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The exogenous/endogenous variable partitiondiffered from the standard (short

54.

APPENDIX : Technical Details of the Simulations

This appendix can be used in conjunction with Dixon (1980 (a}).

run) partition in Dixon (1980 (a)) as follows :

(the v%.mu and the export demand shift variables (the @M_mu according

AB was exogenous and ¢, was endogenous ;

R

All elements in auﬁov were exogenous and all elements

in rumou were endogenous ;

(1) .
2 was exogenous and mﬁm+w“~v was endogenous ;
(03 )
X(15,1) Was exogenous and mmm+w.wwu was endogenous .

The parameter file differed from the standard file as follows

The primary factor substitution elasticity was set at 1.276 for

all industries (whereas in typical short run experiments, this

parameter is assigned a value of 0.5) ;

The elasticity of substitution between domestically produced
and imported crude oil in all end uses was set at 10,000.

(This ensured that the price of domestically produced crude

0il would reflect the price of imported crude oil).

Exogenous shocks were imposed on the world import price vectors

to the world price scenario in section 3 of this paper.
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TABLES :

1. Assumptions Concerning Annual Rates of Growth
in World Commodity Prices to the Mid-~1980's

2. Projections of the Medium Term Effects of
World Price Changes on Macro and Employment
Variables

3. Projected Impact of the World Price Scenario
on Industry and Commodity Outputs

4, Projected Impact on Farm Industry Incomes of
the Complete World Price Scenario
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Technical Details of the Simulations
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SOME IMPLICATIONS FOR THE AUSTRALIAN ECONOMY OF
TRADE GROWTH WITH NEWLY INDUSTRIALISING ASIA :

THE USE AND LIMITATIONS OF THE ORANI FRAMEWORK

by

*®
D. P, Vincent

1. Introduction

The industrial structure of the Australian economy has
changed markedly over the past two decades. At the sectoral level, the
relative position of agriculture has declined following the more rapid
growth rates of other sectors, especially mining. The uneven growth
between sectors has led to adjustment pressures emerging on the slower
growing sectors and on the slower growing industries within sectors.
These past pressures for structural change on industries and sectors can be
attributed to a number of factors including, for example, changes in
Australia's external trading conditions, the mining boom of the late
1960's, real wage increases in excess of productivity gains in the domestic
economy, especially in the early 1970's, and selective protection against
imports (primarily by way of import quotas) awarded to manufacturing
industries. Under the first mentioned heading - changes in Australia's
external trading conditions - may be included restrictions on the access of
Australian agricultural products to overseas markets, particularly these of
the EEC and Japan, the oil pricing policies of the OPEC cartel and the trade
and development strategies adopted by many third world countries, especially

the so called newly-industrialising economies of South East and East Asia.

* The author wishes to thank Alan Powell and Brian Parmenter for detailed
comments on an earlier draft of this paper.
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the rest of the world, is a useful tool for analysing the implications

for the domestic economy of such world commodity price changes.

It is appropriate to consider the structural implications
of changing world commodity prices within a medium term to long term
setting. The version of the model used to provide the medium term
projections in this paper is yet to be fully developed. The paper has
outlined a number of planned improvements. Progress on the implementa-
tion of these improvements will be geared closely to the amount of
resources devoted to continued development of the IMPACT framework. In
making these improvements it is the availability of data rather than

theory or technique that is likely to prove the limiting factor.

Finally, the results of the world price scenario developed
in this paper imply a favourable outcome for the economy as a whole and
for most industries and commodities in the agricultural sector. The
relatively strong performance of the agricultural sector follows from the
favourable world price prospects assumed for several important agricultural
commodities such as meat products and wool. As noted in section 3, however,
the world price projections used in this study represent the expected out-
come of a multitude of economic forces operating in the global economy, with
Asian industrialisation being only one such force. In order to obtain pro-
jections that could be attributed solely to the process of Asian industriali-
sation, the world price scenario developed in this paper would have to be
filtered of all influences.other than those pertaining strictly to Asian
industrialisation. Furthermore, given the inevitably tenuous nature of
world price projections of this type it would be important for policy makers
to undertake sensitivity analyses with the model using a range of alternative

world price projections.

in increased opportunities for Australian exports to these no::ﬂawmwww

especially for raw materials and lightly processed mining products (which
provide inputs into their rapidly expanding manufacturing sectors), for
higher technology manufactured goods and for unprocessed and lightly
processed food products (to supplement the outputs of their now relatively

smaller agricultural sectors).

In view of its obvious importance as a source of structural
change in the Australian economy, it is not surprising that the topic of
Asian industrialisation has received considerable recent attention from
Australian wno:oawmnm.m Much of the work to date has been concerned with
assembling and interpreting the data on Asian-Australian trade flows and
developing scenarios on future trade growth. In addition, there have been
some attempts to explain, using essentially ad hoc procedures, these trade
flows in terms of traditional Heckscher-Ohlin ideas about comparative advant-
mmm.u

The contributions to structural adjustment pressures in the
Australian economy from changes in overseas trade prospects have also been
addressed in w number of previous IMPACT Project studies. A study by
Dixon, Parmenter and Sutton (1978 (a)) showed that the Australian economy
as a whole benefitted from the world commodity price changes that took place

4

over the late 1960's to early 1970's, though adjustment pressures emerged

1. These export opportunities are not of course specific to Australian
suppliers. The Australian economy appears, however, well suited to
producing, at competitive prices, many of the commodities demanded by
the newly-industrialising Asian economies.

2. See, for example, the research report by the Bureau of Industry Economics
(BIE (1978)) and the contributory papers to the Workshop on Growth, Trade

and Structural Change in an Open Australian Economy (Kasper § Parry (1978)).

3. See Kasper and McMahon (1977).

4. These changes involved a fall in the world prices for textiles, footwear
and clothing relative to those of agricultural and mineral products and
processed and unprocessed energy products.

13958/80—3
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final amsmsa.H The econometric analysis would hopefully establish

substitution prospects between inputs to the mine and transformation

prospects among the various minerals produced by the mine.

Before concluding our discussion of supply constraints to
mineral production one further issue should be mentioned - changes in
mineral extraction techniques. Writing in the context of world supplies,
Freebairn (1978) cites a number of studies by Harris (1975}, Leontief (1977)
and others that contend that mineral requirements over the next decade will
be obtained at constant real costs with enhanced technology offsetting the
rising costs of mining poorer ore bodies. Changes in mineral extraction
techniques have been particularly rapid in the Australian mining industry
over the past two decades, with Australia now at the forefront of a number
of types of extraction processes. It may therefore prove difficult to
unscramble supply shift factors from any tendency for the supply curve to be

upward sloping.

