
6eo'7%

L8-22
22e,-27eo

15- 19
59o-69o

5-6
29o

1,9-23
6%-8%

Employment

(persons)

954-1 234
lL%-1"3eo

334-432
4e,-5%

1 193-1 542
739o-179o

1 106-L 419
J'o

| 382-1 774
3%'4eo

38 7 -497
L9o

In Gladstone/Cal1iope the three projects together will affect total
employment in the range of 3 663 to 5 741. jobs or 39 to 62 percent of the

labour force in the sub-region. Of this total effect, the actual increase
in jobs in the sub-region is estimated to be in the range of 2 013 to 3 225

jobs or 22 t.o 35 percent of the sub-region's labour force. In Fitzroy the

total employment effect becomes 6 850 to 9 655 jobs or 16 to 23 percent of
the regionts labour force, while the increase in jobs is estimated to be

in tlre range of 2 478 to 3 917 or 6 to 9 percent. In 0ueensland as a whole

the employment impact will be 8 949 to 15 753 jobs or 1 to 3 percent with
an increase component of 2 678 to 5 832 jobs, or .4 to .9 percent. For

Australia, the three developments will affect 1,4 857 to 24 389 jobs or
.3 to .5 percent of the nation's labour force. The increase component for
the nation is .5 060 to 6 g74 jobs or ,06 to'.14 percent. Thus the impacts

becone absolutely greater but relati.vely smaller as larger size econonies

are considered.

The point was made earlier that, in terms of reliability, the study
team favour the estimates toward the lower end of the range of impact results.lt
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Summary of Range of Inpacts: Operating Phase of
Proj ects

Industry
Output

($m1

Household
Income

($m)

Enployment

(persons)

G1 adst one/Ca 1 1 iope

Smelter (increases)
Percent

Smelter (total)
Percent

Cemcnt Clinker Plant
Percent

Gladstone Power Station
Percent

Fjt zroy

Smelter (increases)
Percent

Smelter (total)
Percent

Cement Clinker Plant
Pcrcent

Gladstone Poler Station
Percent

Qucens land

Smelter (increases)
Percent

Smelter (total)
Percent

Cement C1i-nker Plant
Percent

Gladstone Power Station
Percent

Australia
Smelter (increases)
Percent

Snrcl ter (tot a1)
I)ercent

Cement Clinker Plant
I)c rc e nt

G I;rdstone Power Stat ion
Percent

177.3-188.5
529o-559o

264.6-287 .5
779o*849o

23 .2-25 " 4
7 t, -89o

t24,3-147 ,2
36%-42eo

177, 5-189
L4e,-75eo

282,3-3!0,1
22eo-249o

24.8-28.2
29o-29o

137 .8-L62,7
1Le,-73%

177 ,6-203,2
L .L%-L.3e"

307 .7 -378 ,2
1 .9eo-2 .3eo

28.6-37 .s
.29,-.29o

147 .1-207 ,4
.9%-1,3%

t78.2-202.9
.L6%-.2%

315 .9-393.6
,39o',4%

29. 1-38 .3
.03eo',03%

1,s6.8-221.3
.r4%-.2%

17 .2-21.7
21e,-26eo

35.2-44.4
429o-549o

2.L-2.6
29o-39o

5.1-6.4
6%-8e,

17 ,3-22.7
69o-89o

4L.4-50.4
14eo-1-7e,

2.2-2.7
.7e"-1%

s.4-6.6
')o- ao-4'O - L'O

77 .3-25,4
,4%-.6eo

47 . 5-69. I
t9o-L.59o

2.6-3.7
.05e,- . 08%

5.8-8.6
.L9o- .29o

L7 .3-24.5
.0s%- .08%

54.2-76.9
1 10- ')o.

-Ll'o-.L'o

2.8-3.9
01%-.a1%

6 .4-9
.02%-.03%

1 240-2 073
n rO- -^O-l-,'o-ZZ'D

2 890-4 589
sle,-5A%

3A6-542
3eo-6%

467 -610
59o-79o

t 430-2 407
39o-69o

5 802-8 145
14e,-L9%

498- 788
10 ao,l'o- L'o

5s0-722
1%-2eo

1 438-3 384
.29o-.59o

7 709-13 305
1, .Leo-2.gvo

6L7 -L 323
.099o*.29o

623-1 125
.09%-.2e,

1 452-4 080
.a3%-.09e"

13 249-27 495
tO. 

^o.

1 006-1 991
.02e"-.04%

602 - 905
.01.e"-.02%

TABLE 7.2

f.--
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reasons for this were discussed in Chapter 6 but can be listed here

summary purposes as the following:-

assumptions underlying the j-nput-output model;

evidence of slack capacity in the econony; and

the years on which the input-output tables are based.

The tj.ne period required for the multiplier effects to be fu1Ly realized
in the four economies is not precisely known. Ifultiplier effects are not

instantaneous, but may require some years to work their way through an

economy.

(a)

(b)

(c)

I
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APPENDIX ]

AN INTRODUCT]ON TO INPUT_OUTPUT ANALYSIS*

The Input-Output Transactioqs Ie!1e

fnput-output economics involves dividing the economy to be studied

into industria] gr^oupings (sector:s) and tnacing out the transactions

(do1lar) flows between the sectors for a given year. Industnies sell

goods and serviees to other. indus -r,ies and to final- users and buy their

inputs fnom other indusb:ies and pr:imany sources. The transaetions table

summarizes the inter-industry flows in a given year and is conventionally

presented in matrix form. A hypothetical tnansactions table for a 3 sector

economy i.s shor^rn in Table I-1. To intenpr-et this table it is desir-able to

clefine 4 quadrants (Quadrants I to IV) and considen each in tul:n. Quadrant I

is termed the "processing" on intermediate matrix; it shows the flows of

transactions between the sectons. Each row indicates the flows fr"om one

sector to the other sectors. From Tab1e I-1, sector 1 sel1s $ZO,OOO of its

output to sector 2 and $tSrOOO of its output to seeton 3. The columns show

the purchases cf each secton f::om the other sectors. Thus sector 3 punchases

$15,000 of goods from sector:1 and $tOrOOO of goods fnom sector 2 and $43,000

from firms in sector 3. ]n practice the number of secto::s shovn-r in a particular

table is determined mainl-y by the availability of data, the objectives of the

study and the r,esour:ces available to the analyst.

This Appendix is similan to Chapter 2 of Jensen, Mandeville and
Karunaratne (1977).
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Hypotletical Tr:ansactions Table ($' O0O)

Interrnediate Sectors

123
P::ocessing Matnix

Purchasing
Sectons

-allrno

Sectons

Primary Inputs

25 20

(Quadrant I)
146
20 t2

(Quadrant III )

41 12

FinaI
Demand

40

(Quadnant II)
20

25

( Quadr:ant IV )

t2

7 15

Total
Output

100

2 10

43

50

100

JI 97

lotal Outlay 100 50 100 97

luadrant II indicates sales by each sector" to final demand. Final demand

traditionally includes personal consumption, investment, some government

expenditur"e and exponts. Quadnant III lists the pnimar"y inputs into each

industry and repr.esents the actual value added in p::oduction. Incfuded here

are wages and salanies, gr.oss operating surplus, imports and other value added

items. Quadnant IV shows primany inputs absorbed by final demand and includes

such transactions as indinect taxes paid by consumens.

A1I rrendogenoustt sectors of the economy ane included within the

p::ocessing matrix of the table and all rrexogenousrt sectons outside it.

Endogenous sectors are those which ane assumed to be influenced by the

intennal str"ucture of the economy, while exogenous sectors are those gove::ned

by external independent influences. Thus exports, capital expenditur.e and

government spending are treated as exogenous since these are influenced

primarily by factors external to the economy. Per"sonal consumption

expenditur^e is treated as exogenous in one type of input-output table, the

stancl;rrd or topenr model, but as endogenous in the tclosedt or induced-
I
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eonsumption model.

The tr"ansactions table pnovides a matr ix nepnesentation or

picture of an economy. It is in effect a disaggnegated and consistent

accounting system fo:: the economy, and provides measunement of Gnoss

lial,io;ral or Regional p::oduct if these alre desi::ed. The input-output model

c=:i be applied to any economy capable of a sepa::ate identifieation, fr.om

::a:ional- and internationaf economies, to lange and small ::egions, cities,

:cr^rns, villages and communities.

The compilation of an input-output table is a majon empinical

undertaking. Once compiled, it is possible to der.ive multipliers with nespect

to output, income and employment. The following sumrnany provides a mathematical

exposition of the input-output model and the denivation of multipliers f::om

the model.

Input-Output Multipliens

The transactions table can be exp::essed as a set of equations:

V"1

2

Xt1 * xr2 * Y"1n+ Y+
7

x.
n_[

x
n

X +X2l ),

+ xn2 +

X2r, +Y

+Y

+

+

2

nxnn

i;here

X Total output of interrnediate sector i (column and now totals)
1

X1l Output of secton i punchased by secto:: j
intenmediate secto:r)

(elements of

Y. = Total final- demand for the output of secto:: i .
]-

It is conventional- to divide the eLements of the inter:mediate columns

cf the transactions table by the nespective column total-s to derive coefficients

:+nich repr.esent the direct pu::chasing pattern of each secton. These
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coefficients, vaniously te::med rdinectr or rinput-outputr coefficients or

less appropriately rtechnical coefficientsr, are nonmally notated as the a.rr

and represent the dinect on first round requinements f::om each sector

following an incr.ease in output of any secto::.

In equation terms:

Xt = "11X1 
+ ut2x2 t """ + 

"1rrXr, 
+ Y1

XZ = ^27X1 
* r22X2 + ...... + u2rrXr, + Y2

X - a .X- + a v I r
n n-L t n2n2 

." .."" ? orrr^, +Y
n

where a-. (= X.:/X") is the input-output coefficient. In matrix terms:1l 1l I -

f, = AX r y wher:e A = [.ij], the matrix of input-output

eoefficients and extended to:

X(I-A) = Y where I-A is tenmed the Leontief mah:ix

or [ = (r-e)-1y whene (I-A)-1 is termed the rgenenal solutiont
(on simply the inve::se of the open model).

Sector 0u t lvlulti liers
-1LetZ = (r_R)' = [rij].

The matnix Z is termed the matnix of interdependence coefficients.

Each element z. .r.l indicates the total dinect and indirect requir:ements from

t

aector i arisirrg from an increase in sales of one dolfar to final demand

by sector j. \he Z mat:rix provides the::efore, extlremely impor:tant str:uctural-

information rel.ating to the economy unde:: study, by indicating the strength

of intersectoral economic linkages. The coefficients 2.. indicate the

extent to which changes in the 1evel of activity of one secton will affect,

directly or indirectly, the level- of output of al} other sectors. The

indirr,rct effects coul-d appropriately be termed rlocal industrial supportr

r:{-1'r:ct.s.

I

ilr
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Each element 2., shows the dinect and indi::ect effects on the output

of each sector: fnom an inenease in sales of one dollar to final demand by

sector j. It fol-l-ows that the X ,ij, o, the column sums of the invense of the
1

open model, will show the total effect on all secto::s in the table (i.e. the

total output effect on the local economy), of an incnease in sales of one

dollar by seetor j to final demand. For" this neaso, I ,ii is tenmed the
a-

simple output multiplie::.

When the model is closed with r"espect to households, i.e. the

household rows are included in the pnocessing secton, the inverse

zt: = [zii*] = (I-Art)-1 may be obtained whene each element z{, pnovides,- r-l- - l-l

in the non-household ::ows of the inverse, the dinect indinect and induced

effect on the output of eaeh sector of an inc::ease in sales to final demand

by secton j. The column sums of the non-household zf.c. pnovide a measulre of ther-l '
total output multiplien fon each secton.

Hence

mutliplien:

(i)

(ii)

(iii)

t

it is possible to distinguish th::ee effects in the output

the di::ect effect. This is shown by the direct coefficients

a-*, and nepnesent the inmediate or- finst=round effectsr-l

on each secton of an incnease in output of sector j.

the indinect effect. This is shown, together with the

dinect effect in the ,i3, o, elements of the inverse of

the open model, and nepnesent the second and subsequent-

nound industnial suppo::t nequirements f::om each secto::

foJ-lowing an incnease in sales to final demand of any

secton. The indi::ect effect fon any sector. can be

calculated simply "" ,ij - "ij
the induced effect. This is shown, togethen with the

dinect and indinect effects in the non-household nows

of z{i-, or elements of the invense of the closed modeI,1l'
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and nepresent the effect on the output of eaeh sector?

occasioned by incneased household consumption as a

nesult of inc::eased sales to final demand of any

sector. The induced effeet fo:: any sector. can be

calculated simply as zt, - ,i)

The facility to disaggregate multiplio:s into di::ect, indineet and

i.nduced effects is an important advantage of the input-output approach, in

that the diffenent components of an impact may be necognised and companed.

This facility is applicable also to both income and emploJrment multipliens.

Sector Income Multipliers

fncome multipj-iens measune incneases in income occasioned by a

specified change in the economy. In this study, rincomer was intenpneted

as household income, and specifically as wages, salaries and supplements.

This definition of income excludes sorne items normally classified as household

income, namely dividends and intenest neceivedl the nanrowen definition

of income was adopted because of the difficulty of isolating other

components of household income at the negional level.

The dir.ect effect of incneases in output on household income is

given by the household now coefficient ar. for each secto:r, whe::e rHi i"

the appropriate entry in the household now of the A matnix. The dir.ect and

indi:rect effect of an increase in sales of any sector to final demand is

denived by multiplying the dinect and j.ndi::ect output changes (the elenents

of the Z matnix) by the cornesponding household row coefficient, i.e.

obtaining ,ii .ifi for each element. The dinect and indinect income multipJ-ien

fo:: secton i is obtained simply as E z-.: d,,r . The indinect income effect on
i'lHr.

each sector is calculated as 2.. aHi - aHi

The direct, indirect and induced income multiplien (total negional

income multiplier,) is obtained fuom the household now of the Z:t matnix. The

induced effect can be calculated as z:ls . - z - , d*- -ij "ij *Hi
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Sector Employment Multipliens

Both output and income multipliens are calculated firom el-ements

within the input-output tables. These tables, howeven, do not contain

elements relating to emplo5rment pen se.. It is necessar^y thenefone to denive,

independently of the tables, an employment coefficient. The simplest method

of obtaining this coefficient is the expnession of the numben of employees

pe:r unit of output. Once this coefficient has been obtained, the cal-culation

of emplo5rment multipliens pana11eIs to some extent the cal-culation of income

mutlipliens. The dinect effect on emplo5rment in each secton of a change in

output of sector. i will be given O, .rrn the remplo5rment equivalentr of the

household now. The dinect and indinect emploSrment effects will be shown as

2., d-. for each secton and as E z,- EI-. for: all sectors. The dinect,1l HI i .l ur- 
n_1

indirect and induced effects are calculated as z:!. a-.. and as L zti. a-.1l Ef i=1 l-l u1

i.e. oven non-household sectors fo:: the total emplo5rment multiplier:.

Type I and Tlpe II Multipliens

It has been conventional in input-output analysis fon some time to

calculate Type I and Type II income and emplo5rment multipliens. TSrpe I

multipliers are expressed as:

Di::ect and indinect effects
Dinect effects

and Type II multiplier.s as:

Direct indirect and induced effects
ect cts

It is impo::tant to establish the distinction between the tlpes of

multipliers which have been mentioned. Fon exampJ-e, the income multipliens

described in the sections above measure the dinect and indirect, or direct,

indinect and induced effects of a change in sales of one doll-a:: of the output

of a sector to final- demand. Tree I and If income mu1tipliel:s measure the

income generated following a dollan change in household payments, as a



,€,

d

123.

:esult of a change in final- demand for the nelevant secton. In other: wonds

:he negional income multipliens measul.e the income impact of a ehange in

-fes to final demand, while the Type I and II income multipliers measulre the

income impact of a change in income. Similar"ly the negional emplo5rment

uultipliers measure the employment impaet of a change in sales to final-

3emand, and the Type f and II emploSrment multiplims measure the emplo5rment

i.npact of a change in emplolrrnent.

When intenpreting input-output multiplie:so it is impo::tant to bearl

in mind that thein use is subjeet t6 the following assumptions.

(a) fixed coefficients of pnoduction - the pnoduction function

is assumed to be linean implying eonstant netunns to scaIe,

no substitution between inputs, no pnice reactions to output

changes, and no investment capacity on labour supply

constnaints I

(b) homogeneity - each sector: has a fixed set of pnoduets that

ane not produced by any othen sectol";,

(e) additivity - the total effect of can::ying on sevs:a1 types

of production is assumed to be the sum of the sepa:rate

effects. Thus extennal economies and diseconomies, along

with the synengistic effect are assumed away.

The assumptions, although resil:ictive, simplify the model and theneby

make empinical implementation feaslble.

)n
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APPENDIX II

GRIT
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APPENDIX II

GRTT

While the GRIT system is fuIly documented elsewher^e (Jensen,

Mandeville, Kanunar:atne, !g77), it is necessany to provide a bnief summary

of the GRIT pnocedu::es hene in the intenests of making this ::epont self-

contained. GRIT is an attempt to elevate negional input-or.ltput fuom the

stature of an expensive and time consuming rnesea::chr technique to that of

an operational planning technique. It is intended fon use by planning

authonities which seek methods of developing negional input-output tables of

acceptabte Ievels of accuracy, and at lowen cost, for" individual negions o:: for

systems of regions.

The GRfT method is a natu::aI development of necent attempts to

develop non-survey input-output tables. The method is rvaniable-intenfer:encer

in that pnovision is made fon the neplacement of mechanically pnoduced input-

output coefficients by survey or other more acceptable data, to the degnee

detenmined by the analyst. This neplacement contnibutes towands the holistic

aecuracy of the ovenall tab1e.

The GRIT pnoject was of 18 months du::ation beginning 'June 1976. The

finst thnee stages of the project wene funded by the Queensland Co-ondinaton

Genenalrs Depantment; the four"th stage was funded jointly by that same

depantment and the Depantment of Counnenical and fndusb:ial Development.

The Depantment of Economics at the Univensity of Queensland provided mater:ial

assistance.

The fol.l-owing two sections bniefly outline the methodology and empnicial

application of the pnoeedunes.

Methodology

features:

The GRIT methodology was designed to inconporate the following
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(a) that input-output tables and thein attendant multipliens

could be calculated fon any negion fon which centain

minimum levefs of data ane availablel, fnom 1ocal govenilment

areas, to the tplanningr negions2, to any ad hoc negion

devised fon a specific prtrpose.

(b) that, although the basic SR.fT methodology fon pnodueing both

state and negional tables is a combination of pnocedunes for:

eonventing national tables to negional tables, sufficient

flexibility exists to aliow the insention of othen data at

the disc::etion of the analyst. This facility will be

applied whene usens have rsupenion datar, i.e. estimates of

highen quality than those genenated fnom national tables.

(c) that the system be capable of updating with minimum effont

as new data sounces become available.

(d) that the input-output tables and multipliens denived for

the state and fon each region be dinectly compa::able, both

conceptually and by secton definition, and intennally

consistent within the system.

(e) the the application of the system in an empi::ical context

involve a minimum of expense and time, consistent with a

neasonable deg::ee of aecu::acy, while al-lowing the subjective

judgement of the analyst to be ineonponated without difficulty.
(f) that the application of the systern be sufficiently uncomplicated

to encounage adoption by analysts without a high leve1 of

expenti.se in tconventionalr app::oaches in the pnepanation of

input-output tables.

Namely data nefenning to the val-ue of output of the manufactuning, ::una1-
and mining industnies, and emploSrment by industry.

2, The planning negions of Queensland a::e those previously gazetted by the
Co-Ondinator Generalfs Deoantment fon this Dur^Dqse, and now terrned simplyI s tat i s t i cal d iv i s ion s', -'or 

neEions- -i-n- -t-hl-s- 
stir-dy-.'
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(g) that the system be designed as a ser:ies of modulan components

each of which might be modified by the analyst.

The GRIT methodological system is basically a combination and

adaptation of non-sunvey methodsS in the litenatr-rre neinfo::ced by new

appnoaches for:mulated by the study team into an ovenall fnarnewonk fon

application to a given negion. For: each secton the objective was to

convent the national input str3ucture (cost coefficients) into

the regional input stnuctu::e. The national secton will diffen fuom the

negional one by thnee main faetons: (a) imponts (the main difference anising

from the gneaten rropennessrr of negional eeonomies), (U) inaustnial mix, and

(c) pnoduction functions. The GRIT methodology aecounts fon these differ:ences

and has been expnessed in a sequence of fifteen steps which are annanged

in five phases.

Phase I of the sequence pnovides fon adjustments to the Austnalian

national input-output table which supplies the basie input into GRIT; these

compnise adjustments fon pnice changes, updating and fon intennational trade.

In Phase fI the difficult task of estimating negional imponts fon each negion

fon which tables ane desir.ed, is under:taken. Sectors which do not exist

in the region in question ar?e :removed fnom the national table and pu:rchases

f-:rom these sectors in the national table ane r.edefined as imponts into the

negional tabIe. Further, some of the coefficients of the sectons which exist

in the region a::e adjusted downwa::ds to elinninate that portion of punchases

ascribed to these sectons in the national tab1e, which becorne imponts at the

negional 1eveI.

Phase .tlf pnovides fon the insention of rdisaggregated supenion

datat, i.e. estimates which the operaton considens supenion to these pnoduced

by the mechanical openations of Phases I and II, and which a::e availab1e at the

disaggnegated level-. Adjustments a:re al-so made in Phase IIf for region -

A review of non-survey techniques is provided in Jensen, Mandeville and
Kanunaratrre (1977 ).

U
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';:rique industnial mix and pnoduction functions by weighted aggregation to

smallen tables which are more commensurate with the simpler: eeonomic

structure of the ::egions. PhaseJV p::ovicles a fur-then oppontunity fon the

iass:tion of supenior data, when this data is a',rail-ab1e only in a mone

aggregated fo::m. Fz,om the coefficients developed fnom eanlier phases, an

initial b:ansactions tabXe is developed far" each ::egion by applying negional

output estimates to the coeff,icients to p::odu.ce first estirnates of t::ansacttons.

Either. manual on constr:ained-mat-:rix iterati,ve adjustments ane applied to

pr"oduce a consistent p o!?!Jpg_traqsa?llgq!_:a!1e. Fina11y, F-haSe V al1ows

for" the inspection of eaeh prctotype table, the insention of fur:the::

supenior" data and othen adjustments to imp::ove the accuraey of, the table on

to nemove anomalies. This phase pnoduee s final t::ansactions tables and the

associated multiplie::s fon the ::egion conee::ned "

Empinical Application

Ear,ly Ln 1977, the Bowen Basin negion of Central Queensland

consisting of the Mackay and Fitz::oy statistical divisions was selected fot"

the initial ernpirical appl-ication of the methodology. This wcnk paved

the way for the generation of input-output tabrles for: the ten ::egions of

Queensland and the state as a wtroi-e, F,::: each negion, two sets of regional

tables were procluced, one set with thr.ee diffenent leve1s of aggregation to

accomrnodate the vaniety in regional economic complexity, and one set at a

unifonin level of agg:regation to allow di::ect conpanisons between negions" and

between regions and the state, fon al-l sectors"4 The ernpirical application

to Queensland ar:C its r"egions hae been fully ttrocumented in Jensen, Mandeville and

The thnee diffening levels of aggregation we::e 36, 19 and 11 seeto::s to
acconnnodate, nespectively the economies of r:egions defined as
metnopolitan, pnovineial and r:ural. The uniforrn level of aggnegation
was at the 11 sector level.

4
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Karunaratne (197?)' This report also contains aII regional transactions tables'

tables of direct coeffieients, the inverse matrices, and attendant output'

income and employment multipliers'

Inthisp:resentreport,theGRITproceduneshavebeenfurthe::app}ied

togenerateatab}efortheGladstone/Calliopesubnegion,regeneratethe

Fitz::oyandQueenslandtables,andtheAustnaliannationalinput.outputtable

wasadjustedtotheGRITsectorfor,mat.TheGRITsequencewillbesubject

toprofessionalcriticism,evaluation,imp::ovementandultimatelyreplacement.

Inthemeantimetheauthorshavebeenencounagedbythenumberofinquiries

forpossibleapplicationofthesystemoutsidethestateofQueensland.
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APPENDIX III

SECTOR CLASSIFICATION
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Rural Resions Provincial Regions

1. Animal industries 1. Aninal industries

Other primary
industries

3. Mining 34, Coal & crude
petroleum mining

58. 0ther nining

4. Manufacturing

48. Wood & paper
manufacturing

APPENDIX III

SECTOR CLASSIFICATION

Metropolitan Region G State National Sectors Included

1. Animal industries

2A. Other agriculture 2A, Other agriculture

28, Forestry, fishing 28, Forestry, fishing

01,01
01.03
01. 04

41.02
01 .05
01. 06
02.00

03. 00
04. 00

12.00

Sheep
Meat cattle
I'lilk cattle and pigs

Cereal grains
Poultry
Other farming
Services to agriculture
Forestry and logging
Fishing, trapping S hunting

Coal & crude petroleum mining

11.01 Ircn
11.42 0ther netallic minerals
14.00 Non-metallic n. e. c. P
16.00 Services to mining F
27,01 Meat products
2L.02 Milk products

21.03 Fruit & vegetable products
27.04 Margarines, oils 6 fats
21.05 Flour mill 0 cereal food products
2L.06 Bread, cakes & biscuits
2L,07 Confectionery fi cocoa products
2L.08 Food products n.e.c. (including

fish and sugar)

2L,09 Soft drinks, cordials & syrups
2L.L0 Beer and malt
21. 11A1coho1ic beverages n, e. c.
22,01 Tobacco products

25,01 Sawmill products
25.02 Plywood, veneers & manufactured

boards

4A. Food nanufacturing 4A1 Meat & milk products

34. Coal 6 crude petroleun
nining

3B. Other mining

4A2 Fruit tr vegetable products,
oils and fats

4A3 F1our, cereals, bread

4A4 Confectionery 6 other
food n,e.c.

4A5 Beverages fr tobacco

T

481 Sawmi11s, plywoods
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4C. Machinery, appliances,
equipment

4B2 Joinery, furniture

4B3 Paper products

4B4 Newspapers, printing

4C1 Household appliances,
nachinery & equipment

,,olttct'y li wuorl p!'otlrrr'lr n.rr.r,
Ilurniture, mattressos, bt'oolns

tr brushes

Pu1p, paper & paperboard
Fibreboard & paper containers
Paper products n.e.c.
Newspapers & books
Comnercial G job printing &

printing trade services
Photographic, scientific

equipment etc.
Television sets, radios,

conmunication 6 electronic
equipment n.e.c.

Household appliances n.e.c.
Electrical nachinery fr

equipment n. e. c.
Agricultural machinery and

equipment
Construction, earthmoving 6

materials handling machinery
& equipment

Other machinery & equiprnent

Motor vehicles & parts &

transport equipnent n.e.c.
Ship & boat building 0 repair
Locomotives, rolling stock $

repair
Aircraft buildi.ng & repair
Basic iron 6 steel
Non-ferrous rnetal basic

products

Fabricated structural metal
products

Metal containers, sheet metal
products

Cutlery & hand tools, metal
coating 6 finishing G metal
products n.e"c.

25. ():i
2.5,04

26,01
26,A2
26.03

26,04
26.05

35. 01

33,02

33. 03
33. 04

33. 05

53. 06

33.07

32.01

32,02
32.03

32.04

29,01

29,02

31"01

31.02

51".03

F
(N
O.r

4C2 Motor vehicles, ships,
loconotives & aircraft

4D. Metals, metal products 4D1 Basic iron and steel
4D2 Non-ferrous netal. basic

products

4D3 Fabricated and other metal
products



Rural Regions Provincial Regions

4E, Non-metal1ic mineral
product s

4F. Other manufacturing

Mettopolitan Region & State

4E, Non-metal1ic mineral
product s

4F1 Chemicals, petroleunr
products

4F2 Textiles

4F3 Knitting mi11s, clothing,
footwear

National Sectors Included

27 .AL
27 .02

Glass & glass products
Clay products
Cement
Ready-mixed concrete
Concrete products
Gypsum, plaster & other non-

metallic mineral products

Chemical fertilizers
Industrial chemicals n.e.c.

