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ABSTRACT

The impact on the domestic mining sector of a range of economic
shocks is quantified in this study. These results are based on simulations
with ORANI, a computable general egquilibrium (CGE) model of the Australian
economy. The following economic shocks are examined in detail: a change in
the real wage rate as a cost to employers; an expansion in real absorption
(i.e., the sum of real household consumption, real private investment and
real government spending); protection for manufacturing industries; a
change in the tax mix in favour of indirect taxation; additional foreign

exchange earnings from, say, an expansion in the agricultural sector or

from new mining developments; and a movement in the exchange rate.
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AUSTRALIAN MINING AND THE ECONOMY:

A COMPUTABLE GENERAL EQUILIBRIUM ANALYSIS

by

Peter J., Higgs

1. INTRODUCTION

The impact of a range of economic shocks on the mining sector is
quantified in this study. To analyse these shocks requires an economic

model that captures:

(1) the larger economic environment within which the
Australian mining sector operates;
and
(i1) the vulnerability of the mining sector to competition on

world markets,

The ORANI computable general equilibrium (CGE) model of the Australian
economy (developed by Dixon, Parmenter, Sutton and Vincent, hereafter

DPSV (1982)) is ideally suited for such an analysis.
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2.  THE STANDARD SHORT-RUN MACROECONOMIC ENVIRONMENT

In this section we define a standard short-run macroeconomic
environment for an ORANI simulation. A macroeconomic environment consists
of the 1ist of macro variables contained in the user-specified set of
exogenous variables chosen to close the model. Rather than analyse in
detail all the elements of the standard short-run ngomcxwd we concentrate
here on its four most important features. Three of these can best be

explained in terms of choices about the environment which must be made by

the user, who must routinely assign to the exogenous set:

“{i) one of the price level or the exchange rate (as

numeraire);

(i1) one of the real wage or the aggregate level of employ-

ment;

(1i1) one of real absorption or the balance of trade surplus®

(Powell, Cooper and MclLaren (1983)).

Users must make these choices because there are no mechanisms in ORANI

suitable for determining:

"(I)  the extent to which induced changes in the real exchange
rate will be realized as changes 1in the domestic
inflation rate relative to the foreign rate or as

changes in the nominal exchange rate;
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NOTES

This paper was prepared with financial support from the Australian
Mining Industry Council. Comments by Alan Powell and Tony Lawson are
acknowledged with thanks.

These are listed in Higgs (1986, Appendix A.1, Table Al.1).

Note that documentation sufficient to reproduce the simulations
reported here is contained in Higgs (1986, Appendix A.1).

Note that the foreign elasticity of demand for ferrous metal ores is
modelled as -10.0.

The Services to Mining nec industry in the original input-output
data presented some anomalies, including a negative gross operating
surplus. The latter was eliminated in the standard ORANI data base
by the artificial device of attributing sales (fictitious, as far as
the original data go) to investment. The justifications for this
procedure are (i) that it cannot be true that an industry typically
makes a negative return on capital and (ii) that exploration and
proving, which are important elements of Services to Mining nec,
clearly are investment services.

The percentage change in the hourly wage rate is assumed to be the
same across industries, hence the lack of an industry specific
subscript on w.

The derivation of equation (3.2) can be found in Higgs (1986,
Appendix A.4).

Wages are assumed to be 100 per cent indexed to the CPI here. Note
that this assumption may be relaxed by the reader -- see Appendix
for further details.

Note that quantitative restrictions are expressed in terms of tariff
equivalents.

For a discussion on linearization errors see Dixon, Parmenter,
Sutton and Vincent (1982, pp. 325 - 333).

See Treasury (1985).

An alternative response is one where pre-tax wage rates are fully
indexed to consumer prices. See, for example, Dixon (1985) for a
study of the effects of the imposition of new consumption tax which
would raise purchasers' prices by 5 per cent with pre-tax wage rates
fully indexed to the CPI. Note however that Dixon (1985, p. 54)
concludes that “"the results are so bad I don't think we could get a
change in the tax mix without labour market reform.”

(3)

real domestic absorption is exogenous and set to zero

change. An equation implicitly contained in the ORANI
model is the Gross Domestic product (hereafter GDP)

identity:

GoP = (C+ 1 +G)+(X-M , (2.1)

where C refers to household consumption, I to private
investment, G to government spending, X to exports and M
to imports. As we have seen, users of ORANI must choose

between setting either real domestic absorption (i.e.,

(C + I + G), deflated by the appropriate price indices)

or the balance of trade {(i.e., (X -~ M), measured in

foreign currency) exogenously. When real domestic
absorption is set to zero change, as in the standard
short-run macroeconomic environment, the ORANI model
indicates the change in the balance of trade which would
need to accompany a tariff cut, say, in order to

maintain a given level of real domestic absorption.