5.5.2 Fishing

Our modelling of the fishing industry currently assumes that fish
do not become harder (i.e., more expensive) to catch as more are caught, an
assumption that fails to recognize the biological characteristics of the self
renewable fish population. We are currently revising our treatment of the
fishing industry to incorporate both biological and economic factors. The

revision essentially involves specifying a biological growth constraint on

1. The present 1-0 treatment of the mining sector recognizes commodity
categories as producing units. Some categories, (e.g., other metallic
minerals) contain a variety of minerals produced in mines with consider-
ably different extraction technologies and extraction-cost profiles.

scenario, while section S discusses the limitations of the current
modelling framework and reports on current research developments.

Conclusions are presented in section 6.

2. The ORANI Model in Long Run Mode

ORANI is a multisectoral model of the Australian economy
based on the Australian Bureau of Statistics (ABS) 1968/69 Input-Output
(1I-0) Tables. Salient features of ORANI are its high degree of disaggre-
gation and explicit basis in microeconomic theory. ORANI places
particular emphasis on international trade flows and incorporates the
capacity to determine endogenously, at the commodity level, both imports
and exports. The basic version of ORANI is fully described in Dixon,
Parmenter, Ryland and Sutton (hereafter DPRS) (1977). The projections in
section 4 are derived from a later version -~ ORANI 78. This version
differs from the version described in DPRS (1977) mainly in the specifica-
tion of the agricultural sector. In ORANI 78, multi-product enterprises,

which are fundamental to Australian agriculture, are modelled oxmwwnWﬂww.u

ORANI 78 can be used either in short run or long run mode.
By short run mode we refer to simulations in which industry specific
capital stocks are held fixed. By long run mode we refer to simulations
in which capital is freely mobile between wzmcMwuwmm. The ORANI 78
simulations of the effects of higher energy prices on the Australian
economy provide examples of both short and long run modes of use. Ina
recent simulation we investigated the short term effects of the August 1978
budget decision to raise domestic oil prices to the world parity level

existing at that ﬁwam.m The computations showed the

1. Full details are given in Dixon, Parmenter, Powell and Vincent (1979).

2. See Vincent, Dixon, Parmenter and Sams (1979 (a)).
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is the CRESH substitution parameter for the fixed factor in industry j

*
and zwu is the "modified' fixed factor cost share in industry j .w

Assuming freely mobile capital between industries (the case in the

world price simulations) the fixed factor share is zero in all but the land
using agricultural industries. Hence, long run supply curves are horiz-
ontal (i.e., unit production costs are assumed to be independent of output
levels) for all commodities other than those produced in the land using
industries. The appropriateness of the horizontal supply curve assump-
tion for the resource based fishing and mining industries is currently

under investigation at IMPACT. In section 4 we attributed much of the
output volatility of the fishing and mining export industries to the absence

of supply constraints on the commodities produced by these wna:mnawmm.mvw

5.5.1 Mining industries

The horizontal supply curve assumption implies that Australian
mines can meet increased demands for their products at constant unit costs.
That is, the increased demands will not lead to the extraction of more
marginal deposits (in terms of grade or location) and hence increased prod-
uction costs. This implies that the mine orebody in itself earns no
rental. (In terms of the I-0 framework, all of the industry gross oper-
ating surplus accrues to the fixed capital stock and the working capital of

the mines in that industry.)

1. See Dixon, Vincent and Powell (1976) for a derivation of (5.1).

2. Recall from section 4 that these industries exhibit output responses
ranging from - 23 per cent (Basic Iron and Steel) to + 60 per cent (Coal).
In the present version of the model, more extreme specialisation in the
production of commodities with favourable world price prospects from
these industries is prevented by the less than infinite (though still
large) foreign price elasticities of demand assumed for such commodities.

3, It is interesting to note that the growth projections for the chief gainer
(Coal), which are equivalent to an annual growth rate of about 10 per cent,
while large in relation to the economy-wide average, do not appear large
when compared with the projections, currently being expressed in the media,
about future Australian coal growth prospects.

employment, etc., in a typical year - say five years hence - will
differ as a result of the exogenous change from the levels they would

have reached in year 5 in the absence of the change. The great

advantage of the snapshot approach is that it avoids problems in specifying
a fully intertemporal model. However, questions concerning the path by

which the economy reaches the snapshot year are left unanswered.

2.1 Salient Features of Short Run Mode

ORANI 78 can be used in either short run or long run mode.
Since the vast majority of the applications so far reported have been of
the former type, it is opportune to consider them briefly so that the
properties of the long run simulations can be brought into sharper focus.
A variety of approaches towards short run simulation with ORANI is possible,
but the one most often used by the project team involves the concept of the
neoclassical short run. Simulations in neoclassical short run mode are
based on the assumption that changes over the simulation period in the level
of capital stocks in use in each industry may be ignored. The neoclassical
short run is assumed to be long enough, however, for the investment plans
of industries (as revised in the light of the exogenous changes under
scrutiny) to affect the demands faced by industries producing capital goods.
In most of these short run simulations the real levels of each of the major
components of absorption (viz., consumption, investment and government
spending) are treated exogenously. This leaves room in the story for an
independent influence of fiscal and monetary instruments on the macroeconomy
(such macro instruments not being modelled in ox>zHu. In many (but by no
means all) short run simulations, the level of real wages has been treated
exogenously; in all but one of the reported ORANI applications, inter-

occupational wage relativities have been regarded as exogenous. This

13958/80—4



savedsoxd uorzewzogsueay onpoad Higyn Suraey se

pa1iapou 918 ¢ OIQRL FJO ISTI SYl UL $OTIISNPUT 204Y71 ISATF oYy ATUO [9pow
843 yo uotsasn juesaxd syl ur ‘eprs ionpoad sy uo LSorouysed HIAWD pue
oprs yndut sy3 uo AJofouyssy Heau) 03 SMOTTR LI0oyl aY3 9TTYM JBY3 930N 7

‘potasd oysdeus ays

I03 32035 [eatded UT 9SBOIOUT IYI O SATIR[2I STUTA®S DTISOWOP UI SSBOIOUT
a3 uo pusdoep 03 POWNSSE ST SNTEA 8SBG $3T WOIJ oIVYS STYI Ur ofueyd

9yl "sjuaprsex orisewop o3 Jutnaooe savys oyl Aq perydriinu (poutwialep
Appoage) 1eitdes 03 Uanlal TEIOL HYL SE PIJRINMIOT ST PIQEIIBA JID1leY

oyl - (ewodut 3stieitded orisowop 03 pue sodesm 03 JUINIOOR SWOIUT FO SWISY
ut) sButABS oTaseuwop Iesd joysdeus ureydxs 03 papesu ST UOTIENDS PUODOS

' *(potxed zoysdeus ayjz xoAo 3003s jertded oyl ur yimoxd oyl Jo swasy
ut) juewm3soaut yead joysdeus uterdxe 03 pepesu sy uotienbe uy -pexinbax
318 suorienbd TRUCTITPPE TBIBASS *syTRIep 103 {{q) 0%61) uOXI(Q 88y I
4 4