(plastic naterials, synthetic
resins, industrial gases,
synthetic rubber, other basic
chemical s)

Paints, varnishes & lacquers
Pharmaceutical & veterinary

products, agricultural chemicals.
Soap & other detergents
Cosmetic and toilet preparations
Chemical products n.e.c. (inc1.

anumnition, explosives g

fireworks)
Petroleum & coal products

Prepared fibres (cotton ginning,
wool scouring, top-making)

Man-made fibres, yarns & fabrics
Cotton, silk & flax yarns,

fabrics 6 household textiles
Wool & worsted yarns & fabrics
Textile finishing
Textile floor covering, felt &

felt products
TextiLe products n.e.c. (incl.

canvas, rope, etc.)

28, 0i
28.02
28. 03
28 ,04
28. 05
28.06

27.03
27 .04

27 .05
27.06
27 ,07

27,08

23.0L

23,02
23.03

04
05
06

23.07

P
OrI

23
23
23

24,01 Knitting mills
24.02 Clothing
24.03 Footwear

r ii.r I I 'rar.r I

I
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Electricity, gas G

water

6, Building & construction 6.

Provlnclal Reg Ionlt li,tl Irill.rl :tt't l,rl = iti, lrt,lt'l

55 Electricity, gas &

water

Building €
construction

7. Trade

Transport &

cormunication

9. Finance

4F4 Leather, rubber E Plastic
products

4FS Other manufacturing

5A1 ElectricitY

5A2 Gas

5A3 Water, sewerage

6. Building & construction

7. Trade

8A1 TransPort

8A2 Comrnunication

9A1 Finance

34, 01 Leather tanni ng, loatlrct ti

leather substitute Proclucts
n, e. c.

34.02 Rubber Products
34,03 Plastic 6 related Products

34.04 Signs, advertising disPl*Yt,
writing S marking equiPnent

34. 05 Ophthalmic articles, jewellery,
silverware & other
manufacturing

36.01 Electricity generation &

di stribut ion

36.02 Gas production & distribution

27.01 Water, sewerage & drainage

41.01 Resldential buildings
4L.02 Other building & construction A

48"01 Retail trade
48.02 Motor vehicle rePairs
48.03 Other rePairs

Road transport
RailwaY transPort,

€ storage
Water transPort
Air transPort

88

7. Trade

Transport $
communication

9. Finance

s1.01
52. 01

Communication

Banking
Finance & life insurance
Other insurance
Investnent, real estate &

Technical & other business
services

OwnershiP of dwellings

other transPort

leas ing

53,01
54,01

55. 01

61 .01
6L.02
61.03
61.04
61.05

61. 06



Rural Regions

10. Public
administration 6
defence

11. Community services,
entertainment

Provincial Regions

10. Public administration
& defence

Metropolitan Reeion & State

10, Public administration &

defence

National Sectors Included

71. 07 Public administration
72,01 Defence

11A Conrnunity services 11A Conrnunity services

lLB Entertainnent etc. 118 Entertainment etc.

81,01
92,01
85. 01

91 .01

92.07
93. 01

HeaIth
Education, libraries, etc.
Welfare services, religious

0 community organizations

Entertainrnent & recreational
services

Restaurants, hotels G clubs
Personal services

F
bl
o\

i
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TECHNICAL APPEND]X
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APPENDIX IV

TECHNICAL APPENDIX

Constructing the Gladstone/Catt iope Input-Output Table

The Gladstone/Call-iope table is based on the GRTT pr"ocedures fully

documented el-se'.rhene (Jensen, Mandeville and Karunanatne, 1977). Discussion

here will focus briefly on specifiealty unique situations encountered in

applying GRIT to the Gladstone/Call-iope sub::egional economy. After.

consultations with the Steer"ing Committee and the Austr-alian Bu::eau of

Statistics (aSS), tgl+/15 was chosen as the year fo:: which the GRIT application

to Gladstone/Calliope would apply. This was the latest year" fo:: which data

on sector outputs we::e available fnom the ABS.

Pr-evious apptications of GRIT had been at the negional (statistical

division) on State lerrels while in this application, the subregional

economy of Gladstone/Calliope consisted of two local government areas (LGAts)"

Spa::se data due to ABS confidenti.ality at the LGA leve1 was offset by recourse

to the existing Fitznoy table which could be util-ised fon supenio:: data,

and in the estirnation of Gladstone/Calliope industry outputs whene necessary.

f n a stnall , fast-growing a::ea such as Gladstone/Ca1"l-iope the latest

employment by industr"y figunes availabl-e at the time of table constr:uction,

i.e. the 1971 ernplo5rment statistics, were r:ega::ded as inadequate since

ernplo.yment/outpr:t ratios would be utilised to calculate tertia::y sector

industry outputrs. Thus for the purpose of calculating tentiany sector outputs,

an estimate was r.equired of the l-abou:: fonce by industry fon 1974-75. This

was done based on the following infor:mation (a) knowledge of the local Building

and Construction industr:y, (b) an ABS population estimate fon 7974/75 for.

Gl-adstone/Calliope, (c) ABS 1971 ]abour- fo::ce by industr"y and labou:r fonce

participation rate for Gladstone/Calliope.
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.-djusting the Fitznoy and Queensland Input-Output Tables

During the course of this study it was discovered that the o::iginaJ-

3RIT table for Fitznoy contained an eruor in connection with sector 4 D,

lietals and Metal Pnoducts. Total final demand for. this sector should have

been $BOm, ai-l of which is exported instead of the $63m sptit between Households

and Other Final Demand, appea::ing in the or"iginal- GRIT table. Further,

although the alumina refinery at Gladstone acts as a proeesso:: for parent

companies, it was conside::ed that in the context of this study the tables

shoufd include bauxite as an input to the region and the value of output

adjusted accondingly. Thus the oniginal Fitznoy and Queensland tables had tc:

be adjusted to account fon this.

Data- Requ ilemg1t 1.fgt_tEg 4lg!y s i_s_ of New Indus tny Impact s

If the analyst is seeking data fnom the company on o:.ganisation

concerned in connection with the analysis of new industry impacts, the following

questionnaires indicate the kind of fonmat this data request may take. The

first tluestionnaire entitled rrData Needs fon Impact Analysis[ applies to

specifically thr: Comalco Limitedrs aluminium smelten. This questionnaire

was designed early in the study and contains considet-able preamble and

al-ternative forrnats fo:: data collection. The second questionnair.e entitled

'rData Needs for 1650 I1l'/ Gladstone Powen Stationrrcontains a basic outfine

of data requirerrrents.

ll
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INPUT-OUTPiJT STUDY OT THE
GLAL1STONE / CALLIOPE AREA

DATA NEEDS FOR I},IPACT ANALYSIS

I INTRCDL]C?iON

The Study Team has been commissioned by Comalco and D.C.I.D.

to analyse the impact on the economies of Gladstone/Call-iope, the

Fitzroy Region and the State of Queensland in ter"ms of output, income

and employment of establishing the following new industnies by

augmenting tire respeetive input-output tables of Gladstone/Calliope,

Fitzroy and Queensland with a nerrl row and column repnesenting the

added industry - Comalco Ltdrs proposed aluminium smelten,

Queensland Cement t Lime Co. Ltdts planned

. cement clinker p1ant,

two additional not-iona1 industries.

This document outlines ideal data r.equinements with respect to each

development. I stness "idealtr for two reasons: (1) it is necognised

at the outset that in certain instances it wil-I be likely that less

than ideal infonmation wili have to be incorporated into the study,

and (2) with regard to the two notional indrstr:ies, it may not

be practicable to pursue the analysis in the same detail as wifl be

carried out ior the smelter and the cement clinken plant

II SUMIIARY OF DATA NEEDS FOR EACH DEVNLOPMENT, FOR EXAMPLE,
------ToMAm'

(A) Construction Phase - Al-umiriiun Smelter

I Total constnuction cost, dr-r::ation of construction phase,

pen cent of total- construction cost incur.r"ed in each

year.

Labour force in each year" of the construction phase.

Constnuction costs spent in Gladstone/Calliope

- wages and salanies

,Z

3

L
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- Iocal materials (specified by major categories)

- electricity, water and other local senvices

Construction costs spent in Fitzr:oy (other than

Gladstone/Calliope )

- bneakdown as pen item 3 above

Construction costs spent in Queensland (other than

Fit znoy )

- bneakdown as per: item 3 above

(B ) FulI Production Phase Du::ing A 'rTypicalrr Yean - Aluminium Smelter

Capacity in tonnes per year of cast aluminium product and

total value of output at plant head"

Labour^ fonee by categor.ies of Iabour.

Production costs spent in GLadstone/Calliope

- Iocal materials

- el-ectnicity, water: and other locat services

- wages and salanies

- other malor: categories of inputs

- othen value added, i.e. gt:oss operating sunplus

Production costs spent in Fitznoy (other than

Gladstone/Calliope )

- breakdown as per items above

Producti.on costs spent in Queensland (other than Fitzroy)

- bneakdown as per item 3 above

(C) Infrastructur:e - Associated with Aluminium Smelten

Additional infrastructure requir^ed, but not included

in item (A) above, can also be costed and the multiplier

effects of this associated development examined. Infrastructure cculd

4

r
J

I

2

?

+
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include additional pont, r.oad, r"ai1 , water supply, or

housing facilities. Fo:: a summary of data requinements,

see item (A) above.

(D) Satellite Industr.ies - Associated with Aluminium Smel-ter^

What sort of industries would we expect to be attracted

to an alumina refine::y/aluminiun smelten complex in an anea

such as Centnal Queensland which has cheap elect::icity,

plentiful coal supplies, and adequate tnanspontation netvrorks,

but is r"elatively isolated fnom majon population centens?

We anticipate making several- ::uns with vanious altennative

assumptions re: the level of satellite industr.ies attnacted,

fnom a minimum of none to a maximum of the rncst optimistic

fonecast.

Examples of satellite industr"ies:

(f) industnies utilising the output of the smelter -

e.g. fabr"ication industries using aluminium inputs.

(2) industries pnoviding inputs to the smelter".

( 3) ser:vice indust:ies to provide fon the expanded labour

force and thus the population of the area.

Data nequirements for the satellite industries will be

similan to b::eakdowns in items (A),(B), (C) above and

detailed in the following sectionrwith emphasis on (B),the pro-

duction phase, in each case.

(E) Historical Infonmation

In order to pnovide a basis fon comparison, the historical

effect of the existing Q.A.L. plant on the anea should be

examined. In panticulan, what existing industnies have

expanded and what new industries have been attnacted to the

area during the per^iod L967-L977.

r

B.
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IlI DETA]LS OF DATA NEEDS FOR EACH DEVELOPMENT FOR EXAMPLE
COMALCO LTD S PROPOSED AL UM SMELTER

For insertion into the input-output table all data needs to be

ultimately in the fonm of cost coefficients, i.e. inputs per dollar of

output. (fn input-output accounts total output of an industry,

i.e. value of goods and services produced for a year equals total outlay,

i.e. aII costs plus gnoss operating sur"plus).

COST COEFFICIENTS

Industry

Animal industries
Other agricultune
Forestny, fishing
Coal- and crude
petroleum mining

Other mining

Food nranufactur:ing

Wood and paper
manufactuning

Machinery, appli-
ances, equipment

Metals, metal
products

Non-metallic
mineral products

Other manufactur.ing

Electricity, gas
and waterr

Building; 6 construction
Trade

Transport 6 communication

Finance

PubIic

than Gladstone/l
Catliope 

I

f/dollar' I

Purchases in
Gladstone/
Calliope

f,/do11ar

Pr:r'chases in
Fitznoy-othen

Pr.uechases in
Queensland
othen than
Fitzr oy
fldollar

Pu:r'chases
outside
Queensland

Q/dotlar

I
2

a

4

tr

6

7

I

9

I0.

t].
L2.

13.

14.

15.

16.

L7.

I
I8. Community services
19. Entertainment, necreation

personal- services

td
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Industry

Other costs

Depre ciat ion

Sal-aries 6 wages

Other value added:'r

* other value added is gncss openating surplus and includes operational
pnofits, net interest payments, dinect taxes on income, dividends and
similan items.

It has been the exper"ience of the Study Team that nespondents often
find it difficult to neconcile the above cost coeffici.ents fonmat with
thein accounting systems. Thus we wiII suggest other fonmats which are

more j.n line with industry accounting procedu:c'es and which enable indirect
conversion to cost coefficients by the Study Team.

(A) Costructi-on Phase - Aluminium Smelter - Details of
Data neqEr-m-ntq

Total constnuction cost $

Schedule of construction costs

Year % total constructi-on cost
each year

n

3. Labour fonce

I

2

90

9o

%

1

2

?

o-
'o

Pr:::chases in
Gl-adstone/
CaIIiope

f/dollar

Purchases in
Fitznoy-other
than Gladstone/
Calliope
4/dollan

Purchases in
Queensland
othen than
Fit znoy
(/dollar

Punchases
outside
Queens l-a:::

C / dol la:'

in each year: of the constnuction phase

I00 9o

il"



4 Construction Costs

subcontractons

electricity, gas, water

I^ates

wages t salar.ies
gross op,3rating
sunplus

145.

Pi:rchases in
Gl-adstone/
Calliope

Punchases in
Fitzroy-othen
than Gladstone,/
CaIliope

c

Ptnnchases in
Queensland-
other than
Fitzroy

$

rnchas
.tside
eens I

'dol- l_..

PUr.Cl = =:S
outs: :=
flrraa-: -:-i

Item

a) Matenials and supplies
punchased (tist majon
items )

b)

c)

d)

e) postage, telephone,
telex

f) business services
g) moton vehicl-e nunn-

ing expenses (ex-
clude depneciation,
Ieasing charges and
wages of own em-
ployees )

h ) other" expenses

i) dep::eciation du::ing
year on aII fixed
- ^^ ^+-dDDE LD

i'l

k)

(B) Full Pr"oduction Phase Dr.rr AT ical Yea:: - Al-uminium Smelter
De a q tS

1. Capacity in tonnes per year of cast alr:minium

pnoduct

Valuation of cast aluminium produet per tonne $2

J Labour force by categor:ies of laboun.



Pu::chases in
Fitznoy-othe:.
than Gl-adstone/
CalIiope

$

Punchases in
Queensland-
othen than
Fitz::oy( $

Pur chases
outside
Queensland

nnntd

h

146.

Engineering estimates of input nequinements for" aluminium

smelten, p€r tonne of output.

ltem Requirements

Electnic powen (Kwh)

Alumina ( tor:nes )

Fluor"ides ( fg )

Cal-cinated coke(Kg)

Total laboun (man hou::s)

Water (litnes pen day)

Pitch (xg)

FueI oil ( l-itnes )

Othen majon
items (rist)

tr Pnoduction costs (costs may be expr"essed as totals on

as costs pen tonne of p::oduct).

Item
Pu::ehases
Gladstone/
Calliope

6

a)

b)

c)

d)

e)

f)

Alumina

Flunoides

Calcinated coke

Pitch
Fuel oi1

Other ma'Lenials t
supplies purchased
(tist items)

s)
h)

i)

Electricity
Waten

Postage, telephone,
telex
Rates

Business senvices

Motor vehicle runn-
ing expenses(exclude
depreciation, leas ing
changes and wages
of own employees).

j)
k)

r)

{
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14.1.

CS Pur
Item

eontinued

n)

o)

Depneciation dr.ring
year on all fixed
ASSETS

wages and safaries
gross operating
sunplus

Gladstone/
Calliope

s

Fitznoy-other
than Gladstone
CalIiope

$

Purchases in
Queensland-
other than
Fit znoy

$

Pu:'c
outside
Queensland

$

m)

I
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]NPUT-OUTPUT STUDY OF THE GLADSTONE/CALLIOPE AREA

Data Needs for l-650 MW GLadstone Powen Station

Phase at 1650 MW Dut: A ical Year (atl costs to be
express standard lars, e.g

l
2

3

Value of output

Labour force

CoaI requi::ed

Production costs

employees (a1l categories)

tonnes

Item Pur:chases in
Gladstone/
CalIiope

Purchases in
Fitznoy-othen
than Glad-
stone,/
Calliope

p

Pur-chases in
Queensland-
other than
Fitzroy

$

Purchases
outside
Queensland

$

coal
othen materials 6

supplies punchases
(:-ist items )

electricity
water

postage, telephone,
telex
rates

business services
motorvehicle running
expenses (exelude
depreciation, Ieasing
charges and wages of
own employees. )

other tnanspo::t costs

Depreciation dur:ing
year on all fixed
assets

wages and salanies
gross operating
sunplus

(a)
(b)

i")
(d)

(e)

(f)
(e)
(h)

(i)
(j)

(k)
(1)

T

ill

L--
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Omstruction Phase (all costs to be expressed in standar"d dollans e.g. 1978 dollar:s)

$1 Total eonstr:uction cost

Schedule of construction costs

Yean

n

Laboun fonce

in each yean of the constnuction phase

9o total construction cost
egch yean

2

o
'o

90

90

1

2

J

oa

1oo s,

2
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4. Construction Costs

a) Material,s and suPPlies
punchased (rist major
items )

b)

c)

d)

e)

subcontractors

electricity, gas, water-

rates

postage, telePhone,
telex

f) business services

g) moton vehicle running
expenses (exclude deP-
reciation, leasing
charges and wages of
own employees )

h) other expenses

i) depneciation during
yean on all fixed
assets

j) wages 6 salaries

k) gross operating
surplus

Item

$

Punchases in
Fitzroy-othen
than Glad-
stone/
CalJ-iope

$

Purchases in
Queensland-
other than
Fitzroy

(

Purchases out-
side
Queensland

$

Punchases in
Gl-adstone/
CaIIiope
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APPEND]X V

COMPUTER PROGRAMME



C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

L
C

C

C

C

C

C

C
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IMPACT- A PROGRAM TO PERFORM IMPACT ANALYSIS
AUTHOR: A. N. BR0UGHTON U. 0F Q.

IMPACT IS DESIGNED TO SHOW THE IMPACT OF ADDING NEW INDUSTRY
COEFFICIENTS TO A REGIONAL COEFF]CIENT TABLE. THE MULTIPLIERS
ARE DERIVED BOTH BEFORE THE ADDITION OF THE NEW INDUSTRY, AS
WELL AS AFTER SO THAT ANY IMPACT CAN BE EASILY SEEN.

THE TABLES USED FOR THIS PROGRAM ARE OF SIMILAR FORMAT TO THOSE USED
IN THE GRIT STUDY. SECTOR LABELLING FOLLO14IS THE GRIT FORMAT ALSO.
IMPACT HAS BEEN DESIGNED SO THAT VARIABLE SIZE TABLES MAY BE USED
WITH THE DIFFERENT REGIONS UNDER ANALYSIS. THE NUMBER OF REGIONS
MAY ALSO BE VARIED QUiTE EASILY, HOWEVER THE INITIAL DESIGN OF THE
PROGRAM HAS BEEN FOR FOUR TABLES (NATIONAL, STATE, REGIONAL, AND
A CENTRE WITHIN THE REGION). SHOULD YOU WISH TO CHANGE THE PROGRAM
TO ALLOW STUDY OF MORE REGIONS YOU SHOULD ALTER THE MAXIMI.JM DIMENSIONS
OF THE ARRAYS USED, AS WELL AS THE VARIOUS FORMAT STATEMENTS.

TWO FILES ARE NECESSARY TO RUN THIS PROGRAM. THESE ARE A FILE
CONTAINING T}IE COEFFICIENT TABLES, AND THE EMPLOYMENT COEFFICIENTS;
AND A FILE CONTAINING THE IMPACT DATA AND OTHER RI]N-DEPENDENT
INFOR.MATION. THE COEFFICIENT TABLES SHOULD BE CONTAINED IN A DISK FILE
AND THE OTHER VARIABLE DATA IN A CDR FILE.

THE FILE FORMATS ARE AS FOLLOWS:

DISK FILE- THE ORDER WITHIN THE FILE IS COEFF. TABLE, EMPLOYMENT
COEFFS., COEFF. TABLE, ETC. THE TABLES USED MUST
INCLUDE THE HOUSEHOLDS COEFFS. THERE SHOULD
BE 12 REAL VALUED COEFFS. PER LINE WITHIN EACH
TABLE-EMPL. COEFF. SET.

CDR FILE- THE ELEMENTS WITHIN THIS FILE ARE LISTED BELOW
IN THE ORDER WHICH THEY SHOULD APPEAR
(1) FILENAME OF DISK FILE
(2) THE NTIMBER OF TABLES USED
(3) THE NAME OF EACH TABLE. E.G. ''NATToNAL',(4) THE NUMBER OF SECTORS IN EACH TABLE
(5) THE NUMBER OF EXTRA SECTORS TO BE ADDED
(6) THE SECTOR NTJMBERS OF THE ADDED SECTORS (GRIT LABELL
(7) FOR EACLr ADDED SECTOR-

(r) col. TMPACT C0EFF',S.
(rr) RoI/'I TMPACT CoEFFS.
(rrr) EXTRA EMPL. CoEFF.

THERE SHOULD BE 12 REAL VALUES PER LINE

REAL CoFTAB (50,50),EM(50)
TNTEGER NUMS (50),NSECTS (4),SECTNo(4),TBNAMS(4,2)
INTEGER LPT, CDR, DSK, XSECTS, FILNAM, P,TSIZE,NTABS
COMMON LPT,CDR,DSK
DATA LPT, CDR, DSK, TSTZE/ 3 ,2 ,'J. ,50/

INPUT NON-REGIONAL DEPENDENT VARIABLES

READ(CDR, 10) FILNAM,NTABS, ( (TBNAMS (1,J),J=1,2),I=L,NTABS),
1 (NSECTS(I), I=1,NTABS),XSECTS, (SECTN0(I), I=1,XSECTS )10 FORMAT(As /r/4(2As/) ,4r/sD
OPEN (UNIT=DSK, ACCESS=' SEQIN r, F I LE=F f LNAM)

C

C

C



t!j

c
C

C

C

C

C

C

C
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OUTPUT TTIE NI.]MBER OF SECTORS TO BE ADDED AS WELL AS THE

LABELS OF THE ADDED SECTORS. E.G. IF A SECTOR IS TO BE

ADDED INTO THE TABLE AS AN EXTRA SECTOR 4, TTIE NUMBER

4 WILL BE OUIPUT, AND WITHIN THE TABLES OUTPUT T}IIS
NEW SECTOR WILL BE CALLED 4*, WITH SUCCESSIVE REPEATS

BEING LABELLED 4t<*, 4*r<r', ETC.

WRITE (LPT, 12)XSECTS, (SECTNO(I), I=1, XSECTS)
F0RMAT(|NO. OF SECTORS ADDED ='L2// ' LABELS 0F ADDED SECToRS I

1 4(I5, 
"'))

PERFORM IMPACT ANALYSIS FOR EACH REGION

D0 130 K=1,NTABS
WRITE (LPT,15) (TBNAMS (K, L) ,L=L ,2)
FoRMAT(r3***** r,2A5, t TABLE *****t)

SET UP INITIAL VARIABLE SECTOR LABELS

LIM=NSECTS (K)
D0 20 I=1, LIM
NUMS(I)=I

CONTINUE

INPUT COEFF. TABLE AND EMPL. COEFFS.

D0 40 J=1,LIM
READ (DSK,30) (COFTAB(I,J), I=1, LIM)
F0RMAT (12F)

CONTINUE
READ (DSK, 50) (EM(I), I=1, LIM- 1)

CALCULATE MULTIPLIERS

CALL MULTS (COFTAB, TSIZE, LIM, EM,TSIZE,NIJMS,TSIZE)

ADD IN EXTRA SECTOR(S) AND RECALCULATE MULTIPLIERS

D0 120 L=I,XSECTS
D0 60 I=1,LIM

rF (NUMS(r) . GT.SECTNo(L) )GO rO 70
CONTINUE
P=I
LIM=LIM+1
DO 90 J=LIM,P+1,-1

DO 80 I=1,LIM-1
COFTAB (I,J) =COFTAB (I,J-1)

C

C

C

C

C

C

C

C

C

C

C

C

L2

15

20

C

C

C

30
40

60
70
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CONTINUE
NUMS (J) =NUMS (J-1)
EM(J) =EM(J-1)
CONTINUE
NUMS (P) =SECTNg (L)
DO 110 I=LIM,P+1,-1
D0 L00 J=1,LIM

COFTAB (I ,J) =COFTAB (I-1 ,J)
CONTINUE

CONTINUE
READ (CDR, 30) (C0FTAB (I , P) , I=1 , LIM) ,

1 (COFTAB(P,J),J=1, LIM)
READ(CDR,30) EM(P)

CONTINUE
CALL MULTS (COFTAB,TSIZE, LIM,EM,TSIZE,NUMS, TSIZE)

CONTINUE
STOP

END

SUBROUTINE MULTS (TAB,M1,HH, EM,M2,NUM,M5)

THIS ROUTINE DOES MOST OF THE WORK FOR THE IMPACT PROGRAM. ALL
COEFFICIENT MATRICES ARE DERIVED AND THE MULTIPLIERS CALCULATED.
THE ARGUMENTS ARE AS FOLLOWS

TAB-TABLE WHICH CONTAINS THE COEFFICIENT TABLE TO

BE PRINTED, AND FROM WHICH THE MULTIPLIERS ARE

CALCULATED.
M].-ACTUAL DIMENSION OF TAB, USED IN CALLS TO

COFOUT. (SQUARE ARRAY MUST BE USED).
EM-EMPLOYMENTS COEFFS. USED IN DERIVING MULTS.
M2-DIMENSION OF EM

}IH-POSITION OF HH ROI{ IN CURRENT COEFFS. TABLE.
NUM-ARRAY CONTAINING SECTOR NT]MBERS FOR COFOUT

Ms-DIMENSION OF NUM

REAL TAB (M1,M1), EM (M2), WORK (50, 50), W0RK1 (50), W0RK2 (50), W0RK3 (S0)
REAL T10M(50),TLIM(50),TlEM(50),T20M(50),T2IM(50),TzEM(50)
REAL DrrC(s0),DrEC(50),DrIEC(50),2(s0,s0)
INTEGER WSIZE,NUM(M3),HH,STARS (6),CNT(50)
COMMON LPT
DATA WSrZE/s0/
DATASTARS/! trt* rrl** rrr*** trr**** t,l**'x*xtf

CALCULATE COUNT OF MULTIPLE SECTORS

K=1
D0 20 I=I,HH

rF(r.EQ.0)Go r0 L0
IF (NllM(I ) . NE . NLJM (I-1 ) ) K=1
IF (NuM ( I) . EQ. NUM (i- L ) ) K=K+1
cNT(I)=K

CONTINUE

90

80

L20

130

10
20

100
110

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C



C

C

C
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OUTPUT ENDOG. COEFFS. MATRIX

L=llH- 1

wRrTE (LPT,40) L
F0RMAT(//' x****NO. 0F SECTORS = ',t3/
1 ' ENDOG. COEFFS. MATRTX FOLLoWST)
CALL COFoUT(TAB,M1,WoRK,WSIZE,NUM, CNT,M5, L)

DERIVE EXOGENOUS LEONTIEF MATRIX

D0 60 I=1,L
D0 50 J=1,L
Z(T,J) =-TAB(I,J)

CONTINUE
CONTINUE
DO 70 I=1,L
Z(I,I) =1+Z (I, I)

CONTINUE

CALL INVERT(Z,WSIZE,WSIZE, L,WORKl,WORK2,WORK3, . 00001,D)
WRITE (LPT, B0) D
F0RMAT(//t *****EXOG. INVERTED MATRIX FOLLOWST/' DET=',F16.8)
CALL CoFOUT (2, WSTZE, WORK, WSI ZE, NUM, CNT, M5, L)

DERIVE TYPE 1 MULTIPLIERS

40

C

C

C

50
60

70

C

C

C

C

C

C

C

80

DO 120 J=1,L
SUM=0.0
SIJM1=0. 0
SuM2=0. 0
rF(EM(J).NE.0.0)G0 T0 90
Tl IM(J) =g . g

T1EM(J)=9. g

G0 T0 110
90 D0 100 f=1,L

C=Z(T,J)
SUM=SUM+C

SUM1 =SUMl +C*TAB (HH, I )
SUM2=SLJM2+C*EM (I )

].OO CONTINUE
T1 IM (J) =SLJMI/TAB (HH, J)
TlEM(J) =SUM2/EM(J)

L L 0 T10M (J) =5tiM
DI IC (J) =SUML
DIEC (J) =SUM2

720 CONTINUE

DERIVE ENDOGENOUS LEONTIEF MATRIX

DO 140 I=I,FIH
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DO 130 J=1,HH
Z(I,J)=-TAB(I,J)

CONTINUE
CONTINUE
D0 150 I=1,HH
Z(I,I)=1+Z(I,I)

CONTINUE

CALL TNVERT (Z,WSTZE,WSTZE,HH,W0RK1,WORK2,WORK3, . 00001,D)
WRITE (LPT,160) D

160 FoRMAT(//' *****ENDoG. INVERTED MATRIX FoLLOWST/' DET=r,F16.8)
CALL COFOUT(Z,WSIZE,WORK,WSIZE,NUM, CNT,M3,HH)

DERIVE TYPE 2 MULTIPLIERS

C

C

C

C

170

180

D0 200 J=1,L
SLIM=0. 0
SUM1=0.0
rF(EM(J) .NE.O.0)G0 TO 170
T2IM (J) =0. 0
T2EM(J) =0. 0
G0 T0 190
DO 180 I=1,L

SUM=SIJM+Z(I,J)
SUM1=SLJM1 +Z(I ,J) *EM(I)

CONTINUE
T2 IM (J) =Z (HH, J) /TAB (HH, J)
T2EM (J) =SUM1 /EM (J)
T20M (J) =5UtM

DI IEC (J) =SUItlt
CONTINUE

190

200

C

C

C

C

C

C

C

C

WRITE(LPT,210)
210 FoRMAT(1H1, r *****MULTTPLTERS,ETC,t //t #t ,7X, rDrC"

1 6X, tECt,6X, tDIrCt,6X, rDrEC!,6X, rT10Mr,6X, rT1rM"6X,
2 rrLEMt, 5x, t DIIIC t, 5X, r DIIEC t,6X, r120M t, 6X, t r2IM!, 6X, tr2EMr )

ABBREVIATIONS-
Tt,Tz - TYPE 1 , TYPE 2
OM, ]M,EM - OUTPUT, INCOME,EMPLOY. MULTIPLIERS
IC,EC - INCOME,EMPLOY. CHANGE
(((D)r)r) - (((DiEMCr),rNDrEMCr)q TNDUCED)

wRrTE (LpT, 220) (NUM (J), STARS (CNT (J) ), TAB (HH, J), EM (J), Dr rC (J),
1DIEC (J),T10M(J),T1IM(J),T1EM(J),2 (LIM,J),DIIEC(J),T20M(J),
ZTZIM(J), T2EM(J) ,J= 1, L)

220 FoRMAT (/ / (lX,I2,A5 ,t2(1.X,F9.5) ) )
RETURN
END
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C

C

C

C

C

C

C

C

C

C
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SUBROUTINE COFOUT(A,MA, Z,MZ,N,C,MN,M1)

THIS ROUTINE IS FOR PRINTING OUT COEFFICIENT.TYPE TABLES.
THE DATA WILL BE ROUNDED TO 3 DECIMAL PLACES. VARIABLE
SECTOR NI.JMBERING IS ALSO ALLOWED FOR.