The final feature is a standard analytical device for defining

the short run; namely the assumption that:

(4)

plant and equipment 1in use in every industry do not

change (from the levels they otherwise would have

reached) due to the shock under analysis {i.e., fixed

industry capital stocks). It is assumed that in the
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within-industry-17 sales, the sales shares to current ocutput and

investment of this industry are

16

(current ouput): I s1,17,3 7 (1= 81,17,17)
J=12

and
16

(capital creation): J S2,17,5 7/ (- md.gﬂ.“du H
j=12

namely, 0.35 (=0.235/0.676) and 0.58 Axo.wod\o.mﬂmv respectively. The
corresponding share of Other demand is 0.07 {=0.049/0.676). Then the
approximate output response zyp is 0.35 x 0.73 + 0.58 x 0.66 + 0.07 x

0.0 = 0,64 per cent, as shown in the text.

The details relevant to the one per cent expansion in real
absorption are shown in Table A.2. Proceeding as above, the average
output and investment responses in mining industries other than industry
17 are -0.71 (= -0.166/0.235) and ~0.76 (=-~0,296/0.391) per cent
respectively, In addition, the Other demands facing industry 17, which
is indexed to real absorption, increases by 1 per cent. Weighting these
as before, the output response of Services to Mining nec, 247, should be
about -0.62 (i.e., 0.35 x (-0.71) + 0.58 x (-0.76) + 0.07 x (1.00)).
This is in close agreement with the actual ORANI projection of -0.61 per

cent .,

3. RESULTS

The specific economic shocks examined are: a one per cent cut
in the real wage rate as a cost to employers; a one per cent increase in
real absorption; a 25 per cent across-the-board tariff cut; the imposition
of a new consumption tax which would increase purchasers' prices by 5 per
cent accompanied by compensating cuts in direct taxes; additional foreign
exchange earnings equivalent to one per cent of GNP; and an 18 per cent
depreciation of the Australian dollar with full discounting of wages for
the inflationary impact of the depreciation. Also contained in this
section is a discussion of the magnitudes of these shocks calibrated such
that each shock would cause a 5 per cent decline in the short-run real net

returns to the mining sector.

The standard short-run macroeconomic environment, as discussed

in section 2, was assumed for most of the simulation presented here. Any

deviations from this environment will be noted vmdos.m

3.1 Real Wages

By the real wage is meant the money wage deflated by some index

of the general level of prices. For our purpose, the consumer price index
(CPI) will serve as deflator. We need to distinguish between real wages as
a cost to employers of labour, and real wages as take-home pay (i.e., as
disposable income). The real wage as a cost to employers includes the
gross wage, payroll taxes and other costs of employing labour such as

superannuation contributions, etc.
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APPENDIX TABLE A.1: FACTORS UNDERLYING THE RESPONSE
OF SERVICES TO MINING NEC TO A ONE PER CENT
REDUCTION IN THE REAL WAGE RATE AS A COST

ORANI ‘Responses of ()
Industry Mining Industries Other demand
Output Investment for 17,
12. Ferrous Metal Ores 1.62  (.003) 1.73  (.061)
13. Non-Ferrous Metal Ores 2.23 (.033) 0.89 (,094)
14, Black Coal 2.76 (.019) 2.2t (.098)
15. 0il, Gas & Brown Coal 0.22 (.177) -0.87 (.109)
16. Other Minerals 0.58 (.003) -1.89 (.029)
|
Totals(b) 0.172 (.235)led 0,258 (.391)Lf]
fel + [£f] = (0.658)
17. Services to Mining nec  0.63 (.324) mmonOVAnm1cv Nm1oAaVA.czmv
(a) The share of the output of Services to Mining nec sold to each
category is shown in parentheses.
(b) The numbers shown in the output and investment columns are share
weighted sums,
(c) Investment in Services to Mining nec is set exogenously to zero
change.
(d) Other demand for Services to Mining nec (like all Other demand) is

sel exogenously to zero change.