Y ‘s3500 Tei0l §,{ AJISNPUT UT S$1S0D JXOIDBF PIXTI JO BIBYS Y3 ST oM

T
“andano s [ Lxasnpur ur 1 Airpoumtod Jo axeys onpoxd syl St (S 9I9UM

d

4 M T T

o] B e

rs) ~ﬁ - - s o= 2

rg;
1

1 Aq ueAld sI ﬁmwu Ax3snput spm
oy ut paonpoxd A3Tpoumwod T ays jyo andino yo L3rorasere eorad umo sy

Y3’

2 8L INV¥0 3o 4Borowyo3 uoronpod HIRD-HSAUD O3 IOPUN

sjurwIasuon Arddng uny Suo] §-g

H.a0wua~0mam orasewop pue 1onpoxd orisowop ssoIf ULOMIBG DU I FIFTP
ayz se aped oysdeus oy ut molyur Te3rrded jou BUTlETNOTED SAATOAUT aanpadoxd
STYL °S350d SUTIDTAXES ITOYL J0F asuemorle 11517dxe oyew pue xwvaf joysdeus

ay3 ut smory reardec sstuafopus prnom yorysm Topow unt Suoyr SYIl JO UOTIBDLF

-1o0ds 9AT3rRUIS}TE ue pauriine A13usdax sey ((q) 0961} uoxiqg

*$8TIISNPUT aaTsualut Telided Jo (eriusiod yimoid aarieisa oyl pue

Awouods or3sewop o2yl yo A3T7rgelryoxd SUl Jo JUSUDIRISIGAv Ue 03 Surpeay

14

potaad asuodsax ayy "1eAs1 Lxasnput oy3 3B pue 23eF0a38e oy3l 3e yiloq
‘paucpueqe st uoridunsse L31x1y veirdes syl  -xesd joysdeus STyl pue (Ieak
aseq x0) jurod sfejuea usarf sy3 usemisq yied swIl 9Y3 Ino 9L} 03 IpRU
st 3dweiie oN  copew ST Auwouode oyl jyo ,joysdeus, ® yoTysm Ioy xeak eaniny

TRUTHOU SWOS 03 I9J2d INYY0 M3ITM opew suorivafoxd unx 8uorq

apoy uny-Juom yo saxnlesg xolew z°'7

*s3ustodwod 959yl JO SOZIS SATIRIAL SYl INOQR SMITA

wxty Surpioy aosn Aue Agq safueyds ejex afueyoxs pue UOTIBIJUTL DIISSUOP FO
sanixTw B se paldxdrejurax aq pinod Auriniss ropun safueyd snousfoxs ayl o3
asuodsax UT TPA9T 92Txd UBTIBIISNY 2YJ UT SIUSWDAOUW SNOUSSOPUS JUBITNSSI
8yl fsnouafoxe se o1evx o3uvydxs oyl ueqel LI[ENSN SABY SM IOUSTUSAUOD 04
TIPYI0 BY3 uo ‘UOTIBIFUL FO 93vI OIISawop 9yl ur sefueys pue ‘pury auo syl
uo 93ex 23ueyoxs oyl ut sofueyd ozur pouoriraxed sae OTIBI STYI UT Sjudw
-aa0u po1defoxd ayi moy noge Aes o3 Furyidue sABY 10U SOOP INVYO ‘spood
papexl yo 821xd Aousxans uBTexoF 8yl 01 [9AST 3IS0D DTISOWOP 9yl JO OTIBI dY3
st poziuadopus sedtxd sarieror oyl Suowe juelaoduy ssatI3snpur o sind
-3no ay3 pue (puey ‘yeitded) SI0IDEY POXTF UO WINJOI JO S9IBI 943 JO UOTL
-puTWIOlIep snousfopue eyl arqeus paziusdopus axp yorym soorad sarimysx Ausuw
ayl  ‘snouadopus snyil ST apeil jo sourieq 2yl ‘L1snousfoxs pslesal Iswioy
9yl puw ‘speal JO odurIBq 9yl pue uoridIiosqe JOo wnS Syl SB POULISP 409

YITH *d@H TSI JOUOTIBUTWISIOP oyl o3 jusTeatnba st juswdoyrdwe jo uoriezr
-usBopus ayx ‘puey Teaniinorale yo sadda 1w jo Arddns ay3y yo pur sotaisnpur
JUSIBIFTP FO s%203s teirded oyl Jo apow unx 3XoYys uT £3rouddoxs syl usAIn
*snousfopus snyy st Juswdordug ‘ofem reax Jutod syi e 18w 9q uwd Apnis
zopun saBdueyo snouafoxs oyl yo 3I[NSsI syl se uorjednado Lue Suroejy puewsp
jusmlordwo oyl ut uorsuedxe Aue j8iBw B Yons uj *19)JBW INOQE] YOBIS ®

3o uvotadumsse syl 3ve[yex 03 peuSisep st safem Jo juswiesil snousfoxs



44,

with these changes. One way of assessing the significance of these
omissions is by (a) comparing the projected changes in occupational labour
demands with the historical evidence on inter-occupational labour mobility
(which has taken place largely independently of formal retraining
schemes), and (b) comparing projections of the changes in industry
capital stocks with 'natural' wastage rates that could be expected
through, say, depreciation over the five year period. While we have

not done this in any formal way for the present mwacumﬁwosw a quick
glance at the results suggests that the changes in industry capital

stocks and workforce composition implied by the world price projections

would not involve significant adjustment costs.

5.4 Endogenising Capital Flows in the Snapshot Year

The results in section 4 indicated that, given fixed rates of
return to capital, the aggregate capital stock in year five would be 4.4 per
cent greater as a result of the compounded changes in world commodity prices
than its level in year five had world commodity prices remained constant.
Recall that in generating these results, the balance of trade in the
snapshot year was assumed constant. The constant balance of trade assump-
tion is less than ideal for two reasons. Firstly, it implies that the
increase in the economy's aggregate capital stock takes place by capital
flows over the snapshot period but not in the snapshot year. Secondly, it

does not account for the costs of servicing the accumulated capital, thus

1. Such an exercise was undertaken, at least with respect to occupational
labour changes, in a previous IMPACT study - see Dixon, Powell and
Parmenter (1979). In that study, the authors concluded that the
extent of required occupational mobility arising via the ORANI projec-
tions (from prospective changes in Australia's international trading
pattern, and from additional mineral exports) was well within the range
of historical precedent.

envisaged must be long enough to accommodate any reconfiguration of the
capital stock occasioned by the exogenous changes under study (in this
paper, the foreign prices of traded goods). That is, no industry should
be required to contract over the projection period at a rate faster than is
consistent with depreciation of the base period capital stock plus such
inter-industry transfers of second-hand equipment as may be possible. One
does not always know a priori whether a particular projection horizon

(5, 7 or 10 years, say) will turn out to be consistent with this aspect of
the neoclassical long run; the matter can always be checked ex post. If
one believes in upper limits to feasible rates of capital formation,

analogous considerations would apply in the case of industry expansions.