ARGI.JMENTS-

A(MA,MA) . THE REAL ARRAY CONTAINING THE DATA
Z(MZ,MZ) - A I/'IORK ARRAY SUPPLIED BY CALLER
N(MN) . ARRAY CONTAINING SECTOR NUMBERS

C(M{) - ARRAY CONTAINING THE INCREMENTAL SECTOR COUNT

M1 - THE DIMENSION OF THE SUB.MATRIX OF A TO BE PRINTED

REAL A (MA, MA), Z (MZ,MZ)
INTEGER STARS (6) ,C (MN) ,N(tvlN)
COMMON LPT
DATA STARS/I ',t* I,l** lrl*** lrl**** l rl*.r.tk*.rcl/

DO 20 I=1,M1
DO 1,0 J=1,M1
rF(A(I,J) .GT.0.0004)G0 TO s
Z (I,.11=9. g

G0 TO 10
Z(I ,J) = (FLOAT (IFIx (A( I, J) *1000, +0.5) ) ) /1000.

CONTINUE
CONTINUE

L2=0
LL=L2+l
L2=L2+L6
IF (L2. GT.M1) L2=ML

WRITE (LPT,45) (N (J) , STARS (C (J) ) ,J=LL ,L2)
FoRMAT(1H1, (1 0X,16(12,A5) ) )

DO 60 I=1,M1
WRITE (LPT,55)N(I) , STARS (C (I) ) , (ZG,J) ,J=L'J. ,L2)
F0RMAT(/1X,f2,A5, ! : f ,16F7.3)

CONTINUE

rF(L2.LT.Ml)GO T0 30
RETURN
END

SUBROUTINE INVERT (A, M, NA, N, B,C ,Z,EPS, D)

ADAPTED FROM C.A.C.M. ALGORITHM 120
BY M, BENJAMIN FEB,I77

ARGTJMENTS-

A(MA,NA) - CONTAINS THE I{ATRIX T0 BE INVERTED
N - THE ORDER OF TTIE MATRIX

C

5

10
2A

C

50

45

C

C

55
60

C

C

C

C

C

C

C

C
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C

C

C

C

C

B,C,Z - WORK VECTORS SUPPLIED BY CALLER
EPS - TOLERANCE VALUE
D - - DETERMINANT ON NORMAL RETURN

= O OR SMALL NO. ON ERROR RETURN

REAL A(MA,NA), B(N),C (N)
INTEGER Z(N),P

C

C

N1 =N- L

10

D=1.0
D0 10 J=1,N
Z (J) =1

C

DO 60 f=1,N
K=I
V=A(I,I)
L=I-1
P=1+1

57 K1=P
K2-_N

G0 To 40
C

60 CONTINUE
C

C

rF(P.GT.N)G0 T0 25
D0 20 J=P,N
W=A(I,J)
rF(ABS(I,'J), LE.ABS(Y))G0 r0 20
K=J
Y=W

CONTINUE

65
DO 80 f=1,N
K=Z(I)
rF(K.EQ.r)GO TO 80
DO 70 J=l,N
W=A(I,J)
A (I, J) =A (K, J)
A (K,J) =1420 70

C
c

25 D=D*Y
rF(ABS(Y) . LT.EPS)GO TO 90
Y=1.0/Y

P=Z(I)
z(I)=71Y1
z (K)=P
D=-D
G0 T0 65
CONTINUE
RETURN

C

D0 50 J=1,N
C (J) =4 (J, K)
A(J,K)=A(J,I)
A(J, I) =-C (J) *Y
A(I,J)=A(I,J)*Y
B (J) =4 (I,J)

80

C

90 D=0.0
RETURN
END

30
C

A (I, I) =Y
J =Z (T)
z(I)=71Y1
Z(K)=s

C

40

rF (1. LT. r.)G0 TO s7
KL=1
K2=L
D0 55 K=K1,K2
CC=C (K)
rF(L.LT.1)G0 T0 52
J1= 1

J2=L
D0 50 J=JL,J2
A (K,J) =A(K,J) - B (J) *CC

rF(J2.GE,N1)G0 T0 5s
Jl,=P
J2=N
G0 T0 45
CONTINUE
rF(K2.GE.N1)GO T0 60

45
50

52

55
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APPENDIX VI

DISAGGREGATED TRANSACTIONS TABLES

(19 AND 36 SECTOR) FOR GLADSTONE/CALLIOPE

FITZROY, QUEENSLAND, AUSTRALIA

)
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TABIE VI-2 1g-SECTOH TRANSACTIONS'IAB!,U! t,,tit"t,uoy uuotuN 19,/r-7lt (,lt'o0o)
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TABLE VI-3 36-SEC'l'OR TRANSACTIONS TABLE, QUEENSLAND, 1973-74 ($'000) 

l 2A 2B 31' 3B 4Al 4A2 4A3 4A4 4A5 461 462 463 464 4Cl 4C2 4D1 4D2 4D3 4E 4Fl 4F2 4F3 4F4 4F5 5Al 5A2 5A3 6 7 BAl 8A2 9 10 llA llB Households 
other Final 

Demand 
Exports Total 

l 0 0 0 0 0 309819 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 1487 0 777 0 0 0 0 3 0 l 0 0 0 0 0 10111 0 183322 505532 

2A 4 1501 61381 0 0 0 18355 15229 RAlA 245856 2802 0 82 0 0 0 0 0 0 0 0 >3 309 6 0 30 0 0 0 0 0 0 0 0 9 0 148 136894 0 90802 622245 

2B 0 l 0 9356 1966 771 110 l 0 ' ]62A7 88 777 0 24 l 13 0 7 35 25 l 110 166 0 120 0 0 23 l 1521 67 0 0 26 l 3746 0 0 35267 

3A 0 0 0 0 80 1697 72 18 5 29 120 0 431 2 9 97 2530 10196 7 2575 2323 43 3 28 68 12482 11 72 109 491 1604 2023 0 0 61 427 53B 0 0 198018 237257 

38 l 48 63 7636 7089 0 0 0 195 l 0 l 58 3 83 73 634 57879 36 11566 819 0 C 14 126 0 0 4 11394 41 1 73 0 21 l 33 65 0 0 321557 41%15 

4Al 4448 154 126 3 l 55 5451 4223 282 43 2 340 l 0 4 4 0 0 l 14 2602 100 62 6164 2 l 0 4 2 1279 18 l 18 282 3301 20 278785 0 208478 516270 

4A2 51 28 4 l 10 31 l 248 2043 65 1676 18 2 6 l 14 10 575 0 11 12 1216 2 2 96 l 0 0 8 217 172 18 2 10 20 1039 2 43313 0 29005 80209 

4A3 5760 724 158 2 7 336 391 19387 207 39 5 4 540 l l 2 11 423 l 40 1118 52 0 26 0 0 0 l 0 12 6 0 2 16 211 0 55445 0 17745 102673 

4A4 16217 8041 158 7 5 1457 4601 4116 833 6945 7 7 7 2 83 3 5 0 4 6 488 1 l 8 2 2 0 9 46 132 33 2 22 85 72 28 214131 0 138975 396535 

4A5 294 2 0 0 1 201 30 12 0 50 l 0 0 0 0 0 19 0 0 3 153 0 0 0 0 0 0 1 1 19 51 0 1 0 5 1944 31428 0 23976 58201 

4Bl l 4360 130 1589 357 20 0 0 13 253 6461 22100 417 l 371 3671 205 12 418 246 200 6 l 317 70 0 0 l 49492 1111 1488 l 2 52 12 0 11546 8582 0 113505 

4B2 22 300 103 32 4 74 9 3 14 71 3036 1376 7 10 414 1423 32 12 319 33 289 16 27 137 27 2 0 10 30093 3733 153 20 10 2911 1234 61 12170 8884 34346 101417 

4B3 207 13937 3 9 2154 530 801 1284 122 899 187 477 7019 6623 785 267 5 12 473 2319 2671 265 730 421 259 2 0 23 193 13013 3026 245 58 613 232 647 2132 0 0 62643 

4B4 l 339 0 2 78 113 180 132 16 670 3 10 875 20]6 230 3 0 12 151 31 1175 92 33 108 7 1 0 2 1 1239 49 4 87 9765 4102 9 65000 0 15581 102137 

4Cl 4227 3952 664 3409 19478 370 122 98 14 82 691 146 291 244 4888 ]0723 529 132 2173 1073 1607 54 49 219 116 40 134 193 30080 2907 509 6961 495 5474 870 2519 30905 0 45355 181794 

4C2 158 300 658 1824 1707 500 212 105 17 159 1313 212 615 265 1213 1204 255 132 815 1345 3467 ll5 85 217 47 5561 8 51 1210 1757 40692 41 59 11430 58 36 47683 24571 130390 280487 

4D1 43 148 8 842 4463 l 49 3 39 4 97 772 17 48 5292 9317 0 0 13214 1709 520 3 7 36 114 33 0 5 4941 64 21 10 3 123 7 3 0 5569 16046 63571 

4D2 3 3 2 63 1847 19 23 1 35 0 53 1096 147 303 10341 5862 2187 0 lll75 253 3855 132 20 440 997 0 0 27 9421 11 3 14 2 76 10 19 0 0 100000 148437 

4D3 111 364 125 3578 1678 6768 5827 310 151 3397 ·goo 2384 355 207 6776 18262 799 1387 6614 1178 5870 109 130 1290 466 l 124 1777 81159 2539 326 2874 49 4514 1492 680 4477 19608 35181 223837 

4E 4 4 2 6203 14563 719 564 3 80 1561 83 908 9 4 443 524 949 72 495 14251 1008 40 45 129 8 45 0 10 101351 28 20 1057 7 72 189 259 0 15568 16437 177716 

4Fl 28967 34902 1849 145<3 12549 861 419 536 17 406 2039 1300 1103 579 1B83 4001 1033 622 1634 2390 12981 427 191 3562 364 662 62 368 18082 4802 13448 134 2290 4314 2834 2588 14675 5843 0 186176 

4F2 253 655 118 4 25 45 214 53 6 30 167 972 150 16 121 221 102 0 424 343 90 3184 3871 796 106 0 0 2 4B 503 1041 6 ' 323 893 1025 7239 0 9857 32905 

4F3 7 15 14 0 162 l 1 1 0 l 1 68 81 4 37 209 48 0 21 10 5 32 334 149 4 0 0 2 56 447 73 3 l 1493 40 36 12361 0 40466 56183 

4F4 11 145 291 93 6352 567 85·2 502 122 335 44 977 193 276 1229 2729 18 0 481 96 2556 83 3134 397 434, 3 14 28 2124 2078 2760 448 10 1162 582 563 14390 0 19331 65410 

4F5 5 17 24 4 61 21 1B 23 4 4 21 54 88 67 60 55 13 0 52 26 93 2 48 201 30 5 0 9 143 1279 5 12 l 95 458 37 3940 1569 9361 17908 

5Al 4080 6665 157 13250 10158 3956 IJ41 1260 572 814 2926 798 1198 822 2552 3655 2622 6802 2896 4543 4393 57B 496 1218 187 0 940 5222 3570 9052 3410 1709 25226 5904 9968 11869 64000 1011 0 219420 

5A2 13 38 0 4 8 47 11 324 501 7 10 15 9 32 242 242 136 0 410 401 207 10 18 23 27 208 0 6 327 564 200 1 42 213 758 129 5000 3764 0 13947 

5A3 2059 2881 0 424 1920 239 105 88 516 257 57 19 79 16 66 65 84 0 139 326 339 60 36 48 9 31 4 0 896 18 390 83 7530 118 4656 2839 18448 18769 0 63614 

6 7461 7885 217 5082 2158 2002 1no 790 137 967 2469 599 1251 965 1177 1259 258 0 1919 3648 2925 422 462 792 170 4375 488 8780 0 15 024 44502 1864 28008 44375 14889 794 24136 85 7951 0 1091821 

7 21512 26388 3311 9291 38686 20383 5010 6775 4054 5207 2246 5429 2311 11270 11347 15860 1802 425 9058 8900 13984 753 1462 4879 1288 2449 767 1458 99505 41522 26371 8222 43209 3606 18304 9800 62'9572 0 0 1116417 

8Al 10485 19871 799 9466 19802 27154 6234 5549 11874 2827 7061 4070 2013 1814 8719 6871 7163 118 7470 18041 6165 745 1057 1234 436 11757 1647 304 40517 38181 7517 6715 5286 5023 3481 1462 133713 41403 50811 534853 

8A2 0 0 0 0 0 0 0 0 1999 0 0 0 0 0 0 0 0 118 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4256 702 0 98 46801 133225 0 187202 

9 221 660 0 1158 18765 2284 819 968 3685 515 3035 1702 803 1987 2966 2277 389 297 2994 2017 2453 415 1432 1148 440 676 15.1 0 2750 105563 5298 447 59842 11708 775 8520 324634 0 280210 854301 

10 0 0 0 11 0 1 0 0 157 0 0 0 0 0 0 0 l 685 0 1 0 0 0 0 0 8 1 0 0 2 14 0 0 0 0 0 8381 409783 0 419042 

llA 1422 23 2 168 154 0 0 0 392 0 0 0 0 0 0 0 0 529 0 0 0 0 0 0 0 0 0 0 0 0 704 0 913 4330 119 0 119622 270362 0 398741 

llB 25 3 1 0 154 0 0 0 1176 0 0 0 0 9 10 5 l 104 0 38 l 0 0 0 0 124 0 0 103 2360 810 0 348 74 59 675 170778 0 39315 216175 

Households 28669 68866 8648 25216 60175 71166 13638 24870 36403 9758 29956 28759 11979 38426 54824 79250 12915 16998 60012 43456 24359 7826 19785 15905 5113 54269 4530 17183 325614 427912 187563 69148 323647 249265 247053 79829 0 0 0 2782985 

Other Value 
303288 

Added 
331894 13387 113709 92037 28764 8331 13233 67834 11791 19783 12685 9945 16977 22098 44918 17841 51203 33855 40754 38804 4653 3992 9395 2970 125029 3381 26131 136021 348767 138248 55724 324300 5371 58698 66291 0 0 0 2602102 

Imports 24005 27251 4245 23363 100661 16664 8487 7143 19147 6599 14427 13865 19858 19127 43491 67423 10395 265 66558 16004 47393 10888 18554 15070 39GO 1534 522 188fi 141949 88680 52370 31382 28543 45456 21853 22639 908881 0 0 1950501 

Total 505532 622245 35267 237257 419615 516270 80209 102673 396541 58201 113505 101417 62643 102137 181794 280487 63571 148435 223837 1 77716 1Rfil 7fi 32905 56183 65410 17908 219420 13947 63614 1091823 116416 534054 187200 854300 419045 398740 216173 3454336 1826462 2054565 
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TABLE VI-4 36-SECTOR TRANSACTIONS TABLE: AU STRAL I A 1968-69 ( $'00C) 

Other 
1 2A 2B 3A 3B 4Al 4A2 4A3 4!\4 4A5 4Bl 4B2 4B3 4B4 4Cl 4C 2 4Dl 402 403 4E 4Fl 4F2 4F3 4F4 4F5 5Al 5A2 5A3 6 7 8Al 8A2 9 10 llA 11B Households Final Expor t s Total 

Demand 

1 0 0 1 0 0 1109220 0 0 10 0 0 0 0 0 0 0 1 0 0 57 0 74617 0 2026 0 0 0 0 14 1 3 0 0 0 0 0 43769 21993 622232 1873946 

2A 193476 92850 0 0 0 53173 54356 102580 190679 60977 0 364 0 0 0 0 0 0 0 0 193 22285 67 0 197 0 0 0 0 0 0 0 0 28 0 3424 307029 318914 267083 1667675 

2B 0 1 0 10867 4574 3166 711 9 5411 28 66821 530 11933 3 375 6 245 11 49 348 290 21 1774 560 0 586 0 0 157 4 7506 389 l 0 195 703 28499 14349 34052 194174 

3A 0 0 0 0 136 7053 310 132 738 314 218 0 4490 16 87 228 32236 4031 35 9049 42440 1069 33 150 384 43012 8820 505 2358 7215 9833 0 0 336 2348 3884 7276 16307 71400 276442 

3B l 57 338 6279 11948 2 0 1 900 5 1 3 6 0 5 22 877 137 72988 231272 192 53013 6282 1 1 187 710 0 137 H 53212 134 809 1 147 3 181 665 867 32253 249934 724179 

4Al 11903 1016 654 2 3 291 17289 15730 21720 174 2 1322 5 2 47 14 2 1 4 47 6711 4516 496 11613 9 4 1 15 8 5729 61 3 171 1064 14064 26665 1181103 23438 448324 1794219 

4A2 129 56 20 l 16 1467 788 8499 2889 6098 19 8 22 5 115 41 4664 2 52 27 3059 37 20 679 5 1 0 26 946 878 61 6 61 54 4434 2196 222018 3461 40730 303588 

4A3 13045 6490 813 l 6 1260 1294 68594 10929 317 5 13 1878 4 5 5 90 282 4 136 3441 757 5 82 2 2 0 4 0 98 20 l 40 31 896 7430 384471 4550 41440 548442 

4A4 25901 73013 812 6 9 9192 15343 20231 10053 30338 7 25 26 11 464 9 39 8 19 16 1963 16 17 28 14 9 2 33 166 938 119 7 298 172 301 3904 228157 7519 145930 575114 

4A5 458 5 0 1 2 1302 200 137 4 29 306 5 l 3 1 2 l 171 1 1 11 700 1 8 4 0 2 0 5 4 155 212 l 51 33 25 29836 463739 18508 16090 532412 

4B1 4 4244 666 1217 433 121 1 1 79 2092 7157 74482 1580 6 3676 7423 1665 647 1933 402 502 39 12 1336 545 2 0 5 183528 7037 4986 3 48 81 39 236 11698 2999 4958 325883 

4B2 95 401 610 29 8 507 32 17 38 506 3191 6103 30 53 8038 3798 277 40 1680 125 1424 126 380 350 147 7 2 4 1 133581 15946 598 70 223 4435 4525 3084 179870 65940 8429 444755 

4B3 2705 23907 21 10 904 4680 4613 13984 5835 7931 332 2580 83612 80048 9777 1385 164 925 2810 9482 13788 4154 10303 4465 2867 9 1 94 858 79380 12417 890 1026 1390 1811 29771 25644 7403 4895 456870 

4B4 4 578 3 2 53 1008 905 1044 211 13783 5 57 4685 9443 3423 24 1 135 1038 16 4 8384 1060 1350 1191 55 3 l 10 6 9137 246 18 466 19740 15776 446035 114028 7359 5257 666683 

4Cl 21198 14393 5426 6272 24543 3030 943 1622 2181 1400 1 394 1228 2282 3004 104396 47672 9882 5378 21436 5940 5500 2157 1371 2789 1391 287 1699 1390 280299 61001 4320 105610 4235 57339 9299 46041 259297 749112 71172 1947930 

4C2 2174 4752 3466 2430 4955 2115 825 789 144 5 1344 1379 1113 2413 1268 14968 5015 2784 1636 5501 3906 5758 1884 1291 1400 307 18543 55 252 8698 133177 211626 286 1022 92294 316 3113 319742 617194 60650 1541885 

4D1 979 986 148 2934 10040 33 754 73 197 130 458 13260 267 10 58 167916 100 227 0 11141 294009 12791 6603 233 292 1288 3410 493 10 84 93850 2689 357 142 193 2167 126 64 880 270 32 146388 903703 

4D2 14 7 9 81 3213 193 1 26 7 1015 2 100 5965 833 2447 155874 31898 29622 0 88051 1114 13558 1588 3 2 4 4036 7151 1 0 161 65110 119 18 72 97 435 60 159 3934 11327 25575 2 684475 

4D3 1181 2069 750 3564 2044 29620 29747 1864 1414 7 30229 1046 12829 1559 1168 77981 59964 8868 4585 41557 4371 15235 1918 2022 6601 3026 5 881 8576 438879 17124 1671 13670 2992 14109 7898 16375 54698 256424 44387 1235631 

4E 16 13 13 5000 12111 9428 4150 20 1206 24560 189 5685 66 41 6533 4744 11604 6055 4538 46233 10067 616 786 1698 102 204 1 61 507385 368 95 3360 201 206 1229 3931 12036 2702 6513 693766 

4Fl 126612 115781 11018 3842 25187 5892 2538 4225 4658 4454 4732 8803 13353 10467 38706 21860 19499 14762 17443 16201 87826 32973 6651 83177 5541 3614 601 215 3 114934 51999 86639 710 17829 44124 54062 47198 319745 30107 107093 1567007 

4F2 1799 2224 1478 7 26 522 1989 839 9 76 1201 459 16 290 1 541 187 2950 5987 2172 1019 5362 2579 1356 114564 185790 34321 2129 4 1 19 733 5443 10605 54 179 3105 9422 25407 152 389 20627 104897 720649 

4F3 46 45 105 0 196 5 4 9 257 27 2 517 427 27 673 668 637 8 178 Bl 21 5936 61170. 475 53 1 1 10 446 3279 425 16 25 12684 357 38743 716200 12243 8471 864467 

4F4 68 598 3723 214 11528 11238 9378 6582 11436 4515 143 11239 2578 4422 33647 33693 349 724 7278 1046 26853 3067 47825 3729 7407 38 280 327 29486 38440 31273 4752 136 12576 6766 29175 155326 16215 25510 593580 

4F5 18 34 192 5 143 177 90 182 148 45 38 338 565 476 980 301 173 7 384 108 349 41 1016 1186 373 26 2 49 955 9035 29 78 31 488 2619 33704 49695 12041 8560 124680 

5Al 9778 13924 763 11176 17327 12827 2395 5462 3838 4286 5490 2635 8741 3768 15715 1 4915 32865 21880 10922 14976 25497 8558 4739 9115 851 0 3024 19742 14802 23381 11769 6455 19753 22447 26197 63159 282841 16 54 756083 

5A2 66 96 l 4 22 234 37 1271 243 53 24 72 67 210 2180 16 39 2438 1015 2287 2324 1770 244 225 253 173 667 0 34 1918 1733 1020 7 347 1244 2850 1005 73364 3629 233 104996 

5A3 8008 9157 0 517 3816 966 406 340 747 2037 115 90 1006 100 606 451 1521 200 736 1918 3206 1421 325 228 52 101 20 0 5362 70 1926 450 170729 1789 21312 20705 10592 25143 0 296168 

6 23436 18880 1007 3836 5350 6101 2688 3124 4441 4315 4344 2066 7373 3787 6918 4961 2911 2566 6647 10855 13114 5767 4202 4183 677 8796 1404 29709 0 29546 119270 630 1 278303 172445 44266 4325 0 3997780 l 4845692 

7 100 211 88555 22366 9215 36106 52738 1180 3 28649 21580 20984 5336 16983 16779 43533 75543 4180 2 21179 20034 32492 30865 51002 19902 13390 31414 6155 5889 2438 493 5 385348 191044 129132 33051 48228 24171 46235 133008 3533705 503924 196996 605n729 

8Al 30146 35914 3625 7163 17718 74464 13533 36096 25058 17962 13190 12097 915 2 6932 4 2655 23246 80446 41165 25243 61459 40728 14238 8331 7008 1834 23639 4743 1032 148826 89373 24642 23460 5583 31629 8435 161725 682276 149096 607111 2610972 

8A2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3904 6723 0 423260 145895 184368 9874 774024 

9 922 949 2 1186 8041 8605 2476 4093 4042 3369 6422 6828 5081 10630 20829 11946 5802 3288 13719 6977 11928 5683 13712 9398 2588 1845 599 0 12269 239213 25066 2047 97148 45648 3123 1598293 2524648 232167 40109 4990694 

10 0 0 0 9 0 3 0 0 0 0 0 0 2 0 0 0 16 2 0 4 1 0 0 0 0 15 4 0 1 3 70 0 0 0 1 22930 37414 1945000 44736 2050210 

llA 4664 198 10 129 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3770 0 1589 12654 308 76747 849151 1239410 0 2188679 

11B 25869 26596 6028 2965 24903 48746 22922 34006 26199 47872 16897 18942 25101 49172 126014 39325 19990 20599 54084 27775 98251 23184 41715 31000 7164 29661 19735 20843 120418 769738 156832 16032 524369 31400 169501 343229 1264432 90216 450 4422175 
Households 161033 194950 47000 102100 217700 217341 53888 118463 91694 84209 100195 128713 102563 248926 620987 490415 258245 95339 360426 182272 234290 165938 268836 162812 37747 187000 34100 80000 1462987 :2219173 877235 285906 1041000 1099426 1356330 I 580260 0 0 0 14029499 
bther Value 