TABLE 3.1 : THE SHORT-RUN MACROECONOMIC PROJECTIONS*
A Cut in An Increase An Across- The Imposition of Additional Foreign A Depreciation of
the Real in Real p the-Hoard a Consumption Tax mxn:m:mm Earnings  the Australian Dollar
Wage Rate?  Absorption Tariff Which Would Raise Equivalent to  with Full Emnmc:n;m
as a Cost of Cut Purchasers' Prices of Wages
Variable of of by of
5 per cent
Accompanied by d
Compensating Cuts
1 per cent 1 per cent 25 per cenc in lncome Taxes 1 per cent of GNP 18 per cent
{1l 233 [$38%] [ivl 4] [vil
Consumer Price Index ~1.73 2.34 -2.33 5.49 3.16 §.59
Aggregate Exports - . R g
Mmasﬁms currency value) 2,39 2.56 2.61 0.84 3.46 15,75
Aggregate Imports . ¢ .
M.ﬁowﬁca currency value) 0.85 1.97 1.54 0.26 2,66 5,60
Balance of Trade 0.47 ~0.66 0.16 -0.16 -0.89" 3.10
Real Gross Domestic Product 0.59 0.19 0.17 ~03.20 0.26 3.89
Aggregate maﬁde‘am:nm 0.87 0.20 0.28 -0.30 0.27 5.74

* A1} projectiecns, with the exception of the balance of trade, are
in question would have taken in the absence of the shock at the hea
a deviation from control, has the units billion of 1977-78 Australian dollars (GO
billion ($1 billion = $1,000 miliion) in 1977-78 prices). As the ORAN! mod
algorithm, to find the effects of, say, a 2

listed in column [I] by 2. The effects of, say

signs in column [1]. For a discussion on lineari
of the short run in ORARI has been estimated by Cooper (1983) as 7.9 quarters.

appropriate level of precision for describing the ORANI short cun.

percentage deviacions from the value the variable
d of the column.

The balance of trade, while also

a The real wage rate is defined here as the nominal wage rate deflated by the consumer price index,

b Absorption is defined as the sum of household consumption, private investment and governmenc spending.

¢ Quantitative restrictions are expressed in terms of tariff equivalents.

d Post-tax wage rates are 100 per cent indexed to the consumer price index and the dicect tax
nmsnmznmmm cuts in the effective tax rates on labour and

disposab

e That is, no flow-on into wages of the inflationary effects of the depreciation.

f  Aggregate employment is calculated using persons weights. The seasonall
1985 was 6,637,900 -- ABS (1985). Therefore an increase of, say,

57,750 people in the total number of people employed.

g This projection refers to traditional exporcs {i.e.,

the head of the column).

B This projection refers to a balance of trade which

the celumn,

capital incomes) are ecalculated to
e income deflated by a private absorption deflator,

P in the base period was $94.737
el is solved using a linear solution
per cent cut in the real wage rate, simply multiply the projections
., & real wage increase of 1 per cent are obtained b

y reversing the
zatien ecrors see OPSY {1982, pp. 326 - 333).

Note that the length
In palicy work 'about Z years’ is the

cuts (comprising equal
hold constant private

y adjusted number of persons employed in June
0.87 per cent is equivalent to the addition of
it does not include the additional foreign exchange earnings at

excludes the additional foreign exchange earnings at the head of
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The second and final step to compute the results for an ORANI
simulation under y per cent wage indexation is that having obtained
mx. further results under X per cent wage indexation are computed as:

Yy Y100 * " (x/100 -~ :mx H (A.5)

Yy

where yy and yygg refer to ORANI results for any variable y under y per
cent and 100 per cent wage indexation, respectively {(note that in the
case of an 18 per cent depreciation in the exchange rate with 100 per
cent wage indexation, all endogenous price variables and real variables
are projected to inerease by 18 per cent and zero per cent,
respectively); and Nywg is the elasticity of variable y with respect
to a change in the real wage rate, These elasticities, with the
opposite sign, are listed in column [I] of the tables.

Thus it is possible to compute using a hand calculator the
results presented here under a range of alternative wage indexation
assumptions. For example, suppose readers would like to know the effect
on the output of the Mining sector of the 18 per cent depreciation with
only 75 per cent flow-on into wages of the inflationary impact of the
depreciation. First they must compute the effect on the mmH of the
depreciation under 75 per cent wage indexation. If the substituted
£100 = 18, fgwg = 1.73 and x = 75 into equation (A.4), they would
find that €75 = 18/(1 ~ 1.73 x (75/100 - 1)) = 12.57 per cent. Having
estimated E75, they can then use equation (A.5) to calculate the effect
on the output of the Mining sector under 75 per cent wage Indexation.
If the substituted yigg = 0.0, Nywp = ~2.21 (see Table 3.2, column

[I], and note the sign reversal), yx = 75 and 75 = 12,57 into equation

1

structures and sales patterns of the mining industries. The Ferrous Metal
Ores, Non-Ferrous Metal Ores, Black Coal and Non-Ferrous Metals industries
all directly export a significant portion of their output. Due to the
competitive pressures on world markets, the exports of these industries
will .expand if there is a cut in the real wage rate as a cost -- see Table

3.3, column [1].