In ORANI the natural dual variables of industries’' capital
stocks are their rates of return on new investment, These rates of
return are set exogenously in long run simulations.  The paradigm justify-
ing this takes the supply prices of capital for investment in different
types of activity as given .on world markets. Any exogenous input into
ORANI which causes the Australian rates of return to deviate from these
global wosm term yields is assumed to cause the corresponding domestic ind-
ustries to grow, or to decline, at speeds ensuring that the domestic rates
of return are once again in balance with world rates in the last year of
the projection horizons (i.e., in the 'snapshot year'). The mechanism
assumed to make this possible, but not currently modelled in ORANI, is the

international flow of capital.

In long run mode, it would be sensible in most simulations to
treat one (but only one) of either real wages or levels of labour demand as
endogenous. Shocks such as the overseas price changes assessed in this

paper do not, we believe, have any necessary implications for the long run
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42.

a 1980/81 I-0 table in the model's data base, we would expect that
under the shock of higher world energy prices, outputs of the three
multi-product agricultural zones (industries 1, 2, 3) would contract on

average by more than the six per cent indicated in Table 3.

A preliminary version of the 1974/75 I-0 table has recently
become available. Work is currently under way to ensure the speedy
adoption of the soon to be released final version of this table. The
Australian Bureau of Statistics has undertaken to produce updates of the
1874/75 1-0 table on an annual basis, commencing with the 1977/78 finan-

cial year.

5.2 The Incorporation of Scenarios on Technical Change

Underlying the world commodity price projections in section 3
are assumptions about technical change in overseas industries producing

these commodities. While the ORANI 78 a:moawp

incorporates a comprehen-
sive treatment of technical change, the necessary software developments
required to incorporate the user's exogenous scenario on technical change

are not yet complete.

Technical change in ORANI is of the factor augmenting type.

Industry production functions are written as follows

X X X
7 = £ L oLl (5.1)

3 ATy memy
AT A A
where f is a non-decreasing function of each of its arguments, Z is the

industry activity level, the X's are input levels and the A's are

technical change variables.

1. See Dixon (1980 (a)).

11.

Finally, in the current long run configuration of ORANI,
we assume that in the snapshot year the external trade account is approxi-
mately in balance. This assumption is imposed by setting the change in
ORANI's balance of trade variable (AB) to zero in the snapshot %mmd.w
The ORANI model in its present form does not include variables to represent
capital inflow and capital outflow. However, although these two variables
do not appear explicitly in the model, their net value must implicitly be
influenced by the exogenous setting of AB . Recall, however, that the
economy's aggregate capital stock in the snapshot year is endogenous.
Clearly our assumptions of (a) an effectively exogenous nef capital inflow,

and (b) an endogenous aggregate capital stock, are potentially in nosmpwnﬂ.w

With AB set exogenously in the long term mode, the GDP
identity requires that real domestic absorption be determined endogenously.
The model therefore determines the change in the level of domestic absorption
which must accompany the exogenous shocks given a constant balance of trade.
ORANI does not explain the distribution of the change in absorption, which is
allocated amongst its components (aggregate consumption, investment and

government expenditure) according to their initial shares.

2.3 Setting Up the Long Run Simulations

As we have seen above, the transition from short to long run
mode essentially involves making changes to the exogenous/endogenous variable
partition. The replacement on the endogenous list of the trade balance by

absorption is a case in point. But perhaps the most important swap among

1. The balance of trade deficit in ORANI's base year was 1.4 per cent of
GDP.

2. This potential conflict is an obvious current shortcoming of the long
Tun use of ORANI. In sections 5.4 we discuss plans for endogenising
capital flows in the snapshot year.

13958/80—5
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40.

The most obvious shortcomings of the section 4 experiment are :

(1) The model's base year (1968-69) wm.nosmwamumvww outdated,

(i1) No allowance has been made for technical progress in the
domestic economy between the base year and the snapshot
year.

(iii) No account has been taken of the costs of retraining
labour and shifting capital between industries to achieve
the new industrial and workforce composition implied by
the solution.

(iv) Questions relating te the financing and ownership of the
aggregate capital stock are left unanswered (that is, the
model does not, at present, endogenise capital flows
between Australia and the rest of the world in the snapshot
year).

v) The long run supply curves for the products of all non-land-

using industries (except that of the crude oil industry)

are assumed to be horizontal (while the long run supply

curve for crude oil is assumed to be vertical).

Each of these issues is considered inthe following sections. Suffice it to
remark here that each of the above factors has the potential to effect the
quality of the partial projections given in section 4. The reason that
point (ii) is relevant to the quality of the partial projections (in addition
to the generation of forecasts) is that the exogenous scenarios on the world
prices of traded commodities necessarily imply some view about the state of
overseas technology. These price scenarios, therefore, encapsulate not

only a view about overseas cost and trading conditions, but also about

13.

3. An International Trade Scenario

ORANI is a model of Australia, not of the world economy.
It does not contain equations to describe the foreign supply conditions
for commodities that Australia imports. Nor does it attempt to
explain foreign demand conditions for Australian export commodities.
In order to use the model to analyse questions related to international
trade, the user must construct a scenario of Australia's world trade
opportunities, essentially in terms of world price projections of inter-
nationally traded goods. While Australia is assumed to be a 'small
country' with respect to import markets, i.e., the world prices of goods
imported by Australia are assumed to be independent of Australian import
demands, provision is made for the foreign demand nC%<om.mwnwmm Australian

exporters to be downwards sloping.

In the present exercise, the task is to establish the
consequences for world commodity prices in the mid-1980's of an
anticipated continuation of industrialisation in Asia. However, it is
somewhat unrealistic to envisage a set of changes in future world commodity
prices which can be attributed solely to Asian industrialisation. The
pace of Asian industrialisation, and hence the consequences for certain
world commodity prices will be linked to numerous other world events,
such as, for example, developments in the world energy market. The scen-

aric developed here therefore attempts to take into account the influence
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38.

Table 4 : Projected Impact on Farm Industry Incomes

of Complete World Price Scenario

Industry Real Income Real Income
Industry

per cent per cent
1. Pastoral Zone 16.1 5. Milk Cattle 5.7
2. Wheat/Sheep Zone - 6.4 6. Other Farming Export - 22.3
3. High Rainfall Zone 14.1 7. Other Farming Import

Competing 0.3
. North Beef 14.7 !

4. Northern Bee 8. Poultry 2.4

These results for the strongly export and export related indust-
ries (1 - 4, 6) follow closely from the world price scenmario. They indicate
strong income gains for the industries producing commodities with favourable
world price prospects and vice versa. Industry 5 (Milk Cattle) in the model
produces in fixed proportions both meat cattle and wilk cattle and pigs. The
former is sold to the Meat products industry and hence to exports, while the
latter is sold to the Milk Products industry for processing. It is the favour-
able world price scenario for the meat products commodity that explains the
moderate income performance of industry 6. Industry 7 (Other farming import
competing) produces commodities which are essentially non-traded or not subject

. . PP | . :
to effective import competition. Its output and income performance is there-

z In our data base,

fore due largely to factors in the domestic economy.
industry § (Poultry) sells to the Meat Products industry (32 per cent of
sales) and to consumption (62 per cent of sales). The output and hence the

income boost of the Poultry industry is mainly attributable to the increase

in world demand for meat products.