71735 109830 
225 706 280031 222470 176293 179026 144609 297382 95313 69352 85513 20163 428272 24307 120519 582075 l l885387 681938 229899 2 755381 16363 318725 Added 1082885 924352 70575 93832 263417 129234 29927 62556 6916 3 114396 55741 54382 -63127 1065440 -62004 22182 13044672 

ilmports 25101 10585 12532 1549 17653 -11733 17128 7210 40521 42158 30426 39194 7451 8 75618 179266 308053 57688 19415 56497 42483 527538 106726 116639 89287 11451 3348 2128 5519 196074 98741 194372 40277 14891 317378 54646 254916 1828735 756707 195786 5861020 

1873946 1667675 194174 276442 724179 1794219 303588 548442 575114 5 32412 325883 444755 456870 666683 1947930 1541885 903703 684475 1235631 693766 1567007 720649 864467 593580 124680 756083 104996 296168 4845692 E6056729 2610972 774024 4990694 2050210 2188679 4422175 16482690 11316898 3904399 82062566 
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APPENDIX VII

DISAGGRXGATED MULTIPL]ERS FOR THE

FOUR ECONOMIES





1',71

TABLE VII.1 THIRTY-SIX SECTOR OUTPUT MULTIPLIERS:
AUSTRALIA & STATE OF QUEENSLAND

AUSTRALIA STATE OF QUEENSLAND

Direct & Indirect Total Direct & Indirectl TotalSector

t"

2A

2B

3A

3B

4A1

442

4A3

4A4

4A5

4B1

482

483

484

4C1

4C2

4D1

4D2

4D3

4E

4F1

4F2

4F3

4F4

4F5

5A1

5A2

5A3

6

7

8A1

8A2

9

10

11A

118

1.. 540

1. 555

L.567

1.467

1.531

2.292

2.227

2.220

2.1,21,

2.007

1,.72L

1. BB7

1. 810

1.658

1. 864

1.533

1.663

1. 9ls
1.914

1. 788

1. 575

t.846
7.877

1. 759

1.797

1,.31,4

1. 806

1. 565

1.955

1.570

1. 580

1. 508

7.470

1.525

i.406
2 .337

2.065

2 .1,7 6

2.577

2.745

2.662

3.147

3.369

3.439

3.1,04

3.006

2.979

3.228

2. 898

3. 001

3.245

2.71"1,

2.862

2.928

3.272

3. 016

2.323

2.897

3.21.L

2.900

3.073

2.776

3. 160

2.634

3. 405

2.883

2.834
141'7

2.295

3.279

3 .244

3 .567

1,.466

L .467

1.377

1 .455

1.574

2.728

1"978

1 .960

2.008

1.826

1, .633

1,.704

1 .489

1.378

1.505

7.468

1.524

t.821
1, .428

1.652

1.617

1.420

1.359

1.620

1"490

1,.258

1. s59

1. "433
7.67 6

1.510

1,.440

t.237
1.284

1"428

7.264

1.302

t.7t8
1.81,7

1.947

1, .832

2.079

2.61_5

2.59L

2.707

2.424

2 .408

2.349

2.482

2.009

2.r77
2.215

2.134

2.076

2.280

2 "041
2.337

2.084

1..966

2.089

2.244

2.1,60

1.770

2.340

2.069

2.470

2.097

2.216

1.956

2"051

2.606

2"395

2 .041





:ABLE VIT-2

Sector

I
2A

28

3A

3B

4A

49

4C

4D

4E

4F

5

6

7

I
9

10

11A

11B

173

I9-SECTOR OUTPUT MULTIPLIERS: GLADSTONE/CAILIOPE

AND FITZROY

Gladstone/Ca11iope Fitzroy

Direct and Indirect Total Direct and. Tndirect Total

1.151

1.157

1.166

L.262

1.451

L.254

1.180

1.075

]. 405

1.120

1.-236

L.209

1.223

1.166

1.199

1.114

I.119

L.2L9

1.258

1.384

1.424

L.545

1. 539

1.457

t.194
1.601

1.330

1. 502

1.539

1. 554

7.465

1.7 02

1.591

L.4L9

L.279

L.276

1-224

L.220

1.317

L.7 48

1.2I8
1. r98

1.165

1.504

1.319

L.237

L.295

L.236

1.343

1.200

L.253

I. 166

L.L78

1.371

1.398

L.457

1.354

1.515

1_.957

1.512

L.455

L.349

L.729

1.521

L.475

1. 595

1.597

L.72L

L.547

L.799

L.684

1. 508
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TABLE VII"5 THIRTY-SIX SECTOR INCOME MULTIPLIERS:
AqSTRALiA 6 STATE OF QUEENSLAND

AUSTRALIA STATE OF QUEENSLAND
Sector Direct Direct 6

Indirect
Total Direct Direct 6

Indirect
Total

1.

2A

2B

3A

5B

4A1

4A2

4A3

4A4

4A5

481

482

483

484

4C1,

4C2

4D1

4D2

4D3

4E

4F1,

4F2

4F3

4F4

4F5

5A1

542

5A3

6

7

BA1

8A2

9

10

1LA

118

0.086

0.11,7

0.242

0. 569

0. 301

0.121

0.t78
0.21,6

0. 159

0.158

0. 308

0.289

0.225

0.373

0. 519

0. 518

0.286

0. 139

0.292

0.253

0. 150

0.230

0. 311

0.274

0. 303

0.247

0.325

0.270

0.301

0 .376

0. 356

0. 369

0.209

0.536

0.620

0. 131

0.204

4.242

0. 393

0 .497

a.440

0"333

0.442

0 .474

0 .382

0. 589

0.489

0.522

0 .423

0.530

0.537

0. 458

0 .466

0 .394

0.528

0 .477

0.29L

0.406

0.519

0 .444

0.496

0. 535

0.526

0 .4L6

0.564

0.511

0.488

0. 513

0.320

0.682

0. 715

0.478

0.338

0.401

0.651

0.824

0.729

0.552

0.733

0.787

0.634

0.645

0. BL2

0.865

0.7a2

0. 880

0.89L

0.760

0.774

0.654

4.877

0.792

0.483

0.674

0. 861

a.736

0.824

0.556

0.873

0.689

0.936

0 .847

0.810

0.85L

0.s32

1. 131

1. 186

a.794

0.057

0. 111

0.245

0. 106

0.1_43

0. 138

0. 170

0.242

0.092

0. 168

0.264

0.284

0. 191

0.376

0.301

0.283

0.203

0. 115

0.268

0.245

0. 131

0.238

0 .352

0.243

0.286

0.247

0.325

0.270

0. 298

0. 385

0.351

0. 369

0 .379

0. 595

0.620

0. 369

0.156

0.214

0. 351

0.232

0. 311

0. 500

0.377

0"460

0.256

0. 358

0.441

0.479

0.320

0 .492

0 .437

0 .4-J,t

0 .340

0.283

0. 578

0.422

0.288

0 .337

0.450

0. 385

0.473

0. 51.5

0.481

0.392

0.489

0.485

0 .478

0 .443

0.473

0.725

0.696

0.458

0.226

0 . 311"

0 .510

0.337

0.452

0.436

0. 548

0.667

0.372

0.520

0.640

0.696

0.465

0. 715

0.634

0.596

0 .493

0.410

0.548

0.613

0 .41_7

0.488

0.655

0.558

0.600

0.458

0.698

0.569

0. 7L0

0.704

0.694

0.643

0. 686

1.053

1. 010

0.664





TfuBLE VIT-4

Sector

I
2A

28

3A

3B

4A

48

4C

4D

4E

4F

5

6

7

8

9

10

11A

118

Direct

0.053

o.097

o.245

0.133

0. 201

0.319

0.339

o.145

0.154

o.254

0.306

0.388

o.392

0.363

0.643

0.633

o.380

Fitzroy

Direct &

Indirect

0.120

0.160

o.318

o.l-74

o.259

o.272

0.383

0.335

o.24L

o.293

o.264

0. 311

0.393

o.47 0

o.494

0.453

o.7L2

o.67 5

0.431

IOPE

Total

0.145

0.194

0.385

o.211

0.314

0.330

0.465

o.406

o.29L

0. 355

0.319

o.377

o.477

0. 570

0. 599

o.549

0.863

0.818

o.522

177

19.SECTOR INCOME MI,}LTIPLIERS :

AI{D FITZROY

Gladstone/Calliope

Direct &

Indirect TotaI Direct

0. 095

o.L42

0. 306

o.22A

o.272

0.400

0.389

0. 168

o.27 5

o.295

0.373

o.464

o.464

o.420

0.706

0.670

o.42L

0. 120

o.L79

0.386

0. 055

0.094

o-24L

0.106

0.157

o.L64

0.310

o.273

0.199

0.159

0. 182

0. 253

0. 304

0.385

0.388

0.385

0. 630

o.625

o.377

o.287

o.343

0.504

0.49r
0.21r

o -346

o.372

o.470

0.585

0.585

o.429

0.889

o.844

0.531
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TABLE VII.5 THIRTY-SIX SECTOR EMPLOYMENT MULTIPLIERS:
AUSTRALIA 6 STATE OF QUEENSLAND

AUSTRALIA STATE OF QTJEENSLAND
Sector

L

2A

2B

3A

3B

4A1

442

4A3

4A4

4A5

481

482

483

484

4C1-

4C2

4D1

4D2

4D3

4E

4Ft

4F2

4F3

4F4

4F5

5A1

5A2

5A3

6

7

8A1

8A2

9

10

114

118

Direct
(a)

0.041

0.173

0. 105

0.027

0. 095

0. 040

0. 049

0.076

0.047

0.048

0.051

0.049

0.035

0.1,24

0.060

0.054

0.01"6

0. 100

0.017

0.073

0.191

0.223

0. 095

0.075

0. 190

0.079

0.074

0.079

0.085

0. 163

0. 104

0 .1,34

0.073

0. 155

0.242

0 .067

Direct 6
Indirect
0. L09

0.237

0. 168

0. 069

0. 145

0. 141

0.164

0.204

0. 178

a.u4
0.100

0.1,23

0. 100

0. 178

0.722

0. 093

0.074

0. 096

0.074

0.t44
0.245

0. 330

0.2L0

0. 166

0.261.

0.103

0. 158

0 .1,2s

0. 160

0.21,2

0. 1"58

0.774

0 .1,1,2

0.201

0.287

0 .192

0.L62

0. 500

0.270

0. 199

0.260

0.228

0. 280

0 .328

0.278

0.245

0.228

0.259

4.211,

0. 516

0.262

0.272

0. 195

0. 199

0.272

0.269

0 .321-

0.436

0. 345

0.282

0. 391

0. 191

0.276

0 "234
0 .307

0. 34s

0.28s

0. 308

0. 196

0 .379

0 .467

o .317

0.054

0. 078

0.722

0.014

0.024

0.029

0. 030

0. 054

0.023

0.043

0.050

0.061

0.030

0.073

0. 060

0.045

0.051

0.021,

0. 048

0.055

0.077

0. 059

0.1L2

0.043

0. 1"11

0.035

0.047

0.031

0.061

a .126

0.074

0.074

0.050

0 .7L2

0.175

0 . 175

Direct &

Indirect
0.083

0 .107

0. 148

0.043

0.060

0.097

0.092

0. 114

0.097

0.094

0. 098

0. 105

0. 058

0 . 101.

0. 089

0.073

0. 059

0.053

0 .071

0"069

0.051

0.084

0.t34
0.079

0. 140

0.047

0. 080

0. 055

0.702

0.t46
0.101

0.091

0. 069

0. 139

0.193

0. 193

Total

0.102

0.134

0.L92

0.071

0. 099

0.L34

0. L39

0 .1_77

0.728

0. 158

0. 152

0. 164

0.097

0. 161

0 .143

a .723

0. 101

0.088

0 .1.1,7

0.127

0.087

0.1,26

0. L89

0.126

0. 191

0.086

0. 139

0. 104

0 .762

0.206

0. r.60

0. 146

0.1,27

0.228

0.278

0.250

Total Direct

(a) Direct employment requirement per $1,000 of output





-l
VII-6

Sector

I
2A

29

3A

3B

4A

4B

4C

4D

4E

4E

5

6

7

8

9

10

11A

118

Direct

0. 146

o.249

0.111

0.045

o.o44

0. 055

0.066

o. 012

0.023

Direct &

Indirect

0.164

o.26A

0. 125

0. 063

0.099

0. 074

o.o7 4

0.015

0.046

0.169

o.275

o.141

0. 075

0. 113

0. 096

0. 095

o.o24

0. 061

0. 038

0. 084

o.L42

0. 089

0. 068

0.108

0.152

0. 115

0. 051

0. 106

o.L29

0. 009

0. 043

0.038

o. 063

0. 033

0. 013

0. 028

0. 041

o.o42

0. 058

0.121

0.180

0. 066

0.134

0. 134

0.196

Direct &

fndirect

o.o77

0. 134

0.152

o.o29

0. 07r

o.o92

0. 084

0.049

0. 023

0.069

0. 065

0. 058

0. 082

o.L44

o.203

0.082

0.152

o.L47

o.209

Total

0. 085

0.145

0.173

0. 040

0. 088

0.110

0. 109

0.071

0.039

0. 089

0. 083

0.078

0.108

0. 175

o -237

0. Il2
0.199

o.L92

0. 238

181

l9_SECTOR EMPLOYMENT MULTIPLfERS: GLADSTONE/CALLIOPE

AND FITZROY

Gladstone/Calliope Fitzroy

Total Direct

0.016

0. 052

0. I04

0. 051

0.035

0.059

0. 109

0. 086

0.023

0.065

0.117

0. 065

0. 045

o.070

0.116

0.093
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APPEND]X VIIT

MATRICES OF DIRECT COEFFICIENTS

FOR THE 1-1-SECTOR TABLES





TABLE VIII-1 DIRECT COEFFICIENTS, II-SECTOR TABLE: GLADSTONE/CALLIOPE SUB-REGION

1 2 3 4 5 6 7 9 10 11
House-
holds

11

Households

0. 000

0. 037

0. ooo

0. oll

0. 002

0. 015

0. 040

0. 017

0. 000

0. 000

0. 001

0.053

0. 000

o.o27

o.001

0. 011

0. 002

0. 011

0. 057

o.o24

o.001

o. 000

0. oo0

o.L49

0. 000

0. 00I

o. o02

o. o24

0. 003

0. o14

0.088

0.037

0. o51

0.000

0. 000

0.133

0. 007

0.001

0. 006

0. 018

o. 0r7

0.002

0. 008

0. 008

0. 004

0. 004

0. 003

0. 151

0.000

0.001

0. o00

0. 003

0. 003

0. o38

0. 010

0. 041

o. 003

0. 000

0.000

o -254

0.000

0. 000

0. o12

0. 01s

0.001

0. 000

0.046

0.028

0. o02

0.000

0. 000

o. 306

0. 000

0. oo0

0. o00

0.003

0.002

0.012

0. 063

0. 020

0.073

0.000

0. 002

0. 388

0. 000

o. 006

o.000

0. 004

0. 002

o. 114

0.032

0.009

0.016

0. 000

0.000

o -392

0.000

0. 000

0. o00

0. 000

0.008

0. 046

0. 043

0.007

0. o33

0.000

0. 001

0. 363

0. 000

0. 000

0. 000

0.016

0. 003

0.117

0. 006

0. 003

o. 014

0. 000

0. 004

o -643

0. 000

0. 000

0. 000

0.007

o. 010

0.023

o.026

0. 005

0. 025

0. 000

0.001

o -499

0. 000

0. 008

0.000

0.032

0. 005

0.000

0. 167

0. 121

o. 07r

0. 003

0. 063

0. 000

I

2

J

4

5

6

7

8

9

@(,

10





TABLE VIII-2 DIR.ECT COEFFICTENTS, 11-SECTOR TABLE: FfTZROY REGION

10

11

Househo

0.000

0.079

o. 000

0. 037

0.008

0. 015

0"051

0. 015

0. 000

0. 000

0.002

0. 055

0. 000

0. 093

0"000

o.o22

0. 009

0. 013

0.053

o.o22

0"001

0. 000

0. 000

0. 103

0. 000

0.009

0. 008

0. 034

0. 031

0. 019

0. 05r

o.o27

0.007

0. 000

o. 001

0. 115

0. 108

0. 016

o.o27

o.o42

0. 015

0. 005

0. 031

0.023

0. 005

0. 001

o. 001

o.202

0.000

0.000

0. 091

0. 006

0.009

0. 033

0. 013

0. 035

0"002

0. 000

0.000

o.253

6

0.000

0. 000

0.012

0. 118

0. 003

0.000

o.072

0.a24

o.oo2

0.000

0.000

0. 304

0. 000

0"000

0. 002

0.009

0. 006

0. 013

0. 070

o.o22

0.066

0. 000

0. 002

0. 385

0.000

0. 001

0. 004

0. 084

0.005

0. 118

o.o44

0. 009

0. 005

0. 000

0.001

0.388

0. 000

0.000

0.000

0. 001

0. 025

0. 033

o.o49

0. 007

0.045

0. 000

0.001

0. 385

0. 000

0.000

o. 000

0.026

o.o12

0. 114

0"008

0.006

o. o22

0. 000

0. 0l_3

0.630

0. 000

0.000

0. 002

0. 020

0. 031

0. 028

0. 035

0.005

0. 009

0. 000

0.001

0. 554

House-
holds

0. 002

o.a42

0.000

0.169

o. 013

0.007

0.l_08

0. 015

0. 051

0.003

0. 057

0. 000

1 a aJ 4 5 B o 10 11

I

2

3

4

5

6

l

I

9

ca\]





TABLE VrfI-3 DIRECT COEFFICIENTS, 1I-SECTOR TABLE: QUEENSLAND

1
a

0. 000

0. 082

0. 000

0. 120

0.0I2

0. 015

0.043

0. 021

0.000

0. 000

0. 003

0.057

0. 000

o. 093

0.000

0. 111

o.015

0. 012

0. 045

o.031

0. 001

0.000

o. 000

0.118

0.000

0. o17

0.023

0.131

0. 039

0.011

0.073

0.045

0. 030

0. 000

0. 001

0.130

0.106

0.106

0.023

0.L42

0. 0l_6

0.008

0.046

o.o47

0. 011

0. 000

0. 001

o.ztl-

0. 000

0. 000

0. 046

0. 031

o. o22

0.046

0. 016

o. 046

0. 003

0. 000

o. 000

o.256

0. 000

0.000

0. 011

0. 306

0.004

0.000

0. 091

0. 037

0. 003

0. 000

0. 000

0.000

0. oo0

0. 001

0.033

0. oo9

0. 013

0. 037

0.034

0. 095

0. 000

0. 002

0. 000

0.002

0. 003

0. 105

0. o0B

0.064

0. 048

0. 020

0. 008

0.000

0. 002

0. 000

0.000

0.000

0. 004

0. o38

0.033

o. 051

o. 011

0. 070

0.000

0. 00I

0. 000

0. 000

0. 000

0.102

o. 015

0. 106

o. 009

0. o14

0. 028

0. 000

o. 011

0. 000

0.000

0. 002

0"046

0.049

o.026

o.046

0. 008

0. 015

0.000

o. 001

2 3 5 6 7 B 9 10 11
House-
holds

0. 003

0. 041

0. 000

o.246

0.025

0. 007

O. I8I

0. 052

0.094

0. 002

0.084

I

2

3

4

5

6

7

I

9

oc\c

l_0

11

House-
holds o.298 0.383 0.356 0.379 0.595 0.532 0.000





TABLE VIIT-4 DIRECT COEFFICIENTS II-SECTOR TABLE: AUSTRALIA

1 2 3 4 5 6 7 8 9 10 11
House-
holds

I

2

3

4

5

6

7

8

9

0.000 0.000 0.000 a.o'72 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002

0.103 0"050 0.015 0.035 0.001 0.000 0.000 0.002 0.000 0.000 0.001 0.015

0" 000 0.000 0.018 0.028 0.045 0.011 0.001 0.003 0.000 0.000 0.001 0.000

0.11I 0.15I 0.121 0.215 0.035 0.384 0.073 0.145 0.006 0.130 0.140 0.2L3

0.010 0.013 0. 033 0. 015 0.020 0. 005 0. 004 0. 006 0.038 0.012 0.020 0. 015

0. 013 0. 011 0. 009 0. 005 0 . 034 0. 000 0 " 005 0. 037 0 . 056 0. 084 0. 007 0. 000

0.053 0.050 0.045 0.034 0.011 0.080 0.032 0.048 0.0r0 0.012 0.o27 0.155

0.015 0.021 0.025 0.034 0.o25 0.031 0.015 0.014 0.002 0.019 0.090 0.036

0.000 0.001 0.009 0.010 0.002 0.003 0.039 0.008 0.019 0.o22 0.242 0.111

IO 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.002

11 0.01_6 0"o18 0.028 0.o47 0.061 0.025 0.L27 0.052 0.105 0.021 0.089 0.093

\o

House-
holds 0.086 0.130 0.320 0.243 0.260 0.302 0.376 0.344 0.209 0.536 0.293 0.000
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APPENDIX ]X

MATRICES OF D]RECT COEFFICIENTS FOR

THE DISAGGREGATED TABLES





TABIE !X-1 OJRICT CO-EFFICIH\TS' '19-SECTOR TABLE: GLAISTONE/CALIIOPE SUB-RXGION

1 2a, 28 1L 7B 4A 4B 4C 4D 4E r+F 
'

6 B 97 10 11A 118
House-
holds

l,,

l2A
I

l2B
I

,A.

18

4A

4B

4C

4D

4E

4F

,
6

7

I
9

'10

11A

118

House-
holds

o.ooo

o.or7

o.ooo

0.0o0

o.000

o.010

0.000

0.oo'l

0.000

0.000

o.000

o.002

o.41,

0.040

0.ol 7

o.ooo

C. OOC

0. ocl

0.000

o.ooo

0.042

o.ooo

0.000

o.000

o.000

o.006

o.o01

o.ooo

0.ooo

o.ooo

0.00,

o.o11

o.ola
a.o29

o.oo1

0.000

o.000

0.ooo

o.000

o.o00

o.000

o.o02

o. oo2

0.o05

o.oo7

0.o02

0.o00

o.oco

0.000

o.006

n no4.

o.0'r6

o.o00

0.o00

o.ooo

0.000

o.o00

o.000

o.ooo

o.0c0

o.ooo

0.000

o.o00

o.ooo

0.000

0.oo0

o.ooo

o. oo0

o. oo0

o.000

o. oo0

o. ooo

c.oo0

o.000

0. ooo

o.o00

o.ooo

o.ool

o.oo0

o.oo2

o.000

o.000

o.o20

o. oo4

0.000

o. ooo

0.00,

0.014

o.008

o.a17

o.or1

o.00c

o. oo0

o. ooo

o.262

0.009

0.ooo

o.000

o. ooo

o.o24

0. o01

o.ooo

0.o01

0. o00

o. ooo

0.002

0. oo8

a.o12

a.orl
0. oo8

o. oo0

0.000

0. o00

0.ooo

o.o00

o.065

0.000

o.000

o.o00

4.442

o.001

o.007

0. 001

o.ooo

0.002

o.011

a.a)6

0.Orc

o.0'18

o.000

o.o00

o.000

o.ooo

o.ooo

o.ooo

o.000

o.000

o.ooo

o.oov

o.oo2

o.066

O.OCIO

o.ooo

o.oo7

o.oo,
.\ n2A

o.o27

o.o22

o.000

o.000

o.o00

o.ooo

o.000

o.ooo

0.000

o.oo5

o.oo2

0.o01

o.ool

o.o1)

o.000

o.o00

o.01 B

o.o01

o.006

0. o05

o.oo4

^ oavr

a.oot

o.001

0.ooo

o. o00

o.ooo

0.000

o.o12

o.ooo

o.o2?

o.0o7

0.044

a.o27

o.ooo

0 .001

o.ooo

0. 01+6

0.028

0.o02

0.o00

o.000

o. o00

0.ooo

0.000

o.ooo

0. oo0

o. ooo

o.ooo

0.002

o.oo1

o.00'1

0.000

o.ooo

0.002

o.o12

4.46,

o. 020

o.o7)

o.oo0

O. OCC

n nn,

o.ooo

0.o00

o.006

o.o00

o.ooo

o.ooo

o.00,

o.ool

o.ooo

o.000

o.o00

o. oo2

o.114

a n,A)

o.oo9

o.c16

0.000

o.0c0

o.oco

0.ooo

o.o00

o. oo0

0.ooo

0.ooo

o.ooc

0. oo0

0. o00

0.000

o.o00

o.ooo

O.OOB

o.046

o.o+1

0.007

o.o11

o.000

0.ooo

0. o00

o.oco

0.000

0.000

0.ooo

0.000

o.ooo

0. o09

0.oo2

o. o05

0.o00

o.ooo

0.00,

o.117

0. 006

0.00,

o.014

0. ooc

0. oo4

o. ooo

o.ooo

0.000

o.ooo

0.000

o.000

o.oo2

n nn,

0.000

0.oo1

0.000

o.ooo

0.006

0.046

o.o21

0.005

o.o02

0.000

0.000

o.ooo

o.ooo

0.000

o.ooo

o.000

o.000

o.ooo

o.ooo

0.ool

o.oo1

0. o00

o.ooo

o.o11

0.00,

o. o2B

0.0o5

o. cl+6

0.000

0.00c

o.oo2

o.ooo

0.007

o.001

0.o00

0.o00

o.o21

o.o0B

0.00,

o.o00

o.oo0

o.ooo

o.o0,

0.000

o.167

i 4)4

c.o71

0.0c,

0.007

o.055

o.000

o.o00

0.oo'r

0.oco

o.120

o.ooo

o. o01

o. oo'1

o. o02

0.002

o.ooo

0.002

a.o11

0. or8

o.114

o.011

0. o00

o. o00

o.oco

o.ooo

o.000

o.ooo

o.oo0

o. o00

o.ooo

0.000

0.oo0

0.000

0. ooo

o.ooo

0. oo0

o.o00

o.000

0.oco

o.ooo

0.000

0. o00

0.ooo

o.000

o.000

o.oo1

0.o00

0.000

o.ooo

o.000

o.ooo

0.002

0. ooo

o.000

o. oo,

o.0rB

0.010

0. c/+1

o.oo,

0.000

0.000

0.ooo

\o
L'I

o.o5a a.a9? 0.2,r, o.ooo ata, a.21o a.r19 a.rr9 a.145 o.154 O.O0O 0.2t4 o.106 o.ren a.a92 4.161 A.6jt' O.611 0.r80 O.0O0





1 2A. 29 1A 18 4A 48 +C 4D 4E r+r', 5

TABIE IX-2 DIRECT CO-EI'FICIENIS, 19-SECTOR TABLE : FITZROY REGION

6 7 9 10 11A 118

-

Eouse-
holde

14.