Among the mining industries Black Coal is projected to benefit
the most from the real wage cut. This is due to a number of factors. The
Black Coal industry exports a relatively high percentage of its output
(approximately 70 per cent in the base period) which means that its total
output is largely determined by what happens to its exports. mzﬂd:msacxm';
the foreign demand curve for Australian black coal, whilst being downward
sloping, is not particularly steep. The foreign elasticity of demand for
black coal is modelled as -20.0, This means that a one per cent fall in
the foreign currency at-port export price would result in an increase in

foreign demand for Australian black coal of 20 per cent.

The Non-Ferrous Metals industry is also projected to benefit
significantly from the real wage cut. This industry does not expand to
quite the same extent from the real wage cut as the Black Coal industry.
This is because the Non-Ferrous Metals industry exports a slightly lower
percentage of its output (approximately 55 per cent in the base period)
and the foreign elasticity of demand for non-ferrous metals is modelled as

-10.0. However, the Non-Ferrous Metals industry &M slightly more labour
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APPENDIX

In this Appendix we: (1) define the concept of wage indexation
used here; and (2) explain how the reader can compute the results under
alternative wage indexation assumptions, with the exception of
simulation [IV]. This exception is due to the complex nature of the

wage bargain involved in the sales/income tax package.

(1) Concept of wage indexation

It is important to define the concept of wage indexation used
here. Wages are said to be y per cent indexed to the CPI if per unit
costs of labour actually rose by (xy/100) per cent, where y is the
percentage increase in the CPI. For example, assume that in the base
period the per unit cost of labour was $20,000. As the result of some
shock, say an across~the~board tariff increase, the CPI is projected to
increase 5 per cent (i.e., y = 5). If wages are 70 per cent (i.e.,
X = 70) indexed to the CPI, then the per unit cost of labour will
increase to $20,700 (i.e., $20,000 x (1 + (70 x 5/100)/100)). This
represents an lncrease in per unit labour costs of 3.5 per cent (i.e.,

100 x ($20,700 ~ $20,000)/$20,000 = xy/100 = 70 x 5/100).

(2) The computation of results under alternative
wage indexation assumptions

If the results are required for an ORANI simulation under x per
cent wage indexation, as opposed to 100 per cent wage indexation, then

(following Dixon (1978)) they can be calculated as follows. First we

13

intensive in its use of primary factors than is the case for the Black
Coal industry and for the Mining sector as a whole. As labour is modelled
as the only variable primary factor in the short run (see feature (4) of
the standard short-run macroeconomic environment as described in section 2

above), a labour intensive industry tends to be more responsive.

The next mining industry to benefit from the real wage cut is
Non-Ferrous Metal Ores. This industry exported directly only approximately
40 per cent of its outpul in the base period and the foreign elasticity of
demand for its output is modelled as only -8.0. Therefore, the increase in
direct exports is Just part of the explanation of why this industry
benefitted from the cut in the real wage rate as a cost. The other part of
the explanation is that nearly all of the remaining output of non-ferrous
metal ores is sold to the Non-Ferrous Metals industry. As discussed above,
this processing industry does relatively well from the real wage cut. As
the Non-Ferrous Metals industry expands its output it also increases its

demand for non-ferrous metal ores.

Among the mining industries which export a significant amount
of their output, the least responsive is the Ferrous Metal Ores industry.
This is due to the relatively Tlarge fixed factor intensity in this
industry (or the relatively low labour intensity in its use of primary
factors). The relatively large fixed factor intensity restricts the
responsiveness of the industry even though it exports quite a large share

of its output (approximately 85 per cent in the base umxﬁoav.w



*(S861) LlaMo4 pue abpid.oy
‘paidueig @8s -~ 30900ud 1OVAWI 3u3 3@ uopjeBiysaAut  Jspun  ALIUBUAND
SL suoije|nuis INYYO unu-Buo| ui sataisnput Butupw o esuodsau ayy
30 BuL||opo BYL °"PILPNIS B OS{® PLNOYS SHO0US ILWOUODD ISBYY JO $308340