1. Although this industry produces tobacco leaf, for institutional reasons
the tobacco processing industry does not vary its mix of inputs between
domestic and foreign sources in response to relative prices,

2. Consumption of both the other farming import competing and the ﬂovmnno
products commodities increase by less than the aggregate consumption
growth, principally because of the low income elasticities of demand
assumed for these products. This leads to the poor income performance
of industry 7.

15,

Freebairn's study is in turn partly based on overseas work in this area,

including the recent United Nations study entitled The Future of the World

Economy by Leontief and oﬁ:owm.u We have also drawn on historic data
of world commodity price changes over the late 1960's to mid-1870's to

supplement information obtained from the more forward looking studies.

The world price scenario is summarised in Table 1. The
scenario refers to ‘'average' trade opportunities in a 'typical' year. In
keeping with the snapshot concept, the scenario abstracts from seasonal
influences, business cycles and other transient phenomena. The projec-
tions in the table are reported as price movements relative to the slowest

: . 2
increasing group.

Broad features of the scenario are as follows. The prices
assumed to rise slowest are those of the machinery, equipment and appliance
group.  This group also includes motor vehicles. We anticipate that
continued scope for capital intensive production techniques and technical
innovation will lead to falling relative prices for commodities in this
group.  The next slowest to rise prices are those of products exported by
or soon to be exported by the newly-industrialising Asian economies. Note
that included in this group are basic iron and steel and most metal products
not highly fabricated. We anticipate that as Asian industrialisation
proceeds, real wage increases in the more advanced Asian economies {e.g.,
South Korea) will shift the comparative advantage of such economies away
from the traditionally labour intensive products into the more complex manu-

facturing processes such as steel production. Lower technology manufactured

1. See Leontief et al. (1977).
2. Only relative price movements are relevant for the ORANI model. The

absolute rate of inflation in the rest of the world will have no effect
on ORANI results.

13958/80—6
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36.

The largest gainers are the three export industries Coal,
Fishing and Other Basic Metals, all of which are projected to have
extremely favourable world price prospects and are assumed, in the
present version of the model, to exhibit perfectly elastic supply curves
over the medium term. The next three industries all produce export
oriented commodities with favourable world price ﬁuowvaAm.H The strong
output performance of the Meat Products industry is attributable to the
very favourable world price prospects for the meat products export commodity.
The moderate output performance of Forestry follows from the strong output

performance of the Coal industry. In our data base, nine per cent of the

total sales of ferestry products are absorbed by the Coal industry.

The four largest losers are all export and export related
industries with particularly unfavourable world price prospects for their
products. In addition, all such products are assumed to face highly
elastic foreign demand curves. The next largest loser, Motor Vehicles and
Parts is an import competing industry particularly vulnerable to import

nosﬂmﬂwawos.m

"Given the unfavourable world price prospects assumed for
motor vehicles, a strong substitution towards the imported product occurs.
Relatively poor world price prospects and vulnerability to import competition

are themajor reasons for the poor output performance of Cotton, Silk and Flax

1. Northern Beef produces only meat cattle which is exported as meat
products, while 88 per cent of the base year output of the Pastoral Zone
and 82 per cent for the High Rainfall Zone consists of wool, sheep and
cattle.

2. The vulnerability of an industry to import competition is, according to

ORANI, an increasing function of the base period import penetration by the

commodities of that industry and the elasticity of import substitution.

The base year import share for Motor vehicles and parts is 31 per cent and

the import substitution elasticity is 5.0. (Both are relatively large
numbers - see DPRS (1977), pages 160 and 210.)

17.
Table 1 continued ....
Price Projected Additional
Commodity cmmnwwvﬁwo:m,v Group Inflation in Commod-
ity Price Relative
Number N
to Slowest Growing
Group {(Group 9)
(% per year)
SUGAR AND RELATED PRODUCTS
Other farming export; Confectionery; 7 2.7

Food products n.e.c.

MAINLY EXPORTS AND PROSPECTIVE EXPORTS
OF INDUSTRIALISING ASIA

Cotton, silk and flax; Textile finish-
ing; Textile floorcovers; Textile
products n.e.c.; Knitting mills;
Clothing; Footwear; Sawmill products;
Plywood and veneers; Joinery and wood
products; Furniture and mattresses;
Glass; Clay products; Cement; Non- 8 r 2.6
metallic mineral products; Basic iron
and steel; Structural metal; Sheet
metal products; Metal products n.e.c.;
Rubber products; Plastic products;
Other manufacturing

MACHINERY, EQUIPMENT AND APPLIANCES

Motor vehicles and parts; Ship and boat
building; Locomotives; Aircraft building;
Scientific equipment; Electronic equip-
ment; Household appliances; Electrical 9 9 0.0
machinery; Agricultural machinery;
Construction equipment; Other
machinery

a. The composition of most commodity categories can be inferred from the

commodity description. Details are in Australian Bureau of Stat-
istics (ABS) (1978). The commodity categories, Other farming
export, and Other farming import competing, are not used in the ABS
I1-0 classification. Other farming export consists mainly of sugar

cane. Other commodities included in this category are various
fruits and dried vine fruits. Other farming import competing inc-
ludes tobacco leaf as well as vegetables and flowers.

b.  Commodities which are essentially non-traded do not appear on this list.

¢. The overall world commodity price level is assumed to inflate at the
same rate as for this group.



*(z°g-) suoyz desys/ieayy pue ‘(g°g-) usu
~dinby dtuox181g ‘(9°9~) X®BI4 ¥ AITS ‘U0330) *(£1-) siaBd
‘sa1oTyap I020i ‘(§T-) axodxg Butwxeg xoylp ‘(gz-) 10918

pue uoiy oIseg ‘(0¢-) 99U $30NPoxy pood ‘(pg-) AP UOI] : SI9507

*(z79) Axaseroy pue ‘(gr/) sionpoxy
1ealy “(1°8) suoyz TTwFurey YSTH ‘(/L°8) Fooyq uIaylioN ‘(/'6) suoy
[exoased {0°zg) STeisy orseg 194l ‘(0'¢p) Burystg ‘(8°6§) IBOD : SIdUTEH