1B

o.ooo

o.o79

0.000

o.ooo

o.ooo

o.o11

o.ooo

o.ool

0.000

0.ooo

o. ool

o.oo8

o.o15

o.o51

o.o'15

o.ooo

o.ooo

0.002

0.000

o.o5,

o.oo0

0.o99

o.ooo

o.ooo

o.ooo

0.oo4

o.o11

o.oo2

o.ooo

o.oo0

o.oo2

o.010

o.o11

o.o49

o.o22

o.ool

o.000

o.oo0

o.ooo

0.094

o.ooo

0.000

o.ooo

0.ooo

o.oo2

0.010

0.005

0.012

o.o01

0.000

o.oo2

o.00,

0.006

o.119

o.014

o.ooo

o.000

o.ooo

o.oo0

o.241

o.ooo

o.ooo

0.011

0.ooo

o.006

o.ooo

o.006

0.010

o.oo4

0.040

o.ooo

o.q,
0.021

o. cl/|2

0.o25

0.o0,

o.ooo

o.o01

0.000

o.106

o.ooo

o.ooo

o.ool

o.ooo

o.01B

o.000

0.o02

o.o21

o.oclr

o.016

o.oo7

o.o22

o.o0B

0.096

o.o11

0.o24

o.000

0.ooo

o.000

o.157

o. r8o

o.or2

o.o00

o.oo2

0.000

0.042

o.001

o.ooo

0.o02

o.ooo

o.ool

0.oo7

o.005

o.o19

o.ofi
o.oo,

o.ooo

o.o00

o.o00

o.1d+

o.ooo

o.ooo

o.ol'l

0.000

o.ooo

o.001

o.o45

o.oo2

o.0o5

o,ooo

o.002

0.oo7

o.01'1

o.016

o.o2,

o.o11

o.ooo

o.ooo

o.000

o.vlo

o.ooo

o.ooo

o.ooo

o.oo1

o.oo1

o.ooo

o.oo9

0.019

a.or5

o.oo0

0.002

o.011

o.oo5

o.orl
o.o21

o.oo7

0.ooo

o. o00

o.oo0

o.271

o.ooo

o.ooo

o.ooo

0.040

o.oo4

o.oo2

o.oo2

o.oo,

o.o17

o.ooo

0.004

0.021

o.oo,

o.o1,

o.o12

o.oo5

o.oo,

o.002

0.000

n 400

o.ooo

0.000

o.ooo

0.024

o.111

o.000

0.005

o.oo,

0.002

o.o51

0.0o2

o.o24

o.019

o.o42

o.09o

o.006

0.ooo

o.oo0

o.oo0

o.159

o.oo9

o.o15

o.000

0.004

0.007

o.o12

0.006

o.oo4

o.o24

o.ooo

0.019

o.o21

0.015

o.o51

0.019

o.o12

0.ooo

o.oo0

0.000

o.182

0.000

o.oo0

o.o00

0.091

0.000

0.000

o.ooo

o.oolr

o.ool

0.000

o.000

0.0o9

o.or5

o.o11

o.o15

o.oo2

0.000

o.000

0.000

o.25'

o.ooo

0.000

0.000

0.001

o.o11

o.oo0

o.o5,

0.008

0.024

0.0r0

o.ooo

o.00,

o.ooo

o.o72

o.o24

0.002

0.000

o.000

o.ooo

o.7o4

o.oo0

o.ooo

o.ooo

0.001

0.000

o.ool

0.006

o.001

0.oo1

o.ooo

o.001

o.006

o.o11

0.o70

o.o22

0.066

o.ooo

o.ooo

0.002

o.1B'

B

0.000

o.ooo

o.oo'1

o.oo4

o.ooo

o.oo0

o.oo4

o.o79

o.ool

o.ooo

o.oo1

o.006

o.118

o.o44

o.oo9

0.0o5

0.000

o.o00

o.ool

O. 

'BB

o.000

0.oo0

0.0o0

0.0o0

o.oo0

0"000

o.ooo

o.ooo

o.o00

0.000

o.oo0

o.o2,

o.o1,

o.049

o.o07

0.045

o.ooo

o"oo1

o.oo0

o.r8,

o.000

o.ooo

o.ooo

o.ooo

0.ooo

0.o01

0.01 5

0.006

0.o0,

0.000

0.002

o.012

o.114

o.oo8

o.006

o.o22

o.ooo

o.o12

o.000

o.670

0.000

o.ooo

o.ooo

o.oo'1

o.ooo

o.oo8

o.oo8

o.ooo

o.001

o.ooo

0.004

o.o24

o.0lB

o"016

o.oo5

0.ool

o.ooo

0.oo0

o.oo0

o.62'

o.ooo

o.oo1

o.ooo

o"oo,

o.oo0

o.o0B

0.001

0.o02

o.001

o.ooo

o"oo,

0.o49

0.00,

o.o17

o.oo5

o.026

o.ooo

o.000

0.o0,

o.177

o.oo2

o.042

0.000

0"o00

o.000

0.1 0B

0.00,

0. cv+4

0.000

o.008

o.0o5

o.o17

0.0o7

o.108

0.015

o.o51

o.ool

o.o15

0.o41

0.o00

\o
-I

e-
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TABLE IX-3 DIRECT COEFFICIENTS , 36-SECTOR TABLE: QUEENSLAND 

1 2A 2B 3A 3B 4Al 4A2 4A3 4A4 4A5 4B1 4B2 4B3 4B4 4Cl 4C2 4D1 4D 2 4D3 4E 4Fl 4F2 4F3 4F4 4F5 5Al 5A2 5A3 6 8A2 9 10 llA 11B 
House 

7 8Al holds 

1 0.000 0.000 0.000 0.000 0.000 0.600 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 0.000 0 .000 0.000 0.045 0.000 o. 012 0.000 0.000 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 

2A 0.082 0.099 o. 000 0.000 0.000 0.036 0.190 0.086 0.625 0.048 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0. 000 0.000 0.000 0.000 0.009 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.040 

2B 0.000 0.000 o. 000 0.039 0.005 0.001 0.001 0.000 0.000 0.000 0.143 0.001 0.012 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 0.000 0.002 0.003 0.000 0.001 0.000 0.000 0 . 000 0 . 000 0.003 0.000 0.000 0.000 0. 000 0.000 0.001 

3A 0.000 0.000 0.000 0.000 0.000 0.003 0.001 0.000 0.000 0.001 0.001 0.000 0.007 0.000 0.000 0.000 0.040 0.006 0.000 0.014 0.012 0.001 0.000 0.000 0.004 0.057 0.084 0.002 0.000 0.001 0.004 0.000 0.000 0.000 0.001 0.002 0.000 

3B 0.000 0.000 0.002 0.032 o. 017 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.010 o. 3 36 0.000 0.065 0.004 0.000 0.000 0.000 0.007 0.000 0. 000 0.000 0.010 0.000 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 

4Al 0.009 0.000 0.004 0.000 0.000 0.000 0.068 0.041 0.001 0.001 0.000 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.)00 0 . 014 0.003 0.001 0.094 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.001 0.008 0.000 0.081 

4A2 0.000 0.000 0.000 0.000 0.000 0.001 0.003 0.020 0.000 0.029 0.000 0.000 0.000 0.000 0.000 0.000 0.009 0. 000 0.000 0.000 0.007 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.00 0 0.000 0.000 0.003 0 . 000 0.013 

4A3 0.011 0.001 0.004 0.000 0.000 0.001 0. 005 0.189 0.001 0.001 0.000 0.000 0.009 0.000 0.000 0.000 0.000 0 .001 0.000 0.)00 0.006 0.002 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0 .016 

4A4 0.032 0.013 0.004 0.000 0.000 0.003 0.057 0.040 0. 002 0.119 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.062 

4A5 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 o . 000 0.000 0.000 0 . 000 0.000 0.000 0.000 0.000 o. 009 0 .009 

4B1 0.000 0.007 0.004 0.007 0.001 0.000 0.000 0.000 0.000 0.004 o. 057 0.218 0.007 0.000 0.002 0.013 0.003 0. 001 0.002 0.001 o. 001 0.000 0.000 o.oos 0.004 0.000 0.000 0.000 0.045 0.001 0.003 0.000 0 . 000 0.000 0.000 0.000 0.003 

4B2 0.000 0.000 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.027 0 . 014 0.000 0.000 0.002 0.005 0.000 0. 000 0.001 0.000 0.002 0.000 0.000 0.002 0.001 0.000 0.000 0.000 0.028 0.003 0.000 0.000 0 . 000 0.007 0.003 0.000 0.004 

4B3 0.000 0.022 0.000 0.000 0.005 o. 001 0.010 0.013 0.000 0.015 0.002 0.005 0.112 0.065 0.004 0.001 0.000 0 .001 0.002 0.013 0.014 0.008 0.013 0.006 0 . 014 0.000 0.000 o. 000 0.000 0.012 0.006 0.001 0.000 0.001 0.001 0.003 0.001 

4B4 0.000 0.001 0.000 0.000 0.000 0.000 0.002 0.001 0.000 0.012 0.000 0.000 0.014 0.020 0.001 0.000 0.000 0 .000 0.001 0.000 0.006 0.003 0.001 0.002 0.000 0.000 0.000 0.000 0.000 0 . 001 0.000 0.000 0.000 0.023 0.010 0.000 0.019 

4Cl 0.008 0.006 0.019 0.014 0.046 0.001 0.002 0.001 0.000 0.001 0.006 0.001 0.005 0.002 0.027 0.038 0.008 0 .004 0.010 0.006 0.009 0.002 0.001 0.003 0 . 006 0.000 0.010 0.003 0 . 028 0.003 0.001 0.037 0.001 0.013 0.002 0.012 0 . 009 

4C2 0.000 0.000 0.019 0.008 0.004 0.001 0.003 0.001 0.000 0.003 0. 012 0.002 0.010 0.003 0.007 0.004 0.004 0. 003 0.004 0.008 0.019 0.003 0.002 0.003 0.003 o. 025 0 . 001 0.001 0.001 0.002 0.076 0 . 000 0.000 0.027 0.000 0.000 0 . 014 

4D1 0.000 0.000 0.000 0.004 0.011 0.000 0 . 001 0.000 0.000 0.000 0.001 0.008 0.000 0.000 0.029 0.033 0.000 0 .005 0.059 O.ClO 0.003 0.000 0.000 0. 001 0.006 0.000 0.000 0.000 0.005 0.000 0.000 0.000 0 .000 0.000 0 .000 0 .000 0.000 

4D2 0.000 0.000 0.000 0.000 0.007 0.000 0.000 0.000 0.000 0.000 0.001 0.017 0.004 0.005 0.092 0.034 0.055 0. 000 0.080 0.002 0.033 0.006 0.001 0.011 0. 090 0.000 0.000 O.OQl 0.014 0.000 0.000 0.000 0 . 000 o. 000 0.000 0.000 0.000 

4D3 0.000 0.001 0.004 0.015 0.004 0.013 0.073 0.003 0.000 0.058 0.008 0.024 0.006 0.002 0.037 0.065 0.013 0 .007 o. 030 o.ro7 0.032 0.003 0.002 0.020 0.026 0.000 0.009 0.028 0.074 0.002 o . 001 0.015 0.000 0.011 0.004 0.003 0.001 

4E 0.000 0.000 0 .000 0.026 0.035 0.001 0.007 0.000 0 .000 0.027 0.001 0.009 0.000 0. 000 0.002 0.002 0.015 0. 009 0.002 0.(80 0.005 0.001 0.001 0.002 0.000 0.000 0.000 o. 000 0 . 093 0.000 0.000 0.006 0 . 000 0.000 0.000 0.001 0.000 

4Fl 0.057 0.056 0.052 0.006 0. 030 0.002 0.005 0.005 0. 000 0.007 0.018 0.013 0.018 0.006 0.010 0.014 0.016 0. 012 0.007 0.013 0.070 0.013 0.003 0.054 0.020 0.003 0.004 0.006 0.017 0.004 0.025 0.001 0.003 0.010 0.007 0.012 0.004 

4F2 0.001 0.001 0.003 0.000 0.000 0.000 0.003 0.001 0.000 0.001 0.001 0.010 0.002 0 . 000 0.001 0.001 0.002 0 .001 0.002 0.0}2 0.000 0.097 0.069 0.012 0.006 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.001 0.002 0.005 0.002 

4F3 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.000 0.000 0.001 0 . 001 0. 000 0.000 0.0)0 0.000 0.001 0.006 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 0.004 0.000 0.000 0.004 

4F4 0.000 0.000 0.008 0 . 000 0.015 0.001 0.011 0.005 0.000 0.006 0.000 0.010 0.003 0.003 0.007 0.010 0.000 0 .000 0.002 0.001 0.014 0.003 0.056 0.006 0.024 0.000 0.001 0.000 0.002 0.002 0.005 0.002 0.000 0.003 0.001 0.003 0.004 

4F5 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.001 0.000 0. 000 0.000 0 .000 0.000 0.000 0.001 0.000 0.001 0.003 0.002 0.000 0.000 0.000 0.000 0 . 001 0.000 0 . 000 0 . 000 0.000 0.001 0 . 000 0.001 

5Al 0.008 0.011 0.004 0.056 0.024 0.008 0.012 0.012 0.001 o. 014 o. 026 0.008 0.019 0.008 0.014 0.013 0.041 0. 035 0.013 0.026 0.024 0.018 0.009 0.019 0.010 0.000 0.067 0 .082 0.003 0.008 0.006 0.009 0.030 0.014 0.025 0 . 055 0.019 

5A2 0.000 0.000 0.000 0.000 0.000 0.000 o. 000 0.003 0.001 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.002 0 .001 0.002 0.002 0.001 0.000 0.000 0.000 0.002 0.001 0.000 0.000 0 . 000 0.001 0 . 000 0.000 0.000 0.001 0 . 002 0 . 001 0 .001 

5A3 0.004 0.005 0.000 0.002 0.005 0.000 0.001 0.001 0.001 0.004 0.000 0.000 0.001 0.000 0.000 0.000 0 . 001 0. 000 0.001 0.002 0.002 0.002 0.001 0.001 0.000 0.000 0.000 0.000 0.001 0.000 0.001 0.000 0 . 009 0.000 0 . 0 1 2 0.013 0.005 

6 0.015 0.013 0.006 0.021 0.006 0.004 0.015 0.008 0.000 0.017 0.022 0.007 0.020 0. 009 0.006 0.004 0.004 0. 005 0.009 0.0:1 0.016 0.013 0.008 0.012 0.010 0.020 0.035 0.138 0.000 0.013 0.083 0.010 0.033 0.106 0.037 0.004 0. 0 07 

7 0.043 0.042 0.094 0.039 0.092 0.039 0.062 0.066 0.010 0.089 0.020 0.054 0.037 0.110 0.062 0.057 0.028 0 .034 0.040 0.0!:() 0.075 0 .023 0.026 0 .075 0 .072 0.011 0.055 0.023 0.091 0.037 0 . 049 0.044 0.051 0.009 0.046 0.045 0.181 

8Al 0.021 0.032 0.023 0 .040 0.047 0.053 0.078 0.054 0.030 0.049 0.062 0.040 0.032 0.018 0.048 0.024 0.113 0. 07 3 0.033 0 .102 0.033 0.023 0.019 0.019 0.024 0.054 0.118 o. 005 0.037 0.034 0.014 0.036 0.006 0 .012 0.009 0.007 0.039 

8A2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.005 0.000 0.000 0.000 0.000 0. 000 0.000 0. 000 0.000 o .ooc 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 . 000 0.005 0.002 0.000 0.000 0.014 

9 0.000 0.001 0.000 0.005 0.045 0.004 0.010 0.009 0.009 0.009 0.027 0.017 0.013 o. 019 0. 016 0.008 0.006 0. 00 4 0.013 0.011 0.013 0.013 04025 0.01 8 0.025 0.003 0.011 0.000 0.003 0 . 095 0.010 0.002 0.070 0 . 028 0.002 0.039 0 .094 

10 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 o. ooc 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 0.000 0.000 0.000 0.000 0 .ooo 0.000 0 .000 0.000 0 .002 

llA 0.003 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 o. ooc 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 o. 000 0.000 0.000 0.001 0.000 0.001 0.010 0.000 o. 000 0 . 035 

11B 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.000 0 . 000 0.000 0.000 0.000 0.000 0.000 0.000 o . oo: 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.002 0.002 0.000 0 . 000 0 . 000 0.000 0.003 0.050 

House-
0.057 0.111 o. 245 

holds 
0.106 0.143 0.138 0.170 0. 242 0.128 0.168 0.264 0.284 0.191 0.376 0. 302 0.283 0.203 0 .1~ o. 268 0. 24; 0.131 0.238 0.352 0 . 243 o. 285 o . 247 0.325 0.270 o. 298 0 . 383 o. 351 o. 369 o. 379 o . 595 0.620 o. 369 0.000 





1 

2A 

2B 

3A 

3B 

4Al 

4A2 

4A3 

4A4 

4A5 

4Bl 

4B2 

4B3 

4B4 

4Cl 

4C2 

4D1 

4D2 

4D3 

4E 

4Fl 

4F2 

4F3 

4F4 

4F5 

5Al 

5A2 

5A3 

6 

7 

8Al 

8A2 

9 

10 

llA 

llB 

House
holds 

1 2A 

0.000 0 . 000 

0.103 0.056 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.006 0.001 

0.000 0.000 

0.007 0.004 

0.014 0.044 

0.000 0.000 

0.000 0.003 

0.000 0.000 

0.001 0.014 

0.000 0.000 

2B 

0.000 

0.000 

0.000 

0.000 

0.002 

0.003 

0.000 

0.004 

0.004 

0.000 

0.003 

0.003 

0.000 

0.000 

3A 

0.000 

0.000 

0.039 

0.000 

0.023 

0.000 

0.000 

0.000 

0.000 

0.000 

0.004 

0.000 

0.000 

0.000 

3B 

0.000 

0.000 

0.006 

0.000 

0.016 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.000 

0.001 

0.000 

4Al 

0.618 

0.030 

0.002 

0.004 

0.000 

0.000 

0.001 

0.001 

0.005 

0.001 

0.000 

0.000 

0.003 

0.001 

4A2 4A3 

0.000 0.000 

0.179 0.187 

0.002 0 . 000 

0.001 0.000 

0.000 0.000 

0.057 0.029 

0.003 0.015 

0.004 0.125 

0.051 0.037 

0.001 0.000 

0.000 0.000 

0.000 0.000 

0.015 0.025 

0.003 0.002 

4A4 

0.000 

0.332 

0.009 

0.001 

0.002 

0.038 

0.005 

0.019 

0.017 

0.001 

0.000 

0.000 

0.010 

0.000 

4A5 

0.000 

0.115 

0.000 

0.001 

0.000 

0.000 

0.011 

0.001 

0.057 

0.001 

0.004 

0.001 

0.015 

0.026 

4Bl 

0.000 

0.000 

0.205 

0.001 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.022 

0.010 

0.001 

0.000 

201 

TABLE IX-4 DIRECT COEFFICIENTS 36-SECTOR TABLE: AUSTRALIA 

4B2 4B3 4B4 4Cl 4C2 4D1 4D2 4D3 4E 4Fl 4F2 4F3 4F4 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.104 0.000 0.003 

0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.031 0.000 0.000 

0.001 0.026 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.002 0.001 

0.000 0.010 0.000 0.000 0.000 0.036 0.006 0.000 0.013 0.027 0.001 0.000 0.000 

0.000 0.001 0.000 0.000 0.000 0.081 0.338 0.000 0.076 0.004 0.000 0.000 0.000 

0.003 0.000 0.000 0.000 0 . 000 0.000 0.000 0.000 0.000 0.004 0.006 0.001 0.020 

0.00 0 0.000 0.000 0.000 0.000 0.005 0.000 0.000 0.000 0.002 0.000 0.000 0.001 

0.000 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.001 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

0.167 0.003 0.000 0.002 0.005 0.002 0.001 0.002 0.001 0.000 0.000 0.000 0.002 

0.014 0.000 0.000 0.004 0.002 0.000 0.000 0.001 0.000 0.001 0.000 0 . 000 0.001 

0.006 0.183 0.120 0.005 0.001 0.000 0.001 0.002 0.014 0.009 0.006 0.012 0.008 

0.000 0.010 0 . 014 0.002 0.000 0.000 0.000 0.001 0.000 0.005 0.001 0.002 0.002 

4F5 

0.000 

0.092 

0.000 

0.003 

0.006 

0.000 

0.000 

0.000 

0.000 

0 .000 

0.004 

0 .001 

:::~: 

5Al 

0.000 

0 . 000 

0.001 

0.057 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

5A2 

0.000 

0.000 

0.000 

0.084 

0.001 

0 . 000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

5A3 

0.000 

0.000 

0.000 

0.002 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

6 7 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.001 

0.011 0.000 

0.000 0.001 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.038 0.001 

0.028 0.003 

0.000 0.013 

0.000 0.002 

8Al 

0.000 

0.000 

0.003 

0.004 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0 . 002 

0.000 

0.005 

0.000 

8A2 

0.000 

0.000 

0.001 

0.000 

0.000 

0.000 

0 . 000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.001 

0.000 

9 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

10 llA 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.001 

0.000 0.000 

0.001 0.006 

0.000 0.002 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.002 0.002 

0.001 0.001 

0.010 0.007 

llB 
House
holds 

0.000 0.003 

0.001 0.019 

0.000 0.002 

0.001 0.000 

0.000 0.000 

0.006 0.072 

0.000 0.013 

0.002 0.023 

0.001 0.014 

0.007 0.028 

0.000 0.001 

0.001 0.011 

0.007 0.002 

0.101 0.007 

0.011 0.009 0.028 0.023 0.034 0.002 0.003 0.003 0 . 004 0.003 0.004 0.003 0.005 0.005 0.054 0.031 0.011 0.008 0.017 0.009 0.004 0.003 0.002 0.005 0.011 0.000 0 . 016 0.005 0.058 0.010 0.002 0.136 0.001 0.028 0.004 0.010 0.016 

0.001 0.003 0.018 0.009 0.007 0.001 0.003 0.001 0.003 0.003 0.004 0.003 0.005 0.002 0.008 0.003 0.003 0.002 0.004 0.006 0.004 0.003 0.001 0.002 0.002 0 . 025 0.001 0.001 0.002 0.022 0.081 0.000 0.000 0 . 045 0.000 0.001 0.019 

0.001 0.001 0.001 0.011 0.014 0.000 0.002 0.000 0.000 0.000 0.001 0.03 0 0.001 0.002 0.086 0.065 0.000 0.016 0.238 0.018 0.004 0.000 0 . 000 0.002 0.027 0.001 0.000 0.000 0.019 0.000 0.000 0 . 000 0 . 000 0.001 0.000 0.000 0.000 

0.000 0.000 0.000 0.000 0.004 0.000 0.000 0.000 0.002 0.000 0.000 0 . 01 3 0.002 0.004 0.080 0 . 021 0.033 0.000 0.071 0.002 0.009 0.002 0.000 0.007 0.057 0.000 0.000 0.001 0.013 0.000 0.000 0 . 000 0.000 0.000 0.000 0.000 0.000 

0.001 0.001 0.004 0.013 0.003 0.017 0 . 098 0.003 0.025 0.057 0.003 0.02 9 0.003 0.002 0 . 040 0.039 0.010 0.007 0.034 0.006 0.010 0.003 0.002 0.011 0.024 0.000 0.008 0.029 0.091 0.003 0.001 0.018 0.001 0.007 0.004 0.004 0.003 

0.000 0.000 0.000 0.018 0.017 0.005 0.014 0.000 0.002 0.046 0.001 0.01 3 0.000 0.000 0.003 0.003 0.013 0.009 0.004 0.067 0.006 0.001 0.001 0.003 0.001 0.000 0.000 0.000 0.105 0.000 0.000 0.004 0.000 0.000 0.001 0.001 0.001 

0.068 0.069 0.057 0.014 0.035 0.003 0.008 0.008 0.008 0.008 0.015 0.020 0.029 0.016 0.020 0.014 0.022 0.022 0.014 0.023 0.056 0.046 0.008 0.140 0.044 0.005 0.006 0.007 0.024 0.009 0.033 0.001 0.004 0.022 0.025 0.011 0.019 

0.001 0.001 0.008 0.000 0.000 0.000 0.007 0.002 0.002 0.002 0.001 0.03 7 0.003 0.000 0.002 0.004 0.002 0.001 0.004 0.004 0.001 0.159 0.215 0.058 0.0] 7 0.000 0.000 0.000 0.000 0.001 0.004 0.000 0.000 0.002 0.004 0.006 0.009 

0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.008 0.071 0 . 001 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.006 0.000 0.009 0.043 

0.000 0.000 0.01 9 0.001 0.016 0.006 0.031 0.012 0.020 0.008 0.000 0.025 0.006 0.007 0.017 0.022 0.000 0.001 0.006 0.002 0 . 017 0.004 0.055 0.006 0.059 0.000 0.003 0.001 0.006 0.006 0.012 0.006 0.000 0.006 0.003 0.007 0 . 009 

0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.002 0.003 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.001 0.008 0.003 

0.005 0.008 0.004 0.040 0.024 0.007 0.008 0.010 0.007 0.008 0.017 0.006 0.019 0.006 0.008 0.010 0.036 0.032 0.009 0.022 0.016 0.012 0.005 0.015 0.007 0.000 0.029 0.067 0.003 0.004 0.005 0.008 0.004 0.011 0.012 0.014 0.017 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.003 0,001 0.002 0.003 0.001 0.000 0.000 0.000 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.000 0.004 

0.004 0.005 0.000 0.002 0.005 0.001 0.001 0.001 0.001 0.004 0.000 0.000 0.002 0.000 0.000 0.000 0.002 0.000 0.001 0.003 0.002 0.002 0.000 0.000 0.000 0 . 000 0.000 0.000 0.001 0.000 0.001 0.001 0.034 0.001 0.010 0.005 0.001 

0.013 0.011 0.005 0 . 014 0.007 0:003 0.009 0.006 0.008 0.008 0.013 0.00 5 0.016 0.006 0.004 0.003 0.003 0.004 0.005 0.016 0.008 0.008 0.005 0.007 0.005 0.012 0.013 0.100 0.000 0.005 0.046 0.008 0.056 0.084 0.020 0.001 0 . 000 

0.053 0.053 0.115 0.033 0.050 0.029 0.039 0.052 0.038 0.039 0.016 0 . 038 0.037 0.065 0.039 0.027 0.023 0.029 0.026 0.044 0.033 0.028 0.015 0.053 0 . 049 0.008 0.023 0 . 017 0.080 0 . 032 0.049 0.043 0.010 0.012 0.021 0.030 0.214 

0.016 0.022 0.019 0.026 0.024 0.042 0.045 0.066 0.044 0.034 0.040 0.027 0.020 0.010 0.022 0.015 0.089 0.060 0.020 0.089 0.026 0.020 0.010 0.012 0.015 0.031 0.045 0.003 0.031 0.015 0.009 0.030 0.001 0.015 0.004 0.037 0.041 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.00 0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.003 0.000 0.096 0.009 

0.000 0.001 0.000 0 . 004 0.011 0.005 0.008 0.007 0.007 0.006 0.020 0.015 0.011 0.016 0.011 0.008 0.006 0.005 0.011 0.010 0.008 0.008 0.016 0.016 0.021 0.002 0.006 0 . 000 0.003 0.039 0.010 0.003 0.019 0.022 0.001 0.361 0.153 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 . 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 . 000 0.000 0.000 0.000 0.000 0.000 0.005 0.002 

0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 . 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 . 000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.006 0.000 0.017 0.052 

0.014 0.016 0.031 0.011 0.034 0.027 0 . 076 0.062 0.046 0.090 0.052 0.043 0.055 0.074 0.065 0.026 0.022 0.030 0.044 0.040 0.063 0.032 0.048 0.052 0.057 0 . 039 0.188 0 . 070 0 . 025 0.127 0.060 0.021 0.105 0.015 0.077 0.078 0.077 

0.086 0.117 0.242 0.369 0.301 0.121 0.178 0.216 0.159 0.158 0.307 0.289 0.224 0.373 0.319 0.318 0 . 286 0.139 0.292 0.263 0.150 0.230 0.311 0.274 0 . 303 0 . 247 0.325 0.270 0. 302 0. 376 0 . 336 0.369 0.209 0 . 536 0.620 0.131 0.000 
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APPENDIX X

]NVERSE MATRICES FOR THE 11-SECTOR

TABLES (OprU UOOEI)