{sJeak uay 3noge e Aes) unua-Buoy syl ‘yoseassa auniny o4

*3SED 9YJ UBAQ BABY BSLMJUBYJO PLNOM ueyd SS3| u8d uad
9AL4 3N0QR 3G 0} J07309s Buluily 9Y3} UL SuJNIdJ DU |@DL BsSned 03 pajdadxa

aQ pLNod SY00YS Bs3Y3 40 yoea ‘uoriisodul ALYl JB3ie S4eak OM3  3nogy

‘juoudoaaap siyl AQ pajoajjeun pauLewsd
sajed abem jeupwou yOLYM UL SUOLILPUOD JBpun 3usd Jad
£°2 In0ge 3O JR||Op URL{EJISNY 3yl JO uoipjeidsusdde ue  (LA)
pue
tdND 40 Juad Jad suo
40 SYjud3-x1s 031 jJusieainba 40309s Buruw Builsixs 8yl

apiLsino pajesauab ‘sbButuuea abueyoxs ubiadog jeuoiiippe (A)

£

Butuil ay3 03 sudniad 32U [BBJA UNI-3J4OUYS DU UL BUL|DIP JuUBD Jad § e asned
03 Se OS UdSOYD SL IND By} 40 9zZLS syp °[I1] uwnjod ‘p g alqel ul pajuasasd

9de 3S0D B se 93jes afem [ead Byl UL JND B JO $308430 Ayl

*,SjeJsulul 43yzo, 404
puewap ay3 ui abueys abejusdsad 3yl 40) “audy pajuassuad SuoLjeNULS BYY UL
Axoud e sy ([1] uwn|od ‘|°¢ ayqe) 93S) dg9 |ea4 ut abueys abejuaddad Byl
‘aina ybnoua AUSA B SY *SOLJISNpUL SS0UDR JUSWISBAUL JO UOLINGLAISLP ay3
ut sabueyo 03 pajul| SL A42SNPUL S|RJDULK JBYJ( 9YI O asuodsad ayy snyj
‘potJad 8seq By} ulL SILAISNPUL UOLIONJISUOD 03 PLOS SL ‘usAamoy ‘jndyno
$,A43sSnputl sLUl Jo jley 3seal Iy "s3onposd {esduiw J48Y30 Byl JO 8soyl
UeY] BSJBALD Buol A[{e4audb aue ,S|RJBULE JBY30, 4O S$BLRS Byl Au43snpui

S|{RJBULY JBYIQ BY3 SL PassnosLp aq 03 Aagsnput Bupuiw jeury syl

‘{3usd
4ad £9°0) uoizoefoud (enjoe 8yl 01 3so{d 93Lnb SL YOLUM (99°0 X 8§°0
+ €L°0 X 6E°0 “a°t) juad Jad ¢u.o Jnoqe 8q pLnoYys 2au BULULK 03 S9JLAJIS
40 asuodsad Indino ay3l ‘siseq Siy3 up " (£ 930u *xLpuaddy 83s) A[sALjdadsad
Juad J8d 99°p pue g0 84e  SILJISNPUL Bulupw  4BY0 UL JUBWISIAUL
pue 3nd3no jo sasuodsad sbeussae ajeiudoudde ayj oou ButuLl 03 SIDLAJSS UO
pave|d spuewsp jo jurodMaiA By} woJdy ‘407308S BuLULL BY] ULYILM Sasuodsad
40 udajjed ajeJedsip Jdyjed v junoade ojut Buiyel 494y w.Em;u Aq
uotjesdd {ejrdeds 03 jued 4ad g5 pue ‘satuisnput Buiruiw uayjzo ui uotrjonpoud
Jua4dnd 03 3ndano 53t 4o Judd Jad §¢ sy|as Augsnpul osu Buiuly o3

S321A4SS BY3 ‘(419531 0% sajes Buipnioxa “-9°i) siseq jau e up

vl



34

4. CONCLUSION

In this study we have sought to quantify the short-run {about
two years) effects of a range of economic shocks on the domestic Mining
sector. The key finding is that the fortunes of the Australian Mining
sector are highly dependent upon Australia's international competitiveness
in general. In terms of their seriousness as measured by their capacity to

depress pre-tax real net returns to mining, the following shocks are

equally deleterious:

(i) a one per cent increase in the real wage rate as a cost

to employers;

(i1) an eight-tenths of one per cent increase in real

aggregate demand;