: SMOTIO0F se aae sosuodsex ndino ofe

-ausdzed xroyn yltm Ioyzefol ‘sassol pue sasured urew osoyy  -3swol uted o3
pa1oafoxd soraasnpur ydte oyl pue orxeusds »orad priom oyl moxy jsouw ured
01 poaosfoad setxasnput 24ydre ayy o3 sosuodsox indine Lx3ISnpUl JO UOTSSND
-STp BuTuTRWEL Y 3IDTIISHI [IIM @M ‘S UUNTOD UT SITIISUPUT [Te Jo ssuodssx

ndino ayz yo uorarsodxs perreilep v Suridweize upyl Jeyimy

rarqeinoarzun Atxeinoiiced oxe siocadsoxd eorad priom osoym asoyy ‘ot

‘1 219, uT 6 dnoxd o1 pariIsserd serirpowmon Juronpoxd serxisnpur (ITT)
pue ‘Arofsied uetsy SUTSTTETIISNPUTI-ATMOU BY2 03 POTITISSEID oIe $OTITPOUOD
DSOUM SOTIISNPUT Iedmicoy pue JUTYIOTD 971ixel (1ULIN® 19SS e 03)

pue ‘sotaisnpur Furssevoxad Tezeutw pue Texoutw LFxous-uou {IT) sSaTLISTUPUL
pooy passevoxd pue feaniinorife pojuotio xodus [BI9A8S (T)  opnIoUl Aseyl
rsavodsoxd eotxd priom ayqeanoaeiun Arxe[noriaed evey 03 poivadxs sae

UDTYM DUB SISBOIOUT 380D OTIsawop 03 oyqridessns Lrieynstiyzed aie yosrys
SSTIISNPUT POPEII SOYL U0 010A0S IsoW axe saxnssaxd sseyl - (senbruyosl
uotaonpoxd ut sauswsaoxdwr se yons) 9SIDIBXD SIYL UT poyrepow A13T

-ot1dye 10u sxolopy FuUTAL06JI0 SIQBINOAEF JO ddUasqe 8yl ur ssansssxd jusu
-1snfpe 9vey 01 poidedxo aq uwd jusd iod p 7 aoyoq yamoxd jndino poivaloxd
YIIM SBTIISTIPU] *3uen xad poz yo uoradxosqe teoex ur ured eyl Aq peirmu
-txoxdde oq upd yorym ALwouodd oyl jo ssusmaozred yimoxd sferesrw syl yirm
woTIoUNfUOD UT PIXAPISUOD 3G PINOYS § UUNTOD JO S3I[uSaL HINTOSHE OY} SJUdY

sxo3oey jueirodurt syl sT eyl sousmrxojyxad ndino SInTosqE UBYL ILBYIBI

'S¢

"STTe39p I0F (9L61) UITeqealy 998 7

*((gL61) uxreqesxy osg) cordwexs Ioy ‘ieaym Ioy purswep xodwr PIIOM UT
sosedIour [rews AJuo o3edrdoTiue SIvYlo pue yaSA ‘d2H0 ‘ovd Aq suorivaloxd 1

m.xﬁmw ATuo 9q 03 paunsse $T SOTIIpouUmMODd 9ssyl Ioy Yoorlino vdtad

plIOM 9y  ‘SoTITpoumod Tersutw KBIsus-uou 8yl sureluod § dnoxy

ﬂ.uaw:ﬂeoag aq 03 A1eyrT 3ou axe safueyd Adryod opwIl pue SWOIUT ‘UOTY
-endod se yons sIoldey 1FTYS puBwa(q *s1oaa] uotieviaodsuexy pue SUTISOAXEBY
‘uorionpoxd e uOTIBSTURYOAW uy saoueape ydnoaya peiedroriue axe L3itarzounpoad

ut suted afaey aoyzany ‘suread yo ased SYL UI rolgeanoaeyun L{OAT3BIOX ST

siyonpoxd esayl xoj yooylino psunsse syl  ‘sionpoad xteyy pue surexd (ealsd

SNOTIRA - SOTIITpowwod [raniindotade Aq pejeutwop st 9 dnoxy

raudwaxInbax

zaodwt Dgg Staselour AI9ATleRTel B Yila uorldun(uod UT SpBIY 99Xj-Isenb
Guransus snyl ‘§,0861 oyl ozutr 1stsaad jou [TIM Juswesxde xedns TeuorIBU
~IDIUT JUDXIND BYL 1By 320dxd pinom apm *yoorano aorxd aedns aaTidvBIIIRUN
AT8ATIRIOL B 03 PRI 03 (SUOSESI TRUOTITIINU Ioj saonpoxd aedns poutiyedl

30 uotidunsuod paonpaz) SI0I0BY SPIS puUBMLDP D[qBINOABI $S9] pue (Lxsutyomw
Surssonoxd pue SUTISOAIVY JUSTIOIJIO SIOW PUBR SanbIuydel Juowsfeur pue SISS
~T1T3X9F 10330q) suorfox reordoxa twas ur sxozoey eprs A1ddns sigeinoaey jo
UOT3euTquwod ® o3edioriue oy ssedoxd Sutaniveynuew oyar ur xedns yo saesn

Aaeoy aae YOTUM S3T1Tpoumos pue JeSas sureiued dnoid 3xsu ayy

ST ITPOUMOD
9sayy xo0J sootxd SATIBYSL U0 sanssoxd PIEMUMOP B 9INSUS PINOYS 50TWOUODD
ueISy SUTSTTRTIISNPUT 9yl JO pasdueape alow oyl 03 sxadnpoxd uxolsoy
TRuOTITPEIY woly uorijonpoxd sionpoad [ejow pur 99315  PUB  UOIT
JO UOTABOOTAI Y]  "SOTWOUODS UBRISY Yl JO POSTBTIISNPUT 1SBO] OYI UT

A18uTseoxout painidejnuew 9q [[IM IBIMI00J pue SSITIX@3 Se ysns spood

‘81



34,

change their product mix towards wool, sheep and nmﬂﬁum.~ Note that

industry 2 (Wheat/Sheep Zone), which is the industry most heavily involved
in producing wheat, barley and other grains, experiences only a small

output gain relative to the other multi-product industries 1 and 3.

As a result of the world price changes whose consequences are
projected in column 3, employment demand for rural workers increases
substantially in line with the favourable prospects for the agricultural
sector as a whole. The sectoral composition of the economy is strongly
biased towards the land using agricultural industries. These experience
large increases in their return to land. This explains the fact that,
although real national income has increased, the share accruing to labour,

and hence the average real wage, has actually declined mwwmwﬁww.m

The column 4 results are included essentially for completeness.
Because the price scenario for this column includes a large group of commo-
dities with varying world price projections, the results in themselves are
of little interest. Note, however, that the outcome of the column 4
scenario is a very large terms of trade gain to the Australian economy.

The column 5 results represent the outcome of the complete
world price scenario, that is the sum of the effects in columns 1 - 4. As
noted earlier, this scenario is favourable to the economy as a whole,
resulting in higher domestic absorption and a higher real wage level. In
establishing the extent to which individual industries will face adjustment

pressures from the anticipated world price scenario, it is their relative

1. For a detailed discussion of the operation of the CRETH supply system in
determining agricultural commodity output performance across the three
multi-product industries, see Dixon, Parmenter, Powell and Vincent (1979).