TABLE X-1 TNVERSE },',ATRrX, II-SECTOR OPEN MODEL: GLADSTONE/CALLTOPE SUB-REGTON

2 4 51 3 6 7 o 9 IO 1t

1

z

3

4

5

6

7

8

9

1.000 0.000 0.000 0.007 0.000 0.001 0.000 0.000 0.000 0.000 0.000

0.038 1"028 0.001_ 0.002 0"001 0.000 0.000 0.006 0.000 0.000 0.000

0.000 0.001 t.oo2 0.006 0" 001 0.012 0.000 0.002 0.00I o" 002 0.001

0.014 0.013 0.o27 1.019 0.008 0.108 0.006 0.017 0.006 0.o29 0.010

0. 003 0. 002 0 . 004 0. 018 I . 003 0. 003 0. 002 0. 002 0. 008 0. 004 o . 0Io

0.019 0.015 0.023 0.005 0.o44 1.00s 0.019 0.I17 0.050 0.1I9 0.026

o.o47 0.065 0.100 0.011_ 0.015 0.053 1-073 0.o42 0.050 0.014 0.031

0.020 0.o27 0.041 0.010 0.043 0"031 0.023 1.014 0.011 0.008 0.008

0. 004 0. 006 0. 061 0. 006 o . 005 0. 007 0. o8l 0. 020 1. 039 0 . 016 0. 028

tn 0.000 0.000 0.000 0.004 0"000 0.000 0.000 0.000 0.000 1.000 0.000

11 0.001 0.000 0.001 0.003 0.000 0.001 0.002 0.000 0.001 0.005 1.001

N)
C





TABLE X-2 INVERSE MATRIX II-SECTOR OPEN MODEL: FTTZROY REGION

I 2 3 4 5 6 7 I 9 10 1r

1

2

3

4

5

6

7

I

9

1.005

o. o89

0. 003

o. 046

0. 011

0.021

0. 065

0. 020

0. 005

0.000

0.003

0. 003

1. r04

0. 003

0.032

0. 012

0. 019

o.o57

0. o28

0. 006

0.000

0.000

0. 005

0. 011

1. 013

0. 043

0. 033

o.026

o.062

0. 032

0.012

0.000

0. 001

0. 114

o. o28

0.031

1.055

0. o19

0. 014

0. 048

o. o30

0. 009

0. 001

0. 002

0. 002

0. 002

0.094

0.018

1.013

0. 041

0.026

0. o40

0.005

0.000

0.001

0.014

0. o04

0. 016

o.L29

0.007

1. 007

0. 086

0.031

0. 009

0. 000

0. 001

0. 002

0. 000

0.003

0.0r5

0.009

0. 020

1. 083

o.026

0.075

0. 000

0. o03

0. 011

o. o04

0. 0I0

0.106

o. 009

0. 123

0. 053

I. 017

0.0I0

0.000

0.001

o. 001

0. o00

0. 003

0. 007

o. o27

0.038

0, 060

0.011

1. 05r

0. 000

o. 002

0. 005

0. 001

0. 004

o.o44

0. 014

0.117

o. o22

0. o11

0.025

1. 000

0. 013

0. 003

0. 001

o. 006

o.o27

o.033

0. 032

o.o44

o.009

0. 012

0. 000

1. 001

N)

-J

10

11





TABLE X-3 TNVERSE MATRIX, II-SECTOR OPEN MODEL: QUEENSLAND

1. 018

0. 113

0.005

o.Lt4

0.019

o.o22

0. 064

0.038

0.010

0. 000

0. 003

0.018

7.724

0. 006

0. 165

o. o22

0.021

o.067

0.049

0.011

0.000

0.000

3

0. 020

0. 043

1. 030

0. 188

o. o49

0.023

0.099

0. 065

o. o47

0. 000

o. 00I

0.130

0.156

0. 031

T.23I

o.o27

o.o22

0. 082

0.073

0.025

0. 000

o. 00I

0. 008

0.011

0. 051

0. 075

L.O27

0. 053

0. 034

0. 058

0. 010

0. 000

0. 001

o. 041

0. 050

o.o22

0. 391

0. 015

l. 012

0.125

0. 066

o.a22

0. 000

0.001

0. 006

0. 007

0. 004

0. 057

0. 0r5

4.o22

I.053

0.043

0.108

0. 000

0. 003

0.003

0. 004

0. 003

o.o27

o.o44

0. 040

0. 064

0. 020

1. 083

0. 000

0. 002

0.018

o.o22

0. 007

0.173

o.o22

0. 113

0.035

0.031

0.037

1. 000

o. 011

I 2 4 5 6 7 I

0. 017

0.023

0. 009

o.L62

0. 014

0. 071

0. 070

1.035

0. 0r8

0. 000

0.003

910 11

0. 008

0.010

0. 007

0. 075

0. 054

0. 032

0.059

0. 019

o.o24

0.000

1. 002

I

2

3

4

5

6

7

I

9

tJ
O\o

10

11





TABLE X-4 INVERSE MATRIX II-SECTOR OPEN MODEL: AUSTRALIA

I 2 3 4 5 6 7 9 10 I1

1

2

3

4

5

6

7

I

9

1. 014

0. 118

0. 007

0. 199

0. 0I7

o. 019

o. 075

0. 033

0.018

0. 000

o.o47

0. 017

1. 064

0.009

o.24L

0.021

0.017

0.080

0. 039

0.019

0. 000

0. 05t

0.014

o. 026

7.O27

0. 200

0.041

0.016

0.063

o.o42

0. 030

0.000

0.061

o.o97

0.051

0. 041

1.349

o. 028

0. 017

0.066

0. 061

0. 040

0. 000

0.094

0. 007

0. 006

0.051

0.101

1. 028

0.040

o.o27

0. 041

o. 026

0.000

0. 086

0. 039

0.025

0. 029

o.547

0.018

1.010

0. 113

o.062

0.034

0.000

0. 082

0. 011

0. 007

0. 007

0. 146

0. 014

0.014

1.048

o. 037

0. 086

0. 001

0. 168

0.018

0.014

0.012

o.244

0. 015

o.o44

o.069

1. 035

0.036

0. 000

0. 089

0. 005

0.004

0. 005

0.073

0.046

0.063

o. o24

o.o2L

I. O55

0.000

0.136

o.0I7

0.011

0.009

o.236

0.020

0.091

0.034

0.036

0.040

t. 000

0"052

0. 019

0.013

0. 012

o.264

o.o42

0. 034

0. 056

0. 120

o.294

o. 004

1. 165

l.J

10

11
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APPENDIX X]

INVERSE MATRICES FOR THE 11-SECTOR

TABLES (cl,osro Molsl)

I

i





TABLE XI-1 TNVERSE MATRfX, II-SECTOR CLOSED MODEL: GLADSTONE/CALLTOPE SUB-REGTON

I 2 3 4 5 6 7 8 9 10 11
House-
holds

1

2

3

4

5

6

7

8

9

1. 000 0. 000 o. 000 0 . 007 0 " 000 0. 001 0 . 000 0. 000 0. 000 0. 001 0. 000 0. 001

0.039 1"030 0.003 0.004 0-004 0.005 0.005 0.011 0.005 0.008 0.006 0.011

0. 000 0. 001 f. 002 0. 006 0 " 001 0 . 0I3 0. 001 0. 002 0. 001 0. 002 0. 001 0. 001

0.019 0.o22 0.037 1.028 O.O22 0.125 0.028 0.039 0.O25 0.062 0.035 0.O47
N)
(,rt0.004 0.o04 0-006 0.019 1.006 0.006 0.007 0.007 0.012 0.0I1 0.015 0.0o9

o.o22 0.021 0.o29 0.010 0.052 1.016 0.033 0.r30 0.062 0.139 0.o42 0.O29

0. 070 0. 113 0. 153 0. 053 0 " 085 0 .14I 1. 184 0. 153 0. 151 0. 182 0. 160 0.240

0.036 0.060 0.o77 0.039 0.091 0.090 0.098 1.089 0.079 0.L22 0.095 0.L62

0.015 0.o29 0.087 0.026 0.040 0.050 0.135 0.074 1.088 0.098 0.091 0.116

IO 0. 000 0. 001 0. 001 0. 004 0. 001 0. 002 0 . 002 0. 002 0. 002 r. 003 0. 002 0. 004

11 0.009 0.016 0.019 0.018 0.o24 0.030 0.040 0.037 0.034 0.061 I.045 0.OBO

House-
holds o.L20 0.252 0.282 0.22L 0.371 0.458 0.585 0.582 0.529 0.885 0.678 L.262





TABLE XI-z INVERSE MATRIX, 11-SECTOR CLO.SED I{ODEL: FITZROY REGION

I 2 3 4 5 6 7 I 9

House-
holds

1. OO8

o.o97

0. 004

0.073

0. 014

0. 023

0. o84

o.o24

0. 015

0.000

0. 011

0. 146

0. 008

1.115

0. 004

0.070

0. 016

0.023

o. o95

0. 033

0. 019

0. oo1

0. 012

o.204

0.01o

0. 023

1. 015

o. 084

0. 038

0.030

o. 093

0.038

o.026

0. oo1

0. 014

o.224

0.l_21

0.046

0.034

1.116

o.026

0. 020

o.o92

0. 039

0. 031

0. 002

0.021

0.329

o. 0Io

0. 021

0. 097

0. o88

1.021

0. 048

o.o77

0. 050

o.o29

0. 001

o.o22

o.378

o.o24

0.028

0.020

o.216

0.017

r_. 015

0.150

0.043

0.039

0. 001

o.o27

o.469

0. ot4

0. 030

0.008

o.L22

o.o22

0.031

1.161

0.041

0. 113

0.002

0. 036

0.571

o.o25

0.035

0. 015

o.2L7

0.o22

0. 134

o.t44

1.033

o.o49

0.002

0. 035

0. 593

o. 013

o.o29

0. 008

0.110

0. 039

0. 048

0.134

o.026

1. 087

0. oo2

0. 033

0. 551

o.o24

0. 046

0. 011

o.204

0. 033

0.134

0.139

0.034

0. 081

1.003

o.062

0. 861

o.019

0. 039

o.ol2

o.163

0.049

0.046

o.L44

0.028

0.060

0. 002

1. O43

0. 735

1

2

3

4

5

6

7

I

9

10 11
House-
holds

o.o27

0. 063

0. 009

o.226

o.o27

0.023

0.165

0. o32

0.079

o.003

0.070

t.216

l'.J

{

10

I1





TABLE XI-3 ]NVERSE I'IATRIX, ll-SECTOR CLOSED MODEL: QUEENSLAND

I 2 3 4 5 6 7 9 10 11
House-
hofds

10

1I

House-
holds

1.028

0.134

0.008

o.257

0.030

0.030

0.120

0. 059

o. o42

0.001

o. o24

o.242

0. 031

t. 154

0.009

0.28r

o. 037

0.031

0. r45

0.078

0.055

0.001

o.o29

0. 337

0. 036

0. 080

1. 035

0.329

0. 068

0.036

o.194

0. 101

0. 101

0.001

0. 037

o.4t2

0. 152

0.205

0. 037

1. 418

0. 053

0. 038

0.208

o. L2l

o.o97

0. 001

0. 048

0. 548

0.028

0. 056

0. 057

o.248

1. 050

o. 068

0. 150

0. 102

o.076

0. 001

o. o44

0. 503

0. 069

0.113

0. 030

0.533

0. 048

1.033

0.288

0. 128

0.115

0. 002

0.061

0.708

0. 034

0. 071

0. 012

0. 303

0. 048

0. 043

T.2L8

0. 106

0. 203

o.oo2

0. 064

o.7L7

o.o44

0. 084

0. 016

0. 398

o.046

0. 091

a.229

1. 096

0.109

0. 002

0.061

0. 690

0. 030

0. 066

0. 011

o.266

o.076

0. 060

o.225

0. 081

1. 175

0. 002

o.062

0. 699

t

2

J

4

5

6

1

B

9

0. 060

0. 117

0. 019

0. s37

0. 071

o.r44

0.279

o.l-24

0.L77

1-003

0. 102

L.062

0. 058

0.132

0. 017

0. 507

0. 068

0.043

0. 341

0. 129

0. 195

0. 004

o.126

L.478

0.043

0. 090

0. 0I7

0. 385

0.095

0. 058

o.267

0. 098

0. 143

0. 002

1.079

o. 904

l.J

\o





TABI,E XI-4 INVERSE MATRIX II-SECTOR CLOSED lvlODEL: AUSTRALIA

House-
holds

1.023

0. I28

0.011

0. 311

0.028

0. 025

0. 135

0. 055

0.070

0. 001

0. 102

0. 313

0.028

1.076

0. 014

0. 381

0.034

o. o24

0.154

0. 056

0. 085

0. 001

0. 119

0. 390

0. o32

o. o47

1. 035

0.433

0. 063

o.o29

0.187

0. 088

0.139

0.002

0. 175

o.652

o. 115

0. 082

o.o49

L.579

0.050

o.029

o.188

0.106

0. 148

0.002

o.2c6

o.642

o. o22

0.023

0. 058

o.293

t.046

0.050

0. 128

0.079

0.117

0. 002

0.179

0.535

0.061

0.050

0. 039

0.828

o.046

\.o25

0.262

0.118

0. 166

0. 002

0.220

o.787

0.031

0.031

0. 016

o.4L2

0.040

0. 028

1.188

0. 090

0.210

0. 002

o.297

o.74t

0.037

0. 037

0.021

0. 498

0.039

0.057

0. 203

1. 085

0. 155

0.002

0. 213

0.708

0. 018

0.019

0. 011

o.240

o.062

o.o72

o.112

0. 054

1. 134

o.002

o.217

o.466

o-o44

o. o42

o.o22

0. 583

0.054

0.109

o.2L7

0. 105

0. 203

7.OO2

o.22t

o-967

0. 041

0.039

0.422

0. 548

0. 069

0. 048

o.207

0. 176

o.428

0. 006

1. 304

o.794

House-
holds

0.039

0" 046

0.019

o.509

0. 049

0. 026

o.269

o.10r

o.239

0. 003

o.248

1.420

1 2 3 4 5 6 7 I 9 10 11

1

2

3

4

5

6

7

o

9

f.)
NJ

10

1l
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APPENDTX XII

INVERSE MATRICES FOR THE DISAGGREGATED

TABLES (oPrN MoOsr)





TASLE XII-1 IN\rERSE MATRTX, 19-SECTOR OPH{ }lODE],: GIADSTOITEICAI&IE?E EiNtsREGIqN

1 2A. 28 
'A. 

7B 4A 48 4C 4D 4E 4F 
'

6

o.oo0

o.000

0.oo2

o.o00

o.015

0.000

o.o29

o.0o7

0.046

o.o27

0.o00

o.oo2

1.OO5

o.056

o.016

o.oo9

o.o00

o.ooo

0.ooo

89 10 11A 118

11

I

12A

I

l2B
I

,A

,B

4A

4B

4C

4D

4E

4F

,
6

7

8

o

10

11A

118

1.OO'

o.o19

o.oo0

o.000

o.ooo

o.010

o.o0'1

o.oo2

0.o01

o.oo1

o.000

0.oo2

o.019

o.o47

o.o21

o"004

o.000

o.001

o.ooo

o.ooo

1.OM

o.ool

0.000

o.ooo

o"ooo

0"oo8

o"oo1

o.001

o.ool

0.ooo

o.oo,

0.018

o"o41

o.or2

o.oo5

0.ooo

0.ooo

o.ooo

o.ool

o.ooo

1.OO1

o.ooo

0.002

0,002

o.006

o.oo7

o.ool

o.ooo

0"o00

OI'OOO

o.010

o"1o5

0"019

0.0o9

0.000

0.o00

o.ooo

o.000

0.000

o.000

'1 .O00

o.ooo

o.000

o.ooo

o.ooo

0"ooo

o.ooo

o"000

o.ooo

o.ooo

0.000

o.000

o.ooo

o.ooo

o.ooo

o.ooo

0.000

0.000

o.oo1

o.ooo

1.OO2

o.ooo

o"001

o.o20

o.006

o.ool

o"ooo

o.oo4

o.o21

0.'100

o.o+2

o.061

0.ooo

o.ooo

o.ooo

o.269

o.o20

o.o01

0.ooo

0.ooo

1.O28

o"oo2

o.ool

o.002

o.ool

0"000

o.oo7

0.0'18

o"o11

o"o42

o.o11

0"ooo

0.o00

o.ooo

0.000

0.000

o.058

o.ooo

o.o01

o.000

1.O45

o.oo2

0.009

o.oo'l

0.000

o.oo,

o.o17

o.or1

o.ob
o.o24

o.o00

o.000

o.ooo

0.000

o.ooo

o.ooo

o.ooo

o.o01

o.ooo

o.00,

't.oo2

o.068

o.ooo

o.oo0

o.oo5

o.o'tl

o.or4

o.o29

o.026

o.ooo

o.ooo

o.ooo

o.ool

o.ooo

o.oo0

o.o00

0.o05

0.002

0.ool

o.oo'1

1.O11

o.ooo

0.000

o.o'18

0.o04

0.o08

o.oo8

o.oo,

o"ocll}

o.oo,

0.ool

0.ooo

o.ooo

0.0o2

o.000

o.121

o.000

o.oo,

o.oo4

0.oo4

1.OO2

o.ooo

o.oo,

o.or4

o.060

o.14?

o.o25

o.ooo

0.000

o.oo1

0.ooo

0"000

o.ooo

0.ooo

o.000

o.ooo

0"000

o.ooo

o.ooo

o.ooo

1.OOO

o.ooo

o.ooo

o.ooo

o.ooo

o.000

o.o00

o.ooo

o.o00

0.000

0.000

0.oo1

o.000

o.o01

0.oo0

o.o01

o.ool

o.00,

o.ool

0.000

't.oo1

0.o44

o.o15

o.o4,

o.oo,

0.ooo

o.000

0.ooo

o.ooo

0.o00

o.ooo

0.000

o.o00

o.000

0.002

o.ool

0.002

o.ool

o.ooo

o.oo2

o.o'19

1.O7'

o.o2,

o.o81

o.ooo

o.ooo

o.oo2

o.oo0

0.oo0

o.006

o.o00

o.oo2

o.000

o.006

o.oo2

0.006

o.ool

0.ooo

o.oo2

o.11?

o.o4)

1.O1'

0.020

o.ooo

o.ooo

o.oo0

0.o00

o.o00

o.000

o"o00

o.001

0.000

o.002

o.001

o.oo2

o.oo1

o.ooo

o.oo8

o.oro

o.or1

o.011

1.o)9

o.ooo

o.ooo

o.ooo

o.ooo

o.oo0

0.001

o.ooo

0.oo2

o.000

o.o12

o.oo,

o.011

o.oo,

0.000

o.oo4

o.119

o.014

0.009

o.o1?

1.O00

o.oo4

o.o00

o.oo'1

0.ooo

o.oo'1

o.ooo

o"001

o.oo2

o.oo9

o.oo,1

0.o04

o.ool

o.000

o.006

o.048

o"028

o.oo8

o.oo4

o.ooo

1.OOO

o.ooo

0.ooo

o.000

o.ooo

0.ooo

o.000

0.000

0.000

o.oo2

o.oo2

o.ooo

0.000

o.o1,

o.oo7

o"or4

0.o07

o.o5o

o"ooo

o.ooo

1.OO2

N)
NJ
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TABLE XII-2 INVERSE l'lAtRfxt 19-SECTOR OPEN MoDElr FITZROY RXqIoN

a

o.o2,

o.421

o.000

o.008

o.oo8

o.ofi
0.009

o.oo7

o.026

o.oo1

1.O20

o.o2,

o"o2,

o.059

o.026

0.018

o.ooo

o.ooo

0.000

9

o.ooo

o.ooo

o.ooo

0.0o,

o.ool

o.ooo

o.oo,

o.oo2

o.ool

o.ool

o.ool

o.o27

o.or8

o.o50

0.011

1.Or1

o.ooo

o.oo1

o.oo'1

10 11A 118

o.oo,

o.oo2

o.ooo

o.oo8

o.oo'1

o.oo9

o.002

o.oo,

o.oo1

o.000

o.oo,

o.o51

o.008

0.045

o.0o9

o.or1

o.ooo

o.ooo

1.oo,

L

1.O1'

o.o91

0.ooo

o.ool

0.ooo

O.Ob

o.oo,

o.oo5

o.ool

o.ool

o.oo2

o.ol'1

o.o21

o.065

o.o21

o"oo5

o.ooo

o.oo2

o.ooo

o.oo2

1.111

o.oo0

o.ool

o.ooo

o.oo,

o.o17

o.oo5

o.ool

o.oo'1

o.oo2

o.o12

0.o20

o.06)

0.o28

o.006

o.ooo

o.ooo

o.ooo

o.oo4

o.oo1

1.OOO

o.ool

o.oo2

o.o11

o.oo8

o.o'14

o.oo2

0.000

o.oo2

0.005

0.011

o.112

o.019

o.olo

o.ooo

o.ooo

0.000

o.ooo

o.o00

o.o11

1.0O4

o.oo8

o.o00

o.oo9

o.o1,

o.006

o.o12

o.ooo

o.ofi
o.o28

o.054

o.or2

o"oo8

o.ooo

o.ool

0.oo0

o.ooo

o.ooo

o.ool

o.oo4

1.O20

o.ooo

o.oo,

o.o25

o.006

o.o17

o.oo7

o.o2,

o.o1?

o.114

o.or8

o.or5

o.000

o.ooo

o.oo1

o.402

o.o97

o.oo'1

o.oo4

o.ooo

1.Or9

o.oo5

o.006

o.oo,

0.ool

o.oo2

o.o1,

0.o20

o.078

o.o47

o.010

o.ooo

o.oo1

o.ooo

o.ooo

o.ooo

o.011

o.ool

o.ooo

o.ool

1.O48

o.oo5

o.006

o.oo1

o.oo2

o.oo9

o.o17

o.069

o.o29

o.o1?

o.000

o.ooo

o.ooo

o.ooo

0.000

o.ooo

o.oo,

o.oo'l

0.ooo

o.ol'1

1.O21

o.o77

o.ool

o.oo2

o.o11

0.010

o.060

0.024

o.o1,

0"o00

o.ooo

o.ooo

o.001

0.000

o.001

o.o4,

o.004

0.002

o.oo,

o.oo5

'1.018

o.oo1

o.oo4

o.o24

o"oo8

o.o22

0.016

o.007

o.0o]

o.oo2

o.ooo

o.ooo

0.ooo

0.ool

o.029

o.120

0.ool

o.olo

o.o'1,

o.oo,

1.050

o.oo,

o.or1

o.or?

o.o7,

o.10,

o.o15

o"ooo

o.ooo

o.ool

o.ooo

0.ooo

0.ool

o.o92

o.ool

o.oo0

o.oo,

o.oo9

o.oo,

o.oo2

o.ooo

1.O1'

o.o41

o.o2'
o.040

o.oo5

o.ooo

o"ooo

o.oo1

o.ooo

0.000

o.ool

o.oo,

o.o1,

o.ooo

o.o5g

o.011

0.026

o.or2

o.ool

o.oo7

1.OO?

o.o88

o.ofi
o.oo9

o.ooo

o.ooo

o.ooo

o.ool

o.ooo

o.oo0

0.o0,

o.ooo

o.ool

o.oo8

o.oo,

0.oo1

o.ool

o.oo1

o.oo9

0.020

1.O47

o.026

o.0?6

o,ooo

o.ooo

o.oo,

o.ooo

o.ooo

o.ool

0.006

o.oo2

o.ooo

o.o1,

o.08,

o.o07

o.oo4

o.ool

o.oo9

o.122

o.o@+

1.O1?

o.011

o.ooo

o.ooo

o.001

o.ooo

o.000

o.ooo

o.oo2

o.oo2

o.ool

o.o2,

o.oo9

o.006

o.oo4

o.oo2

o.014

o.118

o.o2,

o.01 1

o.026

1.OOO

o.o'1,

o.ooo

o.oo4

0.001

o.ooo

o.oo4

o.oo1

o.oo9

o.o12

o.oo2

o.oo2

o.oo1

o.oo4

o.o25

0.041

o.04,

o.oo9

0.005

o.ooo

1.OOO

o.ooo

N)
tJ*J

o

1A

1B

-
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TABLE XII-3 INVERSE MATRIX, 36-SECTOR OPEN MODEL: QUEENSLAND 

1 2A 2B 3A 3B 4Al 4A2 4A3 4A4 4A5 4Bl 4B2 4B3 4B4 4Cl 4C2 4Dl 4D2 4D3 4E 4Fl 4F2 4F3 4F4 4F5 5Al 5A2 5A3 8Al 8A2 9 10 llA llB 

1.007 0.001 0.004 0.000 0.002 0.604 0.043 0.033 0.001 0.003 0.001 0.004 0.001 0.001 0.001 0 . 001 0.001 0.001 0.001 0.001 0.011 0.053 0.008 0.071 0.003 0.000 0.000 0.000 0.001 0.001 0.001 0.000 0.000 0.001 0.006 0.001 

2
A 0.118 1.120 0.005 0.000 0.001 0.113 0.263 0.166 0 . 702 0.146 0.001 0.002 0.002 0 . 000 0.001 0.001 0.00 3 0.00l 0.000 0.000 0 . 007 0.018 0.002 0 . 013 0.003 0.000 0.000 0.000 0.001 0.000 0.001 0.000 0.000 0.001 0.002 0.002 

2B 0.001 0.002 1.001 0.041 0.006 0.003 0.003 0.001 0.002 0.002 0.154 0.036 0.016 0.001 0.002 0.003 0.004 0.003 0.001 0.003 0.002 0.001 0.003 0.004 0.002 0.003 0.005 0.002 0.009 0.001 0.005 0.001 0.001 0.002 0.001 0.001 

3
A 0.002 0.003 0.002 1.005 0.004 0.006 0.004 0.003 0.002 0.004 0.004 0.003 O.OllO 0.002 0.004 0.004 0.045 0 . 011 0.005 0.020 0.017 0.004 0 . 002 0.004 0.007 0.058 0.090 0.007 0 . 004 0.003 0.006 0.001 0.002 0.002 0.003 0.007 

3
B 0.003 0.003 0.005 0.038 1.026 0.003 0.005 0.002 0.002 0.006 0.004 0.010 0.005 0.003 0.037 0.018 0.034 0.347 0.032 0.077 0.021 0.004 0.002 0.007 0.041 0.004 0.006 0.006 0.027 0.001 0.005 0.003 0.001 0.005 0.002 0.002 

4
Al O.Oll 0.002 0.006 0.001 0.002 1.007 0.071 0.054 0.002 0.004 0.002 0.005 0.002 0.001 0.001 0.002 0.001 0.001 0.001 0.001 0.018 0.005 0.007 0.097 0.003 0.000 0.001 0 . 000 0.001 0.002 0.001 0.000 0.000 0.002 0.009 0.001 

1
A

2 
O.OOl O.OOl 0.001 0.000 0.000 0.001 1.004 0.025 0.001 0.029 0.001 0.000 0.001 0.000 0.001 0 . 001 0.009 0.000 0.001 0.000 0.007 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.003 0.000 

4
A

3 
0.015 0.003 0.006 0.000 0.001 0.010 0.008 1.234 0.002 0.002 0.001 0.001 0.012 0.001 0.000 0.000 0.001 0.001 0.000 0.001 0.009 0.003 0.001 0.002 0.001 0.000 0.000 0 . 000 0 . 000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 

4
M o.o

35 
0.015 0.005 0.000 0.000 0.024 0.063 0.054 1.012 0.124 0.001 0.001 0.001 0.000 0.001 0.000 0.001 0.000 0.000 0.000 0.004 0.002 0.000 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001 

4
A

5 
O.OOl 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 1.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.009 

4
Bl 0.00

3 
0.011 0.006 0.010 0.003 0.003 0.005 0.004 0.007 0.009 1.071 0.238 0.011 0.002 0.005 0.017 0.006 0.004 0.004 0.005 0.005 0.002 0.002 0.008 0.007 0.003 0.005 0.008 0.057 0.004 0.010 0.001 0.002 0.009 0.004 0.001 

4
B

2 
0.001 0.002 0.004 0.002 0.001 0.002 0.002 0.001 0.001 0.003 0.031 1.021 0.002 0.001 0.004 0.007 0.002 0.001 0.003 0.002 0.003 0.001 0.001 0.004 0.003 0.001 0.002 0.005 0.031 0 . 004 0.004 0.001 0.001 0.011 0.005 0.001 