{ii1} an across-the-board increase of one-fifth of the ad
valorem values of tariffs (and the tariff equivalents of

other protective measures);

{iv) a sales/income tax package which increases purchasers'
prices by three and a half per cent while granting equal
relief to effective income tax rates on capital and
labour (with the size of the income tax cuts calibrated

to keep real personal disposable income constant);

15

sector. There are two features of projections obtained from the ORANI
model which should be explained at this point. The first is that these
projections are deviations from the value real net returns would have
taken in about 2 years time in the absence of the economic shock under
focus -- in this onm a 0.98 per cent increase today in the real wage rate
as a cost. The second is the Tinear nature of the projections. This means
that the effects of a one per cent increase in the real wage rate as a
cost can be obtained by dividing the projections listed in Table 3.4,
column [I], by 0.98. Also, if the reader were really interested in
projections for a one per cent real wage cut, then these could be obtained
by first dividing the projections listed in Table 3.4, column [1], by 0.98
and_then reversing the sign. For example, a one per cent cut today in the

real wage rate as & cost would increase the real net returns in the Mining

sector by 5.10 per cent (i.e., -(-5.00/0.98}) in about 2 years.

The real net return to industry j is defined as the earnings of

Tabour and capital in that industry both deflated by the CPI:

Azw..u. - g) = mrwﬁhu + W~ E)

+ mxuﬁxu + 9 - €) H (3.1)

where Azﬁu ~ &) is the percentage change in real net returns in industry

3 wru and wxu are respectively the shares of returns to labour and
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traded sector would improve dramatically. Exports are projected to
increase by 15.75 per cent and imports are projected to decline by 5.60
per cent -- see Table 3.1, column [VI]. The net result is an improvement
in the balance of trade of $3.10 billion (1977-78 prices). Aggregate
Employment and Real GDP are projected to increase due to the depreciation
if there is full discounting of wages. Note that it is possible for the
reader to recompute the results for an environment of partial wage

indexation. This is explained in the Appendix.

The Mining sector as a whole is projected to expand due to the
depreciation, assuming full discounting of wages for the inflationary
impact of the depreciation -- see Table 3.2, column [VI]. The distribution
of benefits is not uniform across the sector. The export-oriented mining
industries are .nxoumndma to experience relatively large increases in
output. Exports of ferrous metal ores, non-ferrous metal ores, black coal
and non-ferrous metals are all projected to increase due to the
depreciation with full discounting of wages -- see Table 3.3, column [VI].
The Services to Mining nec industry is projected to follow the output
response of the Mining sector -- see, for example, section 3.1 for further
discussion on this point. The Other Minerals industry is projected to
experience a relatively small increase in output. This is due to increased
sales to the domestic construction industries which are projected to
expand as a result of the depreciation with full wage discounting Anmﬂ the

real GDP projection listed in Table 3.1, column [VI]).

The effects of an appreciation in the exchange rate, with full

discounting of wages, on real net returns to the Mining sector are

17

capital in primary factors in industry Jj; hu and xu are the percentage

changes in the employment levels of labour and capital in industry j; w ¢w

the percentage change 1in the nominal wage 1memmm g; is the percentage

oty

change in the rental on capital in industry j; and € is the percentage
change in the CPI. Recall from section 2 that labour is a variable input
in the standard short-run macroeconomic environment; therefore, its
earnings can increase both through an increase in the amount of labour
used and through an increase in real wages. Since real wages are set to
fall by one per cent in this simulation (i.e., w ~ £ = -1), any increase
in real returns to labour will be due to increased employment. On the
other hand, capital is fixed in the standard short-run macroeconomic
environment (i.e., xu = 0}. Therefore its earnings can only increase
through an increase in the real rental rate on capital (i.e., via nu - £).
The rental rate on capital in industry j will rise as the ratio of labour
to capital in use in the industry increases (i.e., as the industry's
output increases). In fact the percentage change in real net returns to

industry j can be 21mnwm:“m

.- & = I
Azwu ) z

tw- & H (3.2)

[N

where

n.o= 1+ mxu\ﬂqmruv . (3.3)

According to equation (3.2) the percentage change in real net returns in

industry Jj depends upon; Nu. the percentage change in the output of

industry Jj, multiplied by "5 (which is a function of mxg and mru,

defined above, and o, the elasticity of substitution between primary

as

factors (set equal to 0.5 for all industries in the short run)); and
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Aggregate employment and real GDP are projected to increase due to the
additional foreign exchange earnings. Note that since the increase in
foreign exchange is accommodated by an increase in absorption, the results
for an increase in real absorption are similar to those discussed here

(compare columns [II] and [V] of Table 3.1).