2. This vreallocation of returns between factors can be thought of in terms
of the well known theorem of Stolper and Samuelson (see Stolper and Samuel-
son (1941)). The terms of trade change in column 3 causes an expansion
in the outputs of agricultural industries. Thus the real reward of the
factor employed relatively intensively in these industries (land) in-
creases at the expense of the real rewards earned by other factors (such
as labour).

19.
Group 4 contains several agricultural commodities - milk
products, and fruit and vegetable products. Because of barriers to

world trade in milk products, future movements in the rest of the world
demand function for Australian dairy products are particularly uncertain.
Income and population growth in the developing countries, especially those
of Asia, will have a beneficial effect but this will be offset by increased
productivity. Slight gains in real prices for both commodities are

anticipated.

Of the remaining agricultural commodities, wool and meat
products are located in group 2. That is, their relative world price
prospects are considered to be extremely favourable. For wool, the
influence of demand shift factors such as income and population growth and
higher prices for petroleum based competing fibres are projected to outweigh
shifts on the supply side. Genetic and animal husbandry and harvesting
gains in wool growing have been fairly small in recent times. While
important productivity gains in Australian wool production have come from
pasture improvement, the scope for large production gains on a world scale
from this and other sources does not seem high. For meat products the
outlook is complicated by the trade policies of major meat importers such
as the USA, Japan and to a lesser extent the EEC. Population and income
growth in the newly industrialising Asian countries, where the income
elasticity of demand for beef is quite high, are likely to be important
components of the rest of the world demand for Australian beef.  While
there are potential opportunities for substantial increases in beef produc-
tion in South American exporting countries, our judgment is that supply
shift factors will be overshadowed by demand shift factors. The fishing

commodity category is also included in this group. Australian fishing

13958/80—7
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32.

reflected in comparatively low values of the elasticities of mCGMAWﬁCﬁwos
between imported and domestic noasoawﬂwmmw Industries with sales
patterns oriented towards the domestic economy, and which are relatively
insulated from international trade, expand in line with the higher domestic
absorption. The rural worker category of the workforce (which is employed

only in agricultural industries) suffers the largest decline in employment

demand.

The column 2 results (which refer to the effects of a decrease
in the world prices of commodities exported by or soon to be exported by
newly-industrialising Asian countries, relative to other world prices) also
imply a terms of trade gain to the Australian economy leading to increased
domestic absorption and higher real wages. The initial tendency for the
balance of trade to move towards surplus (because of a reduction in the
foreign currency value of imports exceeding a reduction in the foreign
currency value of exports) is eliminated by the price adjustment mechanism
previously outlined. However, although the domestic price level has
increased relative to world commodity prices on average, it has fallen
relative to the world prices of all export commodities other than basic iron
and steel (which is the only ORANI export commodity in the group of
commodities assumed to be produced by newly-industrialising Asian countries).
The resultant expansion in export commodities other than basic iron and steel
explains the output growth of the agricultural export and export related
commodities and the industries producing them. Import competing indust-
ries producing commodities in the group 8 category of Table 1 face a domestic
cost/world price squeeze and contract in the face of increased import
competition,while service industries expand because of increased domestic

absorption. Occupations 4 and 7 are the main losers from the column 2

1. See DPRS (1977), p. 160, for the values of these elasticities.

21.

less formal. The prices of non-energy commodities have been adjusted

in an ad hoc fashion to be consistent with the oil price scenario. Of
crucial importance to the future of the Australian economy is the extent
to which higher world oil prices are reflected in higher world coal vawnmm.w
Here we have assumed that the world price of coal will closely follow the
world price of oil. This implies that the long run world supply curve

for coal is upwards sloping. (Substitution of coal for crude oil in key
end uses causes increased coal production costs and hence prices.) The
evidence suggests that there are immense reserves of coal. However, it is
unclear what the implications will be for coal extraction costs should

massive substitution of coal for oil occur.

3.2 Export Demand Elasticities

In typical ORANI simulations, exports are allowed to be deter-
mined endogenously for 13 commodities. These commodities accounted for
about 70 per cent of Australian exports in the model's data base. For the
remaining minor export commodities, changes in exports are set @xowm:Omew.N
Values for the export demand elasticities used in the section 4 projections

are as follows Wool (- 1.30), Wheat (- 12.5), Meat products (- 16.7),

Prepared fibres (- 2.63), Barley, Other cereal grains,

1. Vincent,Dixon, Parmenter and Sams (1979 (b)) investigated the polar cases

where (i) higher crude oil prices left coal prices unchanged, and
(ii) increases in crude oil prices led to coal price increases’of the

same magnitude. Under (i} the agricultural and other export sectors
expanded relative to the more domestic oriented manufacturing and
service sectors in order to meet the higher oil import bill. Under
(ii) because Australia is a net exporter of energy, the restoration of
external balance involved a contraction in non-energy export industries
at the expense of the domestically oriented sectors.

2. In the present exercise, scenarios on export quantity prospects for the
minor export commodities have not been developed.
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30.

Table 3 eontinued ....

1 2 3 4 5 6

S Other Cereal Grains -4.9 0.2 4.1 -1.1 -1.8 (c)

6 Meat Cattle -6.7 0.2 15.5 -1.8 7.2 (d)

7 Milk Cattle -2.4 0.1 5.6 -0.6 2.7 (e}

8  Other Farming Export -6.9 0.3 -4.5 -1.9 -13.0 )
9  Other Farming

Import Competing -1.8 0.1 1.6 0.1 0.0 (g)

(2) Industries are classified as import competing (IC), exporting (E),
export related (ER), or non-traded (NT). The categories are
judgmental. Export industries are those for which a major
share (generally greater than 20 per cent) of domestic output is
exported. Export related industries supply large proportions
of their outputs to export industries. Import competing
industries sell in markets where the level of import penetration
is significant and where imports and domestic outputs are close
substitutes. Remaining industries are designated as non-traded.

(b) Figures in columns 1 - 4 may not total those in column 5 because
of rounding errors.

(¢} Produced in industries 1 - 3.
(d) Produced in industries 1 - 5.
(e) Produced mainly in industry 5.
(f) Produced mainly in industry 6.

(g) Produced mainly in industry 7.

23,

have been adopted; namely (iv) that import parity pricing for
domestically produced crude oil is maintained over the snapshot

period and in the snapshot year, but that domestic oil producers are
unable to expand their production over the snapshot horizon in response
to increased ﬁﬁwammmw and (v) that technology is fixed so that indust-
ries are not allowed to substitute between alternative forms of energy,
for example, or between energy and other intermediate inputs as relative

input prices nrmzmw.w

The results are presented in three tables. Table 2 contains
projections for selected macro and employment variables, Table 3 for
industry and agricultural commodity outputs and Table 4 for farm
industry incomes. The figures in the tables refer to percentage changes
in the variables in a typical year, five years hence, from the levels they

would have reached in year five in the absence of the shocks.