4B3 0.006 0.031 0.003 0.002 0.010 0.007 0.022 0.025 0.020 0.026 0.004 0.009 1.130 0.077 0.008 0.004 0.003 0.006 0.005 0.019 0.021 0.012 0.005 0.015 0.009 0 . 003 0.001 0.005 0.003 0.005 0.017 0.011 0.019 0.001 0.003 9 .002 

4
B

4 
O.OOl 0.00

2 
0.001 0.000 0.001 0.001 0.003 0.002 0.001 0.013 0.000 0.001 0.016 1.022 0.002 0.000 0.000 0.001 0.001 0.001 0.008 0.004 0.001 0.003 0.001 0.000 0.000 0.000 0.001 0.001 0.001 0.000 0.000 0.024 0.011 0.000 

4
Cl O.Ol

2 
O.OlO 0.0

2
2 0.020 0.052 0.009 0.008 0.005 0.007 0.006 0.013 0.007 0.009 0.005 1.032 0.043 0.014 0.024 0.014 0.014 0.014 0.004 0.003 0.007 0.011 0.004 0.014 0.009 0.034 0.004 0.008 0.040 0.003 0.019 0.004 0.013 

4
C

2 
0.00

5 
0.00

7 
0.024 0.016 0.013 0.010 0.014 0.010 0.007 0.011 0.024 0.013 0.017 0.007 0.015 1.010 0.017 0.015 0.010 0.021 0.027 0.008 0.005 0.010 0.009 0.031 0.015 0.006 0.010 0.006 0.080 0.005 0.002 0.031 0.003 0.004 

4
Dl O.OOl 0.00

2 
0.003 0.007 0.014 0.002 0.007 0.002 0.001 0.005 0.004 0.011 0.002 0.001 0.034 0.040 1.003 0.011 0.063 0.014 0.008 0.001 0.001 0.003 0 . 010 0.002 0.003 0.004 0.013 0.001 0.005 0.003 0.001 0.004 0.001 0.001 

4
D

2 
0.00

5 
0.00

5 
0.006 0.006 0.016 0 . 005 0.011 0.003 0.003 0.008 0.007 0.024 0.008 0.007 0.102 0.047 0.061 1.008 0.090 0.009 0.043 0.010 0.003 0.018 0.096 0.003 0.005 0.008 0.027 0.002 0.008 0.006 0.002 0.008 0.003 0.003 

4
D

3 
0.00

6 
0.00

7 
0.010 0.022 0.012 0.019 0.083 0.011 0.005 0.068 0.017 0.032 0.012 0.006 0.045 0.073 0 . 020 0.014 1.036 0.015 0.042 0.008 0 . 006 0.028 0.033 0.006 0.017 0.042 0.084 0.006 0.015 0.020 0.004 0.024 0.009 0.007 

4
E 0.003 0.003 0.002 0.034 0.042 0.005 0.012 0.003 0.003 0.034 0.006 0.014 0.004 0.002 0.008 0.006 0.022 0 . 026 0.008 1.095 0.011 0.004 0.003 0.006 0.006 0.005 0.008 0.016 0.105 0.003 0.010 0.008 0.004 0.012 0.005 0.003 

4
Fl O.o

72 
0.071 0.061 0.015 0.040 0.050 0.032 0.024 0.046 0.023 0.035 0.027 0.026 0 . 010 0.019 0.022 0.026 0.030 0.015 0.025 1.083 0.023 0.011 0.069 0.030 0.007 0.012 0.012 0.027 0.008 0.033 0 . 004 0.005 0.017 0.011 0.015 

4
F

2 
O.OOl 0.00

2 
0.00

4 
O.OOl 0.001 0.001 0.004 0.002 0.001 0.002 0.003 0.012 0.004 0.001 0.001 0.002 0.002 0.001 0.003 0.003 0.001 1.108 0.078 0.014 0.007 0.000 0.001 0.000 0.001 0.001 0.003 0.000 0.000 0.002 0.003 0.005 

4
F

3 
O.OOO O.OOO O.OOl 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.002 0.000 0.000 0.001 0.001 0.000 0.000 0.000 0.000 0 . 001 1.006 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.000 0.000 

4
F

4 
0.00

2 
0.00

2 
O.OlO 0.00

2 
0.018 0.003 0.013 0.008 0.002 0.008 0.004 0.012 0.005 0.004 0.009 0.012 0.003 0.007 0.004 0.004 0.017 0.004 0.057 1.008 0.026 0.001 0.003 0.001 0.004 0.003 0.007 0.003 0.000 0.004 0.002 0.003 

4F5 0.000 0 . 000 0.001 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.001 0.002 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.001 0.003 1.002 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.001 0.000 

5Al 0.014 0.017 0.010 0.062 0.034 0.019 0.023 0.023 0.014 0.024 0.034 0.021 0.027 0.013 0.025 0.022 0.051 0.050 0.023 0.037 0.034 0.024 0.014 0.027 0.021 1.006 0.077 0.086 0.015 0.014 0.012 0.012 0.034 0.020 0.029 0.060 

5
A

2 
O.OOO O.OOO O.OOO 0.000 0.000 0.000 0.001 0.004 0.002 0.001 0.000 0.000 0.000 0.000 0.002 0.001 0.003 0.001 0.002 0.003 0.002 0.001 0.000 0.001 0.002 0.001 1.000 0.000 0.001 0.001 0.001 0.000 0.000 0.001 0.002 0.001 

5
A

3 
o.oo

5 
0.00

6 
O.OOO 0.002 0.006 0.004 0.003 0.003 0.005 0.006 0.001 0.001 0.002 0.001 0.001 0.001 0.002 0.002 0.001 0.003 0.003 0.003 0.001 0.002 0.001 0.000 0.001 1.000 0.002 0.001 0.001 0.001 0.010 0.001 0.012 0.014 

6 0
-
024 0

-
023 0

-
013 

0.0
32 

0.020 0.026 0.035 0.025 0.019 0.032 0.036 0.023 0.031 0.018 0 . 018 0.014 0.021 0.021 0.018 0.039 0.028 0.021 0.016 0.023 0.020 0.028 0.053 0 . 144 1.015 0.023 0.090 0.016 0.040 0.113 0.043 0 . 012 

0
-

065 0
-
065 0

-
113 

0.063 0.122 0.090 0.106 0.113 0.056 0.125 0.057 0.083 0.062 0.129 0.090 0.080 0.055 0.089 0.063 0.085 0.108 0.041 0.043 0.104 0.099 0.025 0.081 0.047 0.124 1.053 0.075 0.056 0.064 0.035 0.059 0 . 058 

8Al 0.037 0.048 0.036 0.059 0.070 0.082 0.111 0.091 0.062 0.078 0.083 0.072 0.048 0.030 0.074 0.047 0.135 0.107 0.058 0.130 0.058 0.035 0.028 0.041 0.047 0.062 0.137 0.023 0.070 0.042 1.029 0.045 0 . 014 0.027 0.018 0.017 

8
A

2 
O.OOO O.OOO O.OOO O.OOO 0.000 0.000 0.000 0.000 0.005 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 1.000 0.005 0.002 0.000 0 . 0 0 1 

9 

10 

O.OlO 
0

-
011 0

-
015 

O.Ol6 0.066 0.018 0.028 0.028 0.019 0.028 0.040 0.037 0.025 0.037 0.032 0.022 0.018 0.034 0.026 0.029 0.031 0.021 0.035 0.034 0.042 0.008 0.024 0.008 0.024 0.109 0.022 0.010 1.083 0.037 0.010 0.050 

0
-
000 0

-
000 0

-
000 

o.ooo 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 . 000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0. 000 

llA 0.003 0.000 0.000 0.001 0.001 0.002 0.000 0.000 0.001 0 . 000 0.000 0.000 0.000 0.000 o.OOO 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.001 0.010 1.000 0. 000 

llB 0.000 0.000 0.000 0.000 0.001 0.000 0.001 0.001 0.003 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.001 0.002 0.002 0.000 0.001 0.000 0.000 1. 003 





1 

2A 

2B 

3A 

3B 

4Al 

4A2 

4A3 

4A4 

4A5 

4Bl 

4B2 

4B3 

4B4 

1 4Cl 

4C2 

4Dl 

4D2 

4D3 

4E 

4Fl 

4F2 

4F3 

4F4 

4F5 

5Al 

5A2 

5A3 

6 

7 

8Al 

8A2 

9 

10 

llA 

llB 

1 

1.005 

0.119 

0.001 

0.004 

0.003 

0.008 

0.001 

0.009 

0.020 

0.001 

0.002 

0.001 

0.008 

0.005 

0.018 

0.007 

0.005 

0.003 

0.006 

0.003 

0.086 

0.003 

0.001 

0.004 

0.001 

0.011 

0.000 

0.006 

0.019 

0.075 

0.029 

0.004 

0.022 

0.000 

0.003 

0.045 

2A 

0.003 

1.078 

0.002 

0.004 

0.003 

0.004 

0.001 

0.006 

0.049 

0.000 

0.004 

0.001 

0.024 

0.006 

0.015 

0.009 

0.005 

0.003 

0.008 

0.003 

0.086 

0.003 

0.001 

0.005 

0.001 

0.014 

0.000 

0.007 

0.019 

0.074 

0.035 

0.005 

0.025 

0.000 

0.001 

0.050 

2B 

0.005 

0.004 

1.002 

0.003 

0.005 

0.005 

0.001 

0.005 

0.005 

0.001 

0.005 

0.004 

0.006 

0.008 

o. 036 

0.025 

3A 

0.001 

0.000 

0.041 

1.005 

0.029 

0.001 

0.000 

0.000 

0.000 

0.000 

0.006 

0.001 

0.003 

0.004 

0.031 

0.016 

0.009 0.020 

0.006 0.006 

0.010 

0.003 

0.071 

0.013 

0.002 

0.024 

0.002 

o. 010 

0.000 

0.002 

0.012 

0.135 

0.032 

0.007 

0.035 

0.000 

0.001 

0.073 

0.019 

0.023 

0.025 

0.002 

0.000 

0.005 

0.000 

0.046 

0.000 

0.003 

0.020 

0.052 

0.039 

0.004 

0.023 

0.000 

0.001 

0.038 

3B 

0.001 

0.001 

0.007 

0.005 

1. 024 

0.001 

0.000 

0.000 

0.000 

0.001 

0.002 

0.001 

0.006 

0.008 

0.042 

0.014 

0.022 

0.010 

0.009 

0.021 

0.048 

0.003 

0.001 

0.020 

0.001 

0.030 

0.000 

0.008 

0.015 

0.068 

0.039 

0.007 

0.043 

0.000 

0.001 

0.069 

4Al 

0.623 

0.109 

0.003 

0.008 

0.004 

1.006 

0.001 

0.007 

0.019 

0.001 

0.002 

0.001 

0.012 

0.009 

0.017 

0.011 

0.009 

0.005 

0.024 

0.009 

0.066 

0.004 

0.001 

0.011 

0.001 

0.017 

0.001 

0.006 

0.021 

0.088 

0.068 

0.007 

0.040 

0.000 

0.003 

0.077 

4A2 

0.040 

0.221 

0.005 

0.006 

0.010 

0.062 

1.004 

0.008 

0.063 

0.002 

0.003 

0.002 

0.031 

0.018 

0.017 

0.014 

0.033 

0.013 

0.112 

0.020 

0.047 

0.014 

0.002 

0.039 

0.002 

0.021 

0.001 

0.006 

0.025 

0.086 

0.077 

0.013 

0.069 

0.001 

0.003 

0.139 

4A3 

0.024 

0.255 

0.003 

0.005 

0.003 

0.038 

0.018 

1.146 

0.056 

0.001 

0.003 

0.001 

0.048 

0.017 

0.014 

0.015 

0.007 

0.004 

0.014 

0.004 

0.044 

0.007 

0.002 

0.021 

0.002 

0.021 

0.003 

0.006 

0.022 

0.102 

0.101 

0.013 

0.065 

0.001 

0.003 

0.130 

4A4 

0.027 

0.375 

0.012 

0.005 

0.006 

0.042 

0.006 

0.025 

1.037 

4A5 

0.004 

0.149 

0.003 

0.005 

0.009 

0.005 

0.012 

0.003 

0.066 

0.002 1.002 

0.003 0.006 

0.001 

0.026 

0.012 

0.016 

0.013 

0.012 

0.007 

0.034 

0.007 

0.052 

0.007 

0.002 

0.026 

0.001 

0.017 

0.001 

0.006 

0.022 

0.085 

0.071 

0.010 

0.051 

0.001 

0.002 

0.099 

0.002 

0.033 

0.042 

0.014 

0.012 

0.021 

0.008 

0.068 

0.054 

0.035 

0.007 

0.002 

0.015 

0.002 

0.019 

0.001 

0.008 

0.022 

0.078 

0.062 

0.014 

0.069 

0.001 

0.003 

0.148 

4Bl 

0.002 

0.001 

0.211 

0.004 

0.003 

0.002 

0.000 

0.001 

0.001 

0.001 

1.027 

0.012 

0.006 

0.010 

0.017 

0.015 

0.008 

0.004 

0.010 

0.004 

0.037 

0.006 

0.001 

0.008 

0.001 

0.023 

0.000 

0.003 

0.023 

0.057 

0.056 

0.009 

0.060 

0.000 

0.002 

0.094 

231 

TABLE XII-4 INVERSE MATRIX, 36-SECTOR OPEN MODEL: AUSTRALIA 

4B2 

0.008 

0.004 

0.038 

0.005 

0.012 

0.005 

0.000 

0.001 

0.001 

0.001 

0.175 

1.017 

0.013 

0.011 

0.012 

0.012 

0.043 

0.020 

0.037 

0.018 

0.043 

0.049 

0.003 

0.031 

0.002 

o. 017 

0.001 

0.003 

0.017 

0.068 

0.054 

0.009 

0.061 

0.000 

0.002 

0.094 

4B3 

0.002 

0.002 

0.034 

0.016 

0.006 

0.002 

0.000 

0.006 

0.001 

0.001 

0.006 

0.001 

1.231 

0.024 

0.015 

0.013 

0.007 

0.006 

0.011 

0.005 

0.049 

0.008 

0.002 

0.012 

0.003 

0.030 

0.000 

0.006 

0.028 

0.068 

0.038 

0.010 

0.058 

0.001 

0.002 

0.106 

4B4 

0.001 

0.001 

0.005 

0.004 

0.004 

0.001 

0.000 

0.001 

0.000 

0.001 

0.002 

0.001 

0.155 

1.029 

0.012 

0.008 

0.006 

0.007 

0.007 

0.003 

0.029 

0.003 

0.001 

0.011 

0.002 

0.013 

0.001 

0.004 

0.015 

0.087 

0.024 

0.012 

0.068 

0.001 

0.002 

0.120 

4Cl 

0.002 

0.001 

0.002 

0.008 

0.043 

0.002 

0.001 

0.001 

0.001 

0.001 

0.004 

0.005 

0.012 

0.014 

1.067 

0.016 

0.108 

0.094 

0.050 

0.010 

0.040 

0.006 

0.002 

0.023 

0.002 

0.022 

0.002 

0.004 

0.013 

0.067 

0.052 

0.011 

0.061 

0.001 

0.002 

0.115 

4C2 

0.002 

0.001 

0.002 

0.006 

0.018 

0.001 

0.001 

0.000 

0.000 

0.000 

0.006 

0.003 

0.005 

0.006 

0.039 

1.009 

0.081 

0.031 

0.046 

0.007 

0.028 

0.008 

0.001 

0.026 

0.001 

0.018 

0.002 

0.002 

0.009 

0.044 

0.033 

0.005 

0.034 

0.000 

0.001 

0.056 

4Dl 

0.001 

0.002 

0.004 

0.041 

0.099 

0.001 

0.005 

0.000 

0.001 

0.001 

0.003 

0.001 

0.005 

0.007 

0.021 

0.016 

1.010 

0.037 

0.016 

0.019 

0.037 

0.005 

0.001 

0.006 

0.001 

0.046 

0.003 

0.004 

0.014 

0.048 

0.106 

0.006 

0.035 

0.000 

0.001 

0.059 

4D2 

0.001 

0.001 

0.004 

0.012 

0.350 

0.001 

0.000 

0.001 

0.000 

0.001 

0.003 

0.001 

0.007 

0.009 

0.027 

0.015 

0.029 

1.007 

0.013 

0.019 

0.046 

0.004 

0.001 

0.011 

0.001 

0.047 

0.002 

0.004 

0.016 

0.066 

0.084 

0.008 

0.044 

0.000 

0.002 

0.079 

4D3 

0.002 

0.001 

0.002 

0.013 

0.052 

0.001 

0.002 

0.000 

0.000 

0.001 

0.004 

0.002 

0.008 

0.011 

0.030 

0.014 

0.255 

0.086 

1.043 

0.012 

0.034 

0.009 

0.001 

0.0ll 

0.001 

0.027 

0.003 

0.004 

0.015 

0.055 

0.061 

0.009 

0.052 

0.000 

0.002 

0.089 

4E 

0.002 

0.001 

0.003 

0.019 

0.090 

0.001 

0.000 

0.001 

0.000 

0.001 

0.003 

0.002 

0.023 

0.010 

0.020 

0.019 

0.029 

0.007 

0.014 

1.078 

0.042 

0.007 

0.001 

0.008 

0.001 

0.032 

0.004 

0.006 

0.029 

0.074 

0.ll2 

0.008 

0.050 

0.000 

0.002 

0.087 

4Fl 

0.004 

0.003 

0.003 

0.032 

0.011 

0.006 

0.002 

0.003 

0.002 

0.001 

0.002 

0.002 

0.017 

0.016 

0.011 

0.010 

0.0ll 

o. 012 

0.016 

0.0ll 

1.071 

0.004 

0.001 

0.022 

0.001 

0.024 

0.001 

0.005 

0.017 

0.052 

0.041 

0.010 

0.050 

0.001 

0.002 

0.099 

4F2 

0.130 

0.056 

0.001 

0.006 

0.003 

0.010 

0.000 

0.003 

0.005 

0.001 

0.002 

0.001 

0.014 

0.010 

0.011 

0.009 

0.005 

0.006 

0.008 

0.004 

0.078 

1.194 

0.0ll 

0.010 

0.001 

0.020 

0.001 

0.005 

o. 019 

0.058 

0.038 

0.007 

0.042 

0.000 

0.002 

0.073 

4F3 

0.032 

0.014 

0.003 

0.003 

0.003 

0.005 

0.000 

0.001 

0.001 

0.001 

0.001 

0.001 

0.023 

0.013 

0.009 

0.007 

0.005 

0.004 

0.008 

0.004 

0.041 

0.282 

1. 080 

0.064 

0.002 

0.015 

0.001 

0.004 

0.015 

0.044 

0.027 

0.009 

0.059 

0.000 

0.002 

0.095 

4F4 

0.025 

0.007 

0.003 

0.007 

0.007 

0.022 

0.002 

0.001 

0.001 

0.001 

0.004 

0.002 

0.017 

0.014 

0.012 

0.009 

0.010 

0.012 

0.018 

0.007 

0.163 

0.072 

0.003 

1.013 

0.003 

0,024 

0.001 

0.004 

0.017 

0.078 

0.030 

0.010 

0.060 

0.001 

0.002 

0.100 

4F5 

0.005 

©.004 

0.003 

©.009 

©.033 

0.003 

0.001 

©.001 

©.001 

©.001 

©.006 

0.002 

©.035 

0.013 

©.021 

5Al 

0.000 

0.000 

0.004 

0.058 

0.003 

0.001 

0.000 

0.000 

0.000 

0.000 

0.001 

0.001 

0.002 

0.006 

0.006 

©.009 0.029 

0.040 0.005 

©.065 

0.032 

0.006 

©.070 

0.027 

©.002 

0.065 

1.004 

©.018 

©.002 

0.004 

0.015 

©.076 

0.037 

0.010 

0.069 

©.001 

0.002 

f -107 

0.002 

0.005 

0.004 

0.011 

0.001 

0.001 

0.002 

0.001 

1.005 

0.001 

0.002 

0.017 

0.019 

0.039 

0.005 

0.026 

0.000 

0.001 

0.056 

5A2 

0.002 

0.001 

0.004 

0.088 

0.007 

0.002 

0.000 

0.001 

0.001 

0.002 

0.002 

0.001 

0.008 

0.025 

5A3 

0.001 

0.001 

0.002 

0.007 

0.006 

0.001 

0.000 

0.000 

0.000 

0.001 

0.005 

0.004 

0.004 

0.011 

0.029 0.017 

0.010 

0.009 

0.005 

0.017 

0.006 

0.019 

0.004 

0.002 

0.008 

0.002 

0.040 

1.000 

0.005 

0.026 

0.050 

0.065 

0.023 

0.099 

0.001 

0.004 

0.240 

0.006 

0.015 

0.007 

0.043 

0.013 

0.017 

0.002 

0.001 

0.005 

0.001 

0. 072 

0.000 

1.002 

0.106 

0.038 

0.020 

0.010 

0.042 

0.001 

0.002 

0.102 

6 

0.001 

0.001 

0.010 

0.007 

0.036 

0.001 

0.001 

0.000 

0.000 

0.001 

0.045 

0.030 

0.008 

0.009 

0.072 

0.013 

0.056 

0.030 

0.103 

0.117 

0.044 

0.005 

0.001 

0.013 

0.001 

0.016 

0.001 

0.004 

1.012 

0.113 

0.064 

0.008 

0.045 

0.000 

0.002 

0.083 

7 

0.002 

0.001 

0.001 

0.003 

0.002 

0.002 

0.000 

0.001 

0.001 

0.001 

0.003 

0.004 

0.022 

0.019 

0.018 

0.026 

0.007 

0.004 

0.008 

0.003 

0.018 

0.004 

0.002 

0.010 

0.003 

0.010 

0.001 

0.005 

0.015 

1.049 

0.027 

0.016 

0.107 

0.001 

0.003 

0.169 

8Al 8A2 9 

0.002 

0.001 

0.005 

0.007 

0.005 

0.001 

0.000 

0.000 

0.000 

0.001 

0.005 

0.002 

0.011 

0.011 

0.012 

0.086 

0.011 

0.005 

0.012 

0.007 

0.046 

0.008 

0.001 

0.017 

0.001 

0.0ll 

0.001 

0,003 

0.052 

0.070 

1.023 

0.009 

0.051 

0.001 

0.003 

0.096 

0.001 

0.000 

0.001 

0.002 

0.008 

0.001 

0.001 

0.001 

0.001 

0.002 

0.003 

0.001 

0.000 0.000 

0.000 

0.000 

0.000 

0.001 

0.001 

0.006 

0.006 

0.149 

0.007 

0.021 

0.015 

0.027 

0.008 

0.012 

0.002 

0.001 

0.011 

0.001 

0.014 

0.000 

0.002 

0.014 

0.061 

0.000 

0.000 

0.001 

0.003 

0.002 

0.005 

0.014 

0.010 

0.003 

0.005 

0.003 

0.010 

0.008 

0.011 

0.002 

0.001 

0.003 

0.001 

0.011 

0.000 

0.038 

0.065 

0.026 

0.043 0.013 

1. 005 0.014 

0.029 1.073 

0.000 0.001 

0.001 0.003 

0. 055 0.137 

10 

0.001 

0.001 

0.002 

0.003 

0.006 

0.001 

0.000 

0.000 

0.000 

0.000 

0.005 

0.005 

0.005 

0.015 

0.040 

0.050 

0.015 

0.008 

0.021 

0.012 

0.033 

0.006 

0.007 

0.0ll 

0.001 

0.016 

0.001 

0.003 

0.090 

0.033 

0.029 

0.008 

0.044 

1.000 

0.007 

0.045 

llA 

0.005 

0.002 

0.001 

0.004 

0.002 

0.008 

0.002 

0.001 

0.001 

0.001 

0.002 

0.003 

0.006 

0.018 

0.010 

0.003 

0.004 

0.003 

0.009 

0.004 

0.033 

0.007 

0.001 

0.006 

0.002 

0.017 

0.001 

0.012 

0.026 

0.035 

0.014 

0.010 

0.043 

0.001 

1.002 

0.105 

llB 

0.006 

0.005 

0.002 

0.005 

0.005 

0.008 

0.001 

0.003 

0.002 

0.008 

0.003 

0.002 

0.031 

0.122 

0.036 

0.010 

0.009 

0.006 

0.015 

0.007 

0.029 

0.013 

0,011 

0.014 

0.009 

0.026 

0.001 

0.021 

0.036 

0.070 

0.059 

0.ll3 

0.443 

0.006 

0.021 

1.179 
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APPEND]X XI]]

INVERSE MATRICES FOR THE D]SAGGREGATED

TABLES (cl,ostl ltolrr,)





TABLE XIII-1 INyERSI MArBIx, 19-sECToR crosEp mopnl LcJLApsSoNE/cdrT,IoPn SUBREGIoN

'l Ir

loilttn*
rolrlrr

1.OO1

o.o40

0.000

o.000

o.oo0

o.o1tr

o.o02

o.oo2

o.001

0.oo'1

o.ooo

o.oo,

o.o22

o.o7o

o.o16

0.o'16

o.oo0

o.oo2

o.oo7

(t.11()

o. ool

1.O45

0. ool

0.ooo

0.ooo

o.o04

0.oo9

o.oo2

o.o01

0.oo1

0.ooo

0.o04

0.o22

o.o7?

o.or5

a.o22

o.ool

o. ool

o.olo

o-179

o.o00

o.ooo

o.000

1.OOO

o.000

0.ooo

o.000

o.o00

o.ooo

o.000

o.000

o.ooo

o.ooo

o"ooo

o.o00

o.ooo

o.oo0

o.oo0

o.000

o.ooo

o.oo2

o.oo2

o.oo1

o.000

1.OO2

o"006

0"oo4

o.a21

o.o07

o.o01

o.ooo

0.006

o.o29

o.1r,
o.o79

O"OBB

o.001

o.oo2

o.o17

o.287

o.oo,

o.004

0.001

0.000

o.oo'1

o.011

o"008

1.OO4

o.069

o.oo1

o.ooo

o.008

o.o22

o.128

0.o92

o.o72

o.oo2

o.004

o.028

o.49O

o.oo2

0.oo2

0.o0'1

o.o00

0.o05

o.oo7

o.oo,

o.oo2

1.O14

o.oo'1

o.ooo

o.020

0.0o9

0.o49

o.or5

o.o25

o.oo4

o.oo4

o.01,

a.211

o.o02

o.ool

o.oo,

o.000

o"121

0.008

0.006

o.oo5

o.o04

1.OO1

o.ooo

0.oo5

o.o41

o.126

o.192

o.ar?

o.001

o.002

o"o20

o.146

o.oo0

0.ooo

0.ooo

o.000

o.ooo

o.000

o.ooo

o.o00

o.o00

o"o00

1.OOO

o.o00

o.000

o.ooo

o.ooo

o.o00

o.000
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TABLE XIII-3 INVERSE MATRIX, 36-SECTOR CLOSED MODEL: QUEENSLAND 

2A 2B 3A 3B 4Al 4A2 4A3 4A4 4A5 4B1 4B2 4B3 4B4 4Cl 4C2 4Dl 4D2 4D3 4E 4Fl 4F2 4F3 4F4 4F5 5Al 5A2 5A3 BAl BA2 9 10 llA 11B 
House
holds 

1.019 0.018 0.032 0.019 0.026 0.628 0.073 0.069 0.024 0.031 0.036 0.042 0,027 0.039 0.037 0.034 00029 0,027 0.031 0.034 0.034 0.080 0.044 0.101 0.036 0.025 0.038 0.031 0.040 0.039 0.039 0.035 0.037 0.058 0.060 0.03 7 o.o 79 

2A 0.142 1.153 0.059 0.036 0.049 0,159 0.321 0.237 0,747 0.202 0.069 0.076 0.052 0.076 0.070 0.065 0 0056 0.052 0.061 0.066 0.052 0.070 0.072 0.073 0.069 0 . 049 0.074 0.061 0.076 0.075 0.074 0,068 0.073 0.112 0.109 0.073 0.15 4 