The traditional Mining sector as a whole is projected to
decline due to the additional foreign exchange -- see Table 3.2, column
[V1l. The distribution of the costs of the additional foreign exchange is
not uniform across w:m sector. The traditional export-oriented mining
industries are projected to experience relatively large declines in
output. Exports of ferrous metal ores, non-ferrous metal ores, black coal
and non-ferrous metals are all projected to decline due to the additional
foreign exchange -- see Table 3.3, column [V]. The Services to Mining nec
industry is projected to follow the output response of the Mining sector
-- see, for example, section 3.1 for further discussion in this point. The
Other Minerals industry is projected to experience a small increase in
output due to increased sales to domestic construction industries which
are projected to expand as a result of the additional foreign exchange

(cf. the real GDP projection listed in Table 3.1, column [V]).

The effects of additional foreign exchange earnings on real net
returns to the traditional Mining sector are presented in column [V] of
Table 3.4. It can be seen from the table that additional foreign exchange
earnings equivalent to 0.63 per cent of GNP would cause a 5 per cent
decline in real net returns to the traditional Mining sector. The pattern

of industry real net return projections follow from the industry output

19

the increased return to those workers still employed in the industry after
the wage rise is sufficient to more than offset the effects on real net

returns of the now smaller workforce employed in that industry.
3.2 Aggregate Demand Management

The Mining sector is not only sensitive to wages but also to
aggregate demand management policy. An increase in domestic demand, say
through 1increased government spending, would stimulate the non-traded
sector of the economy. However, it would also tend to increase domestic
costs and thus reduce the competitiveness of domestic export and import-
competing industries. It can be seen from column [II] of Table 3.1 that a
one per cent increase in real absorption {i.e., the sum of real household
consumption, real private investment and real mommﬂzsmsﬁ spending) is
projected to cause the CPI to increase by 2.34 per cent. As domestic costs
increase, the international competitiveness of the traded sectors worsens.
Exports are projected to decline by 2.56 per cent and imports are
projected to increase by 1.97 per cent; the net result is a deterioration
of the balance of trade of $0.66 billion (1977-78 prices). Aggregate
employment and real GDP are projected to increase due to the expansion in

domestic demand.

The Mining sector as a whole is projected to decline due to the
increase in real absorption ~-- see Table 3.2, column [II]. The
distribution of the costs of the increase in real absorption, however, is
not uniform across the sector. The export-oriented mining industries are

projected to experience relatively large declines in output. Exports of
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Real pre-tax net returns are projected to decline most-in the
export-oriented industries, however in this simulation the distribution of
the costs in terms of the real pre-tax net returns to the individual
industries 1is fairly uniform across the sector. This result can be
explained with reference to equation (3.2) which says that the percentage
change 1in real net returns can be expressed as a function of the
percentage changes in industry output and the real pre-tax wage rate.
Recall from above that pre-tax wage rate is projected to increase by 0.77
per cent (i.e., w = 0.77) and the CPI is projected to increase by 5.49 per
cent (i.e., ¢ = 5.49). Therefore the real pre-tax wage rate is projected
to decrease by 4.72 per cent (i.e., 0.77 - 5.49). If the sales tax was one
which would only raise purchasers' prices by 3.51 per cent rather than by
5 per cent, then the real pre-tax wage rate would decrease by 3.31 per
cent (i.e., 4.72/5 x 3.51 = 3.31). This relatively large decline in the
real pre-tax wage rate tends to dominate the effects on real pre-tax net
returns of the individual industry output projections (i.e., the Nusu
effects). For example, the percentage change in real net returns to the
Ferrous Metal Ores industry due to the imposition of a sales tax which
would raise purchasers’ prices by 3.51 per cent is equal to the percentage
change in its output (-0.57/5 x 3.51 = -0.40 per cent -- see Table 3.2,
column [IV]) times the relevant " (3.9140 -~ these are listed in section
3.1), which equals -1.55 per cent, plus the change in the real pre-tax
wage rate of -3.31 per cent. Thus real net returns to the Ferrous Metal
Ores industry is projected to decrease by 4.86 per cent (i.e., -1.55 +
(-3.31)). The other pre-tax real net return projections can be deduced by