Note that Tables 2 and 3 each contain five columns of results.
Columns 1 - 4 divide the world price scenario into broadly defined compon-
ents; energy and energy related products only in the case of column 1,
products exported by or likely to be exported by newly-industrialising
Asian countries in the case of column 2, selected agricultural and process-
ed food commodities in the case of column 3, and all remaining products
(mainly machinery, equipment, appliances and advanced country exports) in

the case of column 4. The results in column 5 refer to the complete world

1. The appropriateness of this assumption about the medium term supply
constraints on domestic oil production is discussed in section 5.

2. Note that industry production functions in ORANI do not allow for
relative price induced substitution between intermediate inputs or
between intermediate inputs and primary factors. However, the model
is currently being revised to enable it to accept scenarios on changes
in production techniques (see section 5.2). Changes in production
techniques can be envisaged as having both an autonomous component and
a component attributable to anticipated relative input price changes,
The technical change facility will therefore allow the user some scope
for exogenously accounting for relative price induced substitution
between inputs.

13958/80—-8
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Table 3 continued ....

Industry 6

29  Tobacco 0.1 0.0 0.1 0.9 1.2 Ic
30 Prepared Fibres -6.3 0.1 8.4 -1.6 0.5 E
31 Man-Made Fibres, Yarn ~-3.6 -0.0 ~2.0 6.2 0.7 IC
32 Cotton, Silk, Flax -2.9 -0.8 -1.8 -1.0 -6.6 1Y
33 Wool & Worsted Yarns ~0.4 -0.1 ~0.2 0.6 -0.1 Ic
34  Textile Finishing -0.3 -0.1 -0.2 0.5 -0.2 Ic
35 Textile Floor Covers -0.4 -0.2 ~0.3 0.5 ~0.5 IC
36 Textile Products nec ~-0.8 -0.4 ~0.9 0.9 -1.2 IC
37 Knitting Mills -0.3 ~-0.1 -0.2 0.2 -0.4 Ic
38 Clothing -0.3 ~0.1 -0.2 0.2 ~0.3 IC
39 Footwear -1.3 -0.4 -0.9 -0.3 -2.9 ic
40 Sawmill Products -0.5 -0.2 ~-0.7 1.3 -0.1 ic
41  Plywood, Veneers ~-0.5 -0.2 -0.3 1.5 0.4 i
42 Joinery § Wood

Products 0.2 -0.0 -0.1 1.8 1.9 NT
43 Furniture, Mattresses 0.5 0.0 0.1 2.0 2.6 NT
44 Pulp, Paper ~1.1 0.1 -0.6 3.2 1.5 IC
45 Fibreboard -0.7 0.0 ~-0.0 1.0 0.3 NT
46 Paper Products nec ~0.4 0.0 0.0 1.6 1.2 Ic
47 Newspapers & Books -0.0 0.0 -0.2 2.1 1.9 IC
48 Commercial Printing 0.1 0.0 -0.1 1.6 1.6 NT
49 Chemical Fertilisers ~5.0 0.2 6.3 -0.5 1.0 ER
50 Industrial Chemicals -1.1 -0.1 -1.7 3.9 1.0 IC
51 Paints, Varnishes ~0.2 0.0 -0.1 0.2 -0.1 NT
52 Pharmaceuticals ~-1.6 0.1 1.0 2.7 2.2 1c
53 Soap and Detergent 0.3 0.0 -0.0 1.8 2.0 NT
54 Cosmetics, Toiletry 0.1 0.0 0.1 2.1 2.5 ic
55 Chemical Products nec 0.2 0.1 -2.0 4.0 2.4 Ic
56 0il & Coal Products ~0.9 0.0 0.4 1.8 1.4 IC
57 Glass ~0.9 -0.2 ~0.4 0.4 ~1.2 ic
58 Clay Products 1.3 -0.2 -0.8 1.0 1.3 NT
59 Cement 2.4 0.2 -1.7 2.2 3.1 NT
60 Ready-Mixed Concrete 0.9 0.1 0.5 1.4 2.8 NT
61 Concrete Products 1.9 0.1 0.1 1.4 3.5 NT
62 Non-Metal Mineral

Products ~0.2 -0.1 -0.2 1.3 0.7 Ic
63 Basic Iron § Steel 11.0 -2.8 -6.3 -2.8 -23.0 E
64 Other Basic Metals 51.4 0.9 14.0 -6.3 32.0 E
65 Structural Metal 0.6 -0.1 -0.1 0.9 1.4 NT
66 Sheet Metal Products -0.4 0.0 0.6 0.6 0.8 NT
67 Metal Products nec ~-0.5 -0.2 ~0.9 0.3 -1.4 1c
68 Motor Vehicles, Parts -2.3 0.2 -0.8 10.0 -13.0 IC
69 Ship § Boat Building -2.7 0.0 -2.5 9.4 4.2 NT
70 Locomotives 4.0 0.1 -4.5 2.7 2.3 NT
71 Aircraft Building ~0.4 0.1 -0.2 ~-0.3 -0.8 1C
72 Scientific Equipment 0.1 0.0 -0.4 0.2 -0.1 Ic
73 Electronic Equipment -0.9 0.1 -1.0 -3.7 -5.5 Ic
74 Household Appliances 0.1 0.1 -0.1 0.8 0.8 IC
75 Electrical Machinery 0.4 0.0 -0.9 -2.2 -2.7 IC

continued

Table 2 continued ....

(2) Because the model's base year data indicates a small
deficit in the balance of trade, the percentage change in
exports exceeds the percentage change in imports to achieve

a constant balance of trade.

(b) This category includes both hired agricultural labour and

the labour inputs of owner-operators.

(¢} This column contains wool, sheep, wheat, barley, other cereal
grains, meat cattle, milk cattle, other farming import comp-
eting, poultry, meat products, milk products, fruit and veget-

able products, food products n.e.c., tobacco and prepared fibres.
(d} This column contains all commodities not included in columns 1 - 3.

(e) Employment is assumed to be determined by labour demand :

bottlenecks on the supply side are assumed not to exist.

price scenario. It should be emphasised that this partitioning of the
world price scenario is valid only to the extent that prices for a particu-
lar group of commodities can be regarded as moving independently of the
prices of commodities outside that group. In reality, all commodity prices
are inter-related. (A change in the world price of oil, for example, would
lead to a change in the world price of, say, iron ore.) Hence while the
partitioning of the scenario is of some assistance in illustrating the mech-
anisms underlying the results, it is only a set of projections based on a
complete scenario projection such as that shown in column 5 that is strictly

relevant.

afw Macro, Employment, Industry and Commodity Output Projections

In rationalising the projectionsin each column, the crucial factor
is the extent to which the exogenous world price changes constitute a terms
of trade gain or loss to the Australian economy. Given the medium term

macroeconomic assumptions of a constant balance of trade and exogenous
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