2B 0.001 0.003 1.003 0.042 0.007 0.004 0.005 0,003 0.003 0.004 0.156 0.038 0.018 0.004 0.004 0.005 0 0005 0.005 0.003 0.005 0.003 0.002 0.005 0.006 0.004 0.005 0.007 0.003 O.Oll 0.003 0.007 0.003 0.003 0.005 0 , 004 0.003 0.004 

3A 0.003 0.004 0.004 1.006 0.006 0.007 0.006 0.006 0.004 0.006 0.007 0.006 0.012 0.005 0.007 0.007 0.047 0 0013 0.007 0.022 0.019 0.005 0.004 0.006 0.010 0.060 0.092 0.010 0.007 0.006 0.008 0.004 0.005 0.006 0.007 0 .. 009 0.006 

3B 0.003 0.003 00006 0.039 1.027 0.004 0.007 0.004 0.004 0.007 0.005 0.012 0.006 0.005 0.038 0.019 0.036 0.349 0.034 0.078 0.023 0.005 0.003 0.009 0.043 0.005 0.008 0.007 0.029 0.003 0.007 0.005 0 °003 0.008 0.005 0.004 0 , 00 4 

4Al 0.030 0.028 0.049 0.030 0.041 1.044 0.118 O.lll 0.038 0.049 0.056 0 0065 0.041 0.062 00057 0.053 0.045 0.043 0.049 0.053 0.054 0.047 0.063 0.145 0.056 0.039 0.060 0.049 0.062 0.062 0.061 0.055 0.059 0.091 0.095 0.057 0 , 124 

4A2 0.004 0.005 0.008 0.005 0.007 0.007 1.011 0.034 0.006 0.036 0.009 0.010 0.007 0.010 0.010 0.009 0.016 0.007 0.009 0.009 0.013 0.007 0.009 0.010 0.009 0.006 0.010 0.008 0.010 0.010 0.010 0.009 0.010 0.015 0.017 0,010 0.020 

4A3 0.020 0.009 0.017 0,008 0.010 0.019 0.019 1.248 0.011 0.013 0.015 0.016 0.022 0.016 00014 0.013 0.011 O.Oll 0.012 0.014 0.018 0.014 0.015 0.014 0.014 0.010 0.015 0.012 0.016 0.015 0.015 0.014 0.015 0.023 0.022 0.014 0.031 

4A4 0.051 0.036 0.040 0.024 0.032 0.055 0.101 0 . 101 1.041 0.160 0.045 0.049 0.033 Oo049 0.046 0.042 0.036 0.034 0.039 0.043 0.034 0.036 0.045 0.042 0.043 0.032 0.048 0.040 0.050 0.049 0.048 0.044 0.047 0.073 0.070 0.047 0 , lOO 

4A5 0.003 0.003 0.005 0.003 0.004 0.005 0.006 0.007 0.004 1.006 0.006 0.007 0.005 0.007 0.006 00006 0.005 0.005 0 . 006 0.006 0.005 0.005 0.006 0.006 0.006 0.004 0.007 0.006 0.007 0.007 0.007 0.006 0.007 0.010 0.010 0.016 0.014 

4B1 0.005 0.013 0.011 0.013 0.007 0.007 0.010 0.009 0.011 0.013 1.076 0.244 0.014 0.008 0.010 0.022 0.010 0.008 0 . 009 0.010 0.008 0.006 0.007 0.013 0.012 0.006 0.010 0.013 0.063 0.009 0.015 0.007 0.008 0.017 0.012 0.007 0.012 

4B2 0.003 0.004 0.007 0.004 0.004 0.004 0.005 0.005 0.004 0.006 0.035 1.026 0 . 005 0.005 0.007 0.010 0.005 0.004 0.006 0.006 0.006 0 .004 0 .005 0.007 0.007 0 . 004 0.006 0.008 0.035 0.009 0.008 0.005 0.006 0.017 0 . 011 0 ,005 0.009 

4B3 0.009 0.034 00009. 0.006 0.014 0.012 0.027 0.032 0.025 0.031 0.011 0.016 1.134 0.084 0.014 0.010 0.008 0.011 0 . 010 0.025 0.025 0 0017 0.024 0.017 0.026 0.006 0.010 0 ,008 0 .012 0.022 0.016 0.010 0.008 0.016 0.013 0.012 0.015 

4B4 0.006 0.008 OoOll 0.007 0.010 O.OiO 0.015 0.016 0.010 0.024 0.014 0.015 0.026 1.036 0.015 0.013 O.Oll O.Oll 0.013 0 . 013 0.016 0.014 0.015 0.014 0.014 0.010 0 . 015 0.012 o. , 15 0.016 0.015 0.014 0.014 0 0046 0.032 0.014 0.030 

4Cl 0,015 0.014 0.030 0.025 0.059 0.016 0.016 0.015 0.013 0.014 0.023 0.017 0 0016 0.015 1.042 0.052 0.021 0.031 0.023 0.023 0.021 0.012 0.013 0.016 0.021 O.Oll 0.025 0.017 0.044 0.015 0.019 0.049 0.013 0 , 035 0.020 0.023 0 ., 022 

4C2 0.010 0.014 0.035 0.023 0.023 0.019 0.026 0.025 0.016 0.023 0.038 0.028 0.027 0.022 0.029 1.024 0 . 029 0.026 0.023 o . 035 0.036 0.019 0.020 0.022 0.022 0.041 0.030 0.018 0.026 0.021 0.096 0.019 0.018 0.054 0.025 0 ,018 0 ,032 

4Dl 0.002 0.002 0.004 0.008 0.015 0.003 0.008 0.003 0.002 0.007 0.005 0.013 0.003 0.003 0.036 0.041 1.005 0.012 0 .064 0 . 015 0.009 0.002 0 .003 0.005 0.012 0.003 0.004 0.005 0.014 0.003 0.006 0.004 0.002 0.007 0.003 0.003 0.003 

4D2 0.006 0.006 0.009 0.008 0.018 0.007 0.013 0.007 0 . 006 0.011 0.010 0.027 O.Oll 0.011 0.105 0.050 0 0063 1.011 0 . 092 0.012 0 . 045 0.012 0.007 0.020 0.099 0 . 005 0.008 0 Oll 0.030 0.005 O.Oll 0.009 0 . 005 0.013 0 , 008 0.006 0 ,007 

4D3 0.009 0.010 0.016 0.025 0.017 0.024 0.089 0.019 0.010 0.074 0.024 0.040 0.018 0.014 0.052 0.080 0.026 0.020 1.042 0.022 0.047 0.013 0.014 0.034 0.040 0.011 0 . 025 0.048 0 . 092 0 . 014 0,023 0 . 027 0.012 0.036 0.021 0.014 0.017 

4E 0.004 0.004 0.005 0.035 0 . 044 0.007 0.015 0.006 0.005 0.036 0.008 0.017 0.006 0.005 0.011 0.008 0.024 0.028 0 .010 1.098 0.013 0 0 006 0 0 006 0.008 0.008 0.007 0.011 0.018 O.;I.08 0.006 0 . 013 0.011 0.007 0 . 017 0.010 0.006 0.006 

4Fl 0.077 0.078 0.072 0.022 0.050 0.060 0 . 044 0.039 0.055 0.035 0.049 0.042 0.037 0.026 0.034 0.035 0.037 0.041 0.027 0.039 1.093 0.033 0.025 0.081 0.044 0.017 0 .0 27 0.024 0.043 0 . 023 0 . 048 0 .018 0.020 0.040 0.033 0.030 0 . 032 

4F2 0.002 0.003 0.006 0.002 0.003 0.003 0.006 0.004 0.003 0.004 0.005 0.015 0.005 0.003 0 0004 0.004 0.004 0,003 0.005 0.005 0.003 1.109 0 00-80 0 0016 0.010 0.002 0.003 0.003 0.004 0.004 0.005 0.003 0.003 0 , 006 0.007 0.008 0.005 

4F3 

4F4 

0.001 

0.003 

0.001 

0.004 

0.002 

0.014 

0.001 

0.005 

0.002 

0.021 

0.002 

0.006 

0.002 

0.017 

0.003 

0.012 

0.002 

0.005 

0.002 

0.011 

0.003 

0.008 

0.004 

0.017 

0.003 0.003 

0.000 0.009 

00003 0.003 

0.013 0.016 

0.003 

0.006 0.011 

0 . 002 0.003 0.002 

0 . 008 0.008 0.020 

0.003 

0.007 

1.009 

0.062 

0.005 

1.012 

0.003 0.002 0.003 

0.031 0.004 0.007 

0.002 

0.005 

0.003 

0.6 09 

0.003 

0.007 

0.003 

0 . 012 

0.003 

0.008 

0.003 

0.005 

0 , 008 

0.012 

0.004 

0.009 

0.003 

0.008 

0.006 

0 , 010 

4F5 0.001 0.001 0,002 0.001 0.001 0.001 0.001 0.002 0.001 0.001 0.001 0.002 0.002 0.002 0 . 002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0 . 002 0.004 1.003 0.001 0.001 0 . 001 0 . 002 0.002 0.001 0.001 0.001 0 , 002 0.003 O.OOl 0.00 2 

5Al 0.022 0.028 0.028 0.074 0.050 0.035 0.042 0.047 0.029 0.042 0.056 0.046 0.043 0.039 0.048 0.043 0.069 0.067 0.044 0.058 0 . 049 0.041 0.038 0.047 0.043 1.022 0.101 0.106 0 . 040 0.039 0.037 0.035 0.059 0 , 057 0.064 0,084 0 , 051 

5A2 0.001 0.001 0.001 0.001 0.001 0.001 0.002 0.006 0.002 0.002 0.002 0.002 OoOOl 0.002 0.003 0.003 0.004 0.002 0.003 0.004 0.002 0.002 0.002 0.002 0.003 0.002 1.002 0.002 0.002 0.002 0 . 002 0.002 0.002 0.003 0.004 0.002 0.003 

5A3 0.007 0.008 0.005 0.005 0.010 0.008 0.008 0.008 0.009 0.011 0.007 0.007 0.006 0.007 0.007 0.006 0.006 0.007 0.006 0 .008 0.006 0,007 0.007 0.007 0.007 0.004 0.007 1.005 0.008 0.007 0.007 0.006 0 , 016 0 . 010 0 . 021 0.020 0.013 

0.030 0.032 0.028 0.041 0.033 0.038 0.05:i. 0.045 0.031 0.048 0.054 0.044 0.045 0.038 0.037 0.031 0.036 0.035 0 , 035 0.057 0.041 0.036 0.035 0.039 0.038 0.041 0.073 0.161 1.035 0.043 0.110 0 . 035 0,060 0.143 0.073 0,031 0 , 042 

0.118 0.138 0.232 0.142 0.228 0.192 0.234 0.269 0.155 00247 0.206 0.246 0 0170 0 0295 0.242 0 0221 0 0173 0.201 0.195 0.228 0.207 0.155 0 . 195 0.235 0.244 0.131 0.243 0 . 179 0.290 1.216 0.237 0 , 206 0.224 0.281 0.294 0,213 0,337 

BAl 0.053 0.070 0.073 0.083 0.103 O.ll4 0.151 0.140 0.093 0.117 0.130 0.122 0.082 0.082 0.121 0.091 0.172 0.142 

8A2 0.004 0.005 0.008 0.005 0.007 0.007 0.009 0.010 0.012 0.009 0.010 0.010 0.007 0.011 0.010 0.009 0.008 0.007 

0.040 0.053 0.083 0.061 0.126 0.076 0.101 0.117 00076 0.099 0.125 0.130 0.087 0.132 0.120 0.103 0.085 0.098 

10 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.002 0.001 0.001 0.002 0.002 0.001 0.002 0.002 0.002 0.001 0,001 

llA O.Oll 0.011 0.018 0.013 0.017 0.017 0.020 0.024 0.016 0.019 0.023 0.025 0 0017 0.025 0.023 0.022 0.018 0.017 

11B 0.012 0.016 0.026 0.017 0.024 0.023 0.029 0.035 0.025 0.028 0.033 0.036 0.024 0.037 0.034 0.031 0.026 0.025 

House-
holds 0.230 0.314 0.514 0.340 0.458 0.440 0.556 0.674 0.430 0.531 0.645 0. 704 0.469 O. 720 0.660 0.610 0.509 0.488 

0.100 0.175 0.089 0.071 0.076 0.082 0.092 0.095 0.188 0.065 0.)-22 0.093 LOBO 0.091 0.064 0 , 103 0 . 092 0.065 0.105 

0.008 0.009 0.006 0.007 0.010 0.008 0.009 0.007 0.010 0.008 O.Oll O.Oll 0.010 1.010 0.015 0.017 0.015 0.010 0 , 021 

0 . 101 O.lll 0.088 0.086 0 . 122 0.108 0.125 00069 0.117 0.083 Ooll9 0 . 202 0.114 0.096 Ll74 0.177 0.144 0.138 0.193 

0.001 0.002 0.001 0.001 0.002 0.001 0.002 0 . 001 0.002 0.001 0.002 0.002 0.002 0.002 0.002 1.003 0.003 0.002 0 ,004 

Q 0020 0.022 0.015 0 0018 0.023 0.020 0.022 0.016 0.025 0.020 0.025 0.025 0 0026 0.023 0.025 0 . 048 1.036 0 .024 0 .05 1 

0.029 0 . 032 0.022 0.025 0.033 0.029 0.032 0.024 0.036 0.029 0.037 0.038 0.037 0.033 0.035 0.054 0.052 .037 0 . 074 

0.571 0.618 0.429 0.493 0.657 0.565 0 . 624 0.460 o. 702 0.573 o. 719 0. 708 0.699 0.648 0 . 689 1.059 1.016 0.668 1.458 





-

TABLE XIII-4 INVERSE MATRIX, 36-SECTOR CLOSED MODEL: AUSTRALIA 

1 2A 2B 3A 3B 4Al 4A2 4A3 llA llB 
House 4A4 4A5 4Bl 4B2 4B3 4B4 4Cl 4C2 4Dl 4D2 4D3 4E 4Fl 4F2 4F3 4F4 tF5 5Al 5A2 5A3 6 7 8Al 8A2 9 10 
h:Jlds 

1 1.024 0.024 0.039 0.045 0.040 0.652 0.079 0.066 0.061 0.038 0.045 0.055 0.039 0.048 0.049 0.042 0.043 0.036 0.049 0.044 o. 030 0.166 0.078 0.064 0.049 0.030 0.048 0.038 0.051 0.047 0.045 0.046 0.029 0.062 0.069 0.049 0.089 
2A 0.136 1.098 0.036 0.041 0.036 0.135 0.257 0.293 0.406 0.180 0.041 0.046 0.037 0.044 0.045 0.038 0.039 0.033 0.044 0.040 0.026 0.089 0.056 0.043 0.044 0.027 0.044 0.034 0.046 0.042 0.040 0.042 0.027 0.056 0.060 0.043 0.081 
2B 0.003 0.004 1.004 0.045 0.011 0.006 0.008 0.006 0.014 0.006 0.215 0.042 0.037 0.009 0.006 0.005 0.007 0.007 0.006 0.007 0.005 0.004 0.007 0.006 0.007 0.006 0.008 0.005 0.014 0.005 0.008 0.005 0.003 0.006 0.006 0.006 0.007 

I 
3A 0.006 0.006 0.007 1.010 0.009 O.Oll 0.011 0.009 0.009 0.009 0.009 0.010 0.020 0.009 0.013 0.010 0.046 0.016 0.018 0.024 0.035 0.010 0.008 0.012 0.014 0.061 o. 093 O.Oll 0.013 0.008 O.Oll 0.008 0.005 0.010 O.Oll 0.009 0.010 
3B 0.004 0.005 0.008 0.033 1.028 0.007 0.013 0.007 0.009 0.013 0.007 0.017 0.009 0.008 0.047 0.022 0.102 0.354 0.057 0.093 0.014 0.007 0.007 0.010 0.037 0.006 O.Oll 0.010 0.040 0.007 0.009 0.012 0.006 0.012 0.008 0.008 0.008 
4Al 0.034 0.035 0.056 0.064 0.058 1.049 O.ll9 0.099 0.091 0.055 0.065 0.072 0.056 0.069 0.070 0.060 0.061 0.052 0.069 0.062 0.043 0.062 0.071 0.079 0.066 0.043 0.069 0.054 0.074 0.068 0.064 0.066 0.042 0.089 0.099 0.069 0.128 
4A2 0.006 0.007 0.010 0.013 O.Oll 0.010 1.014 0.030 0.015 0.022 0.012 0.013 O.Oll 0.013 0.014 0.012 0.017 0.010 0.015 0.012 0.010 0.010 0.013 0.013 0.013 0.008 0.013 0.011 0.015 0.013 0.012 0.013 0.008 0.017 0.020 0.013 0.025 
4A3 0.019 o. 018 0.024 0.024 0.021 0.023 0.029 1.169 0.043 0.022 0.025 0.026 0.026 0.026 0.026 0.022 0.023 0.020 0.026 0.023 0.017 0.023 0.026 0.022 0.024 0.016 0.026 0.020 0.027 0.025 0.024 0.025 0.016 0.033 0.035 0.025 0.047 
4A4 0.027 0.057 0.019 0.018 0.016 0.031 0.079 0.073 1. 050 0.080 0.019 0.019 0.016 0.019 0.020 0.016 0.017 0.014 0.019 0.017 0.012 0.019 0.020 0.017 0.018 0.012 0.019 0.015 0.020 0.019 0.018 0.018 0.012 0.024 0.026 0.019 0.035 
4A5 O.Oll 0.012 0.020 0.025 0.022 0.018 0.023 0.025 0.020 1. 021 0.025 0.026 0.022 0.027 0.027 0.023 0.024 0.020 0.027 0.024 0.015 0.021 0.026 0.023 0.025 0.017 0.027 0.021 0.028 0.026 0.025 0.026 0.017 0.034 0.036 0.031 0.049 
4Bl 0.003 0.006 0.009 0.010 0.006 0.005 0.007 0.007 0.006 O.OlO 1.031 0.180 0.010 0.006 0.009 0.010 0.007 0.006 0.008 0.007 0.004 0.005 0.006 0.008 O.Oll 0.004 0.007 0.009 0.050 0.007 0.009 0.006 0.006 O.Oll 0.008 0.007 0.009 
4B2 0.006 0.007 0.013 0.012 0.011 0.009 O.Oll 0.012 0.010 0.011 0.023 l. 028 0.011 0.013 0.017 0.013 O.Oll 0. 010 0.014 0.012 0.008 0.010 0.013 0.011 0.013 0.008 0.013 0.013 0.042 0.015 0.013 0.013 0.009 0.020 0.019 0.013 0.022 
4B3 0.014 0.031 0.018 0.018 0.019 0.022 0.045 0.063 0.038 0.045 0.021 0.029 1.244 0.170 0.029 0.018 0.019 0.019 0.024 0.037 0.025 0.027 0.038 0.030 0.050 0.012 0.024 0.017 0.025 0.037 0.025 0.021 0.014 0.026 0.028 0.046 0.030 
4B4 0.015 0.018 0.027 0.028 0.029 0.025 0.040 0.040 0.030 0.061 0.034 0.036 0.045 1. 054 0.040 0.028 0.029 0.028 0.036 0.033 0.030 0.030 0.038 0.035 0.036 0.022 0.050 0.031 0.036 0.044 0.034 0.031 0.030 0.048 0.053 0.145 0.048 
4Cl 0.029 0.028 0.057 0.057 0.066 0.034 0.041 0.040 0.036 0.035 0.043 0.040 0.037 0.040 1.096 0.064 0.046 0.048 0.058 0.046 0.026 0.033 0.036 0.036 0.048 0.024 0.057 0.039 0.102 0.046 0.039 0.177 0.027 0.077 0.049 0.061 0.054 
4C2 0.018 0.023 0.047 0.044 0.039 0.030 0.039 0.042 0.035 0.034 0.043 0.041 0.037 0.038 0.047 1.035 0.042 0.038 0.044 0.046 0.027 0.032 0.036 0.034 0.038 0.048 0.039 0.030 0.045 0.055 O.ll4 0.036 0.021 0.088 0.044 0.037 0.057 
4D1 0.009 0.010 0.017 0.030 0.031 0.016 0.042 0.016 0.020 0.028 0.017 0.053 0.015 0.016 O.ll9 0.090 1. 019 0.036 0.265 0.038 0.017 0.013 0.015 0.018 0.050 0.012 0.019 0.023 0.066 0.016 0.021 0.031 0.011 0.028 0.018 0.018 0.019 
4D2 0.006 0.006 0.010 0.012 0.016 0.009 0.018 0.009 0.012 0.013 0.010 0.026 O.Oll 0.013 0.100 0.036 0.043 1.011 0.093 0.013 0.016 0.010 0.010 0.017 0.070 0.006 O.Oll 0.012 0.037 0.010 O.Oll 0.021 0.007 0.016 O.Oll 0.012 0.012 
4D3 0.013 0.015 0.022 0.034 0.023 0.034 0.125 0.029 0.046 0.080 0.025 0.053 0.024 0.023 0.067 0.060 0.031 0.026 1.060 0.029 0.025 0.021 0.024 0.032 0,047 0.015 0.033 0.055 0.120 0.024 0.027 0.043 0.020 0.042 0.031 o. 030 0.031 
4E 0.006 0.006 0.008 0.029 0.027 0.014 0.026 0.010 0.011 0.059 0.011 0.025 0.010 0.009 0.016 0.013 0.025 0.024 0.019 1.084 0.015 0.010 0.011 0.013 0.012 0.008 0.012 0.019 0.124 0.009 0.014 0.014 0.012 0.020 0.013 0.013 0.013 
4Fl 0.103 0.106 0.103 0.065 0.084 0.093 0.083 0.083 0.083 0.067 0.077 0.085 0.084 0.072 0.083 0.065 0.075 0.078 0.077 0.081 1. 094 0.011 0.083 0.199 O.llO 0.038 0.061 0.051 0.090 0.060 0.086 0.053 0.037 0.089 0.091 0.068 0.081 
4F2 0. 013 0.015 0.032 0.026 0.024 0.020 0.035 0.030 0.025 0.026 0.030 0.075 0.028 0.029 0.032 0.030 0.028 0.023 0.034 0.030 0.018 1.214 0.307 0.093 0.051 0.017 0.029 0.022 0.033 0.029 0.032 0.027 0.017 0.039 0.042 0.036 0.048 
4F3 0.017 0.020 0.034 0.041 0.037 0.028 0.038 0.040 0.033 0.033 0.041 0.045 0.037 0.045 0.046 0.039 0.039 0.033 0.044 0. 040 0.025 0.045 1.122 0.039 0.042 0.028 0.045 0.035 0.047 0.044 0.041 0.043 0.027 0.063 0.060 0.050 0.082 
4F4 0.012 0.014 0.039 0.023 0.036 0.023 0.055 0.038 0.040 0.030 0.026 0.050 0.027 0.030 0.043 0.042 0.023 0.025 0.030 0.025 0.032 0.025 0.083 1.029 0.083 0.015 0.027 0.020 0.034 0.029 0.035 0.030 0.014 0.036 0.032 0.032 0.037 
4F5 

0.013 ' 0.009 
0.002 0.003 0.005 0.005 0.005 0.004 0.006 0.006 0.005 0.005 0.005 0.006 0.006 0.007 0.006 0.005 0.005 0.004 0.006 0.005 0.004 0.004 0.007 0.007 1.008 0.003 0.007 0.005 0.006 0.007 0.005 0,005 0.004 0.007 0.008 

5Al 0.021 0.027 0.030 0.071 0.053 0.034 0.043 0.045 0.037 0.039 0.048 0.044 0.051 0.040 0.049 0.041 0.070 0.067 0.054 0.057 0.039 0.041 0.041 0.047 0.044 1.022 0.066 0.093 0.045 0.036 0.035 0.040 0.027 0.051 0.053 0.050 0.051 
5A2 0.002 0.002 0.004 0.005 0.004 0.003 0.005 0.007 0.004 0.004 0.004 0.005 0.004 0.005 0.006 0.005 0.007 0.005 0.007 0.008 0.004 0.004 0.005 0.005 0.006 0.004 1.005 0.004 0.006 0.005 0.005 0.005 0.003 0.007 0.008 0.005 0.008 
5A3 0.010 0.012 0.009 0.013 0.016 0.012 0.015 0.015 0.014 0.016 0.013 0.013 0.014 0.014 0.014 0.011 0.013 0.012 0.014 0.015 0.010 0.013 0.014 0.012 0.014 0.008 0.015 1.010 0.015 0.015 0.013 0.012 0.044 0.016 0.026 0.031 0.019 
6 0.028 0.029 0.029 0.041 0.034 0.035 0.044 0.043 0.039 0.039 0.044 0.039 0.046 0.038 0.037 0.029 0.034 0.033 0.038 0.049 0.029 0.036 0.038 0.036 0.037 0.031 0.049 0.124 1.036 0.037 0.073 0.036 0.079 0.120 0.057 0.056 0.043 
7 0.164 0.180 0.306 0.269 0.260 0.233 0.279 0.310 0.252 0.247 0.271 0.296 0.252 0.319 0.301 0.245 0.251 0.238 0.286 0.283 0.179 0.236 0.270 0.272 0.293 0.165 0.279 0.219 0.359 1.272 0.283 0.285 0.166 0.331 0.347 0.279 0.437 
8Al 0.054 0.065 0.080 0.100 0.093 0.108 0.131 0.159 0.118 0.110 0.116 0.117 0.090 0.089 0.118 0.090 0.164 0.132 0.126 0.171 0.076 0.088 0.091 0.085 0.098 0.080 0.129 0.071 0.133 0.090 1.083 0.106 0.052 O.ll2 0.102 0.117 0.123 
8A2 0.014 0.016 0.025 0.026 0.027 0.022 0.033 0.034 0.027 0.032 0.031 0.033 0.029 0.036 0.035 0.026 0.027 0.025 0.032 0.030 0.023 0.025 0.033 0.030 0.033 0.021 0.047 0.029 0.033 0.039 0.031 1.028 0.028 0.038 0.042 0.135 0.045 
9 0.105 0.122 0.194 0.223 0.220 0.174 0.247 0.257 0.205 0.226 0.257 0.271 0.229 0.282 0.278 0.219 0.223 0.203 0.265 0.243 0.167 0.205 0.268 0.239 0.269 0.161 0.312 0.209 0.272 0.313 0.248 0.236 1.202 0.319 0.332 0.636 0.403 

10 0.001 0.002 0.003 0.003 0.003 0.002 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.004 0.003 0.003 0.003 0.003 0.003 0.002 0.003 0.003 0.003 0.003 0.002 0.004 0.003 0.003 o. 004 0.003 0.003 0.002 1.004 0.004 0.009 0.005 
llA 0.022 0.023 0.037 0.047 0.042 0.033 0.043 0.046 0.037 0.038 0.047 0.050 0.041 0.051 0.051 0.043 0.044 0.038 0.050 0.045 0.028 0.039 0.049 0.042 0.047 0.032 0.053 0.040 0.053 0.050 0.048 0.048 0.032 0.069 1.067 0.065 0.092 
llB 0.110 0.126 0.197 0.195 0.208 0.182 0.278 0.280 0.220 0.271 0.248 0.259 0.240 0.287 0.284 0.201 0.206 0.204 0.256 0.238 0.191 0.202 0.258 0.240 0.264 0.162 0.406 0.234 0.261 0.330 0.251 0.217 0.238 0.260 0.331 1.330 0.316 

House-
holds 0. 338 0.401 0.651 0.824 o. 729 0.552 0.733 0.787 0.634 0.644 0.812 0.865 0.702 0.880 0.891 0.760 0.773 0.654 

0.877 0.792 0.483 0.674 0.861 0.736 0.823 0.556 0.873 0 .689 0.936 0.847 0.810 0.851 0.532 1.131 1.186 0.793 1. 659 

'-
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