a similar chain of effects.
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The effects of an increase in real absorption on real net
returns to the Mining sector are presented in column [II] of Table 3.4,
It can be seen from the table that a 0.8Y4 per cent increase in real
absorption would cause a 5 per cent decline in real net returns to the
Mining sector as a whole. The effeets on real net returns are not
uniform across the sector., This result follows from the pattern of
industry Aocwccn projections. Recall from equation (3.2) that the
percentage change in real net returns can be expressed as a function of
the percentage changes in industry output and the real wage. In this
simulation there is assumed to be 1o change in the latter(i.e., w = £);
thus, according to equation (3.,2) the percentage change in real net
returns simply depends on the percentage change in industry output
multiplied by the parameter i which reflects the degree of capital
intensity in the primary factors employed in the industry. For example,
the percentage change in real net returns to the Ferrous Metal Ores
industry due to a 0.84 per cent increase in real absorption is equal to
the percentage change in its output (-1.61 x 0.84 = ~1,35 per cent —-
see Table 3.2, column [II]}) times the relevant 73 (3.9140 -- these are
listed in section 3.1), which equals -5.32 per cent., The other real net

return projections can be deduced via a similar chain of effects.

3.3 Protection for Manufacturing Industries

The detrimental effects of Australia's continuing high levels
of protection for its sw:cwmanzwgm industries are specifically
concentrated on the export sector, This can be explained by
examining the effects of a ocut in protection of the CPI. The
direect impact of such a ocut is to cause a reduction in the CPI due
to the now cheaper imported consumer goods., In view of the wage
Indexation assumption, a fall in (or a moderation in the rate of

increase of) the CPI7 would lead to lower money wages. The lower
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Is the cut in income taxes described above enough to u«o«¢am in
full the $17.22 compensation needed to maintain the purchasing power of
our hypothetical worker? If the pre-tax wage stayed put at $400, the tax
saving is worth only $14.68 (viz., (0.2173 - 0.1806) x $400). This would
leave a gap of $2.54 in the take-home pay. Under the bargain, the employer

would have to increase pre-tax wages by $3.09 (i.e., $2.54/(1-0.1806)).

We are now in a position to say what will have happened to the
real wage rate as a cost. Nominal wages, as a cost, have increased by
$3.09 or 0.77 per cent (i.e., $3.09/$400 x 100). It turns out however that
prices received by producers have increased only by 0.48 per nm:ﬁ.am Thus

the real wage rate as a cost has risen by 0.29 (= 0.77 - 0.48) per cent.

As the change in the tax mix is projected to cause an increase
in the real wage rate as a cost, the international competitiveness of the
ﬂwmama,mmoﬁo1m declines. Exports are projected to decrease by 0.84 per
cent and imports are projected to increase by 0.26 per cent -- see Table
3.1, column [IV]. The net result is a deterioration of the balance of
trade of $0.16 billion (1977-78 prices}. Aggregate employment and real GDP
are projected to decline due to the change in the tax mix. As a final
point, note that since the change in the tax mix is projected to cause the
real wage rate as a cost to increase by 0.29 per cent we would expect,
with the exception of the CPI projection, that the projections in column
[Iv] of Table 3.1 would be of the opposite sign and roughly one-third of

those listed in column [I].

So far the discussion has been cast in terms of real wage costs
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Mining sector are presented in column [III] of Table 3.4. It can be seen
from the table that a 19.75 per cent across-the-board tariff increase
would cause a 5 per cent decline in real net returns to the Mining sector
as a whole. The pattern of industry real net return projections follow
from the industry output projections -- see, for example, section 3.2 for

further discussion on this point.

The results listed in Table 3.4 can be used to estimate the
short-run cost to the Mining sector of the protection currently afforded
to manufacturing industries. If a 19.75 per cent across-the~board tariff
increase would cause real net returns to the Mining sector to decline by 5
per cent, then a 100 per cent across-the-board tariff cut would cause real
net returns to the Mining sector to increase in the short-run by
approximately 25 per cent (i.e., (-5/19.75) x -_cov.m Note that an
identical calculation was made by Parmenter (1985) to estimate the cost of
manufacturing protection to farmers. The short-run cost to farmers was
estimated to be approximately 17 per cent of real net farm returns,

somewhat less than the cost to the Mining sector.
3.4 Change in the Tax Mix in Favour of Indirect Taxation

The next aspect of domestic economic management that is studied
here concerns a change in Australia's tax mix in favour of indirect
taxation, The Australian tax system is n=11m=ﬂ~<,czam1 debate, largely due
to the growing share of government revenue raised from personal income
taxes. In response to this pressure for reform the Australian government

called a tax summit in 1985 at which its preferred option (at least prior
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