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(iv
Estimated Substi-
tution Parameter

(o)

.246

.614

. 369

.250

.611

.437

.140

.575

.283

(iid)
Sum of Wage bill
Shares of Close
Substitute Occupa-
tions (b.)
i
.188
.469
.282
.191
.467
. 334
.107
.439
.216

i)
Close-Substitute
Occupations
1,3,4,8
2,5,6
2,6
3,7
3,4
5,8
2,7

1)
Share in 1968/9

*

.074

.188

.118

(5;)
.046

.023
.251
.061

GENERATION OF CRESH SUBSTITUTION PARAMETERS
.025

Wage Billl

TABLE Al.

OCCUPATION

&

Semi - and Un-Skilled White Collar
Skilled Blue Collar - Metal & Electrical

Semi -~ and Un-Skilled Blue Collar
As provided in the ORANI data base.

Professional White Collar
Skilled Blue Collar - Building
Skilled Blue Collar - Other

Skilled White Collar

Rural Workers
Armed Services

1.
2.
3.
4.
5.
6.
7.
8.
9.
1.

OCCUPATIONAL WAGE RELATIVITIES AND LABOUR -
LABOUR SUBSTITUTION IN THE AUSTRALIAN

ECONOMY : APPLICATIONS OF THE ORANI MODEL

by

Peter J. Higgs, Dean Parham and B.R. Parmenter*

1.  INTRODUCTION

The theoretical structure of ox>zHu allows producers to

substitute between nine occupational categories in determining their
aggregate demands for labour. The meHmmmﬁwoz functions which relate
usage of labour of different occupations to aggregate labour input are
assumed to be of the CRESH mows.m It is assumed that producers are
cost minimizers, so that labour demand functions can be derived in
which each industry's demand for labour of a given occupation is a
function of its aggregate demand for labour and the relative wage rate
of the nine onocmmﬁwosm.w

To date almost all published ORANI applications have
assumed fixed occupational wage relativities, thus bypassing the

labour - labour substitution facility in the aoamw.A One reason for

*  We gratefully acknowledge the comments of Alan Powell and the
computing assistance nrcvided by Russeil Rimmer.

1. ORANI is a multisectoral model of the Australian economy which
has beendeveloped as part of the Australian Government's, inter-
agency IMPACT project. The model is fully described in Dixon,
Parmenter, Sutton and Vincent (1981), hereafter referred to as ''DPSV".

2. DPSV, section 11.
3. DPSV, subsection 12.1.

4. Exceptions are Dixon, Parmenter and Sutton (1977 and 1978) in which
wage relativities were allowed to change and the elasticity of

substitution between labour categories is set to the provisional value
of 1.
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Substituting (A10a) and (A10b)} in (Al0) and using (A8) ,

: 2 68/69y-1.2 73/74y-1.2
= R . . . 1
var (L) (26.69) ?; w + ﬁzz M (A11)
However the required left hand variable (see equation A>aVuu
involves a share weighted sum of changes in all occupational demands.
Thus
. n . . n .
Vi, = var ﬁhwﬁu .M S5t ruﬂw = var ﬁrwnw + <mﬁﬂ.w Sit rmnw
j=1 j=1
. n .
- L. Al2
2 8<T§ .U.WH 854 ruL ] (A12)
Under certain assumptions concerning the no<waww=nmm.w this reduces to
: n 2 : :
cw;n = var ﬁrWﬂw + ump mu.ﬁ var ﬁrWﬁw - 2 mwﬁ var mh»aw
= {1~ 28 _. s, * r (A13)
- m - wL var m wL * it <S.m wL :

The calculated variances can then be used to form transformed variables

as suggested in equations (A6a & b).

1. An alternative, which is simpler, would have been to transfer the share
weighted sum variable to the right hand side and to ignore measurement
error in it. But in order to take account of as much measurement
error as possible, the above procedure was preferred.

2, The covariances between rwn and rwﬁ vanish because, under repeated

sampling (viz., under replication of surveys) there is no reason why

an outcome which involved (say) a positive value of ﬁrwﬁ - mﬁdeuwx -

i.e., a positive measurement error due to sampling variation in the
case of occupation i - - should involve an outcome ﬁrrﬁ - mﬁhrﬁuu

of any particular sign in the case of occupation h. The measurement
errors due to sampling variation are essentially independent.

2. LABOUR DEMAND IN ORANI

The relationship between inputs and the activity level for
each industry in ORANI is described in detail in DPSV, subsection 11.1.
These technological assumptions are summarized in Figure 2.1. The
figure indicates that the production functions, which exhibit constant

returns to scale, are of a three-level, nested form. At the first

level, effective inputs of each of G classes of produced wavcﬂmvp

effective inputs of primary factors and inputs of "other costs"?

are required in fixed wuovOHﬁwozm.m At level 2, effective units of

produced input i are defined as nmm» combinations of

domestic supplies and imports of the »ﬂr commodity classification, and
effective units of primary factors are defined as nxmmmm |
combinations of capital, agricultural land and effective imnputs of

labour. Finally, at level 3 (enclosed by the broken line in Figure 2.1)

effective inputs of labour are definéd as CRESH combinations

of labour of M different occupational maocvm.a

1. In the current version of ORANI, G = 115.

2. '"Other costs' include production taxes and the costs of working
capital.

3. Whilst no substitution is allowed between input categories at
level 1, the input-output coefficients are treated as exogenous
variables rather than parameters in ORANI. Technological change
can then be imposed on the model by exogenous changes in these
variables.

4. See Arrow et al. (1961).

5. CRESH (Constant Ratios of Elasticities of Substitution, Homothetic)
is a generalization of CES in which the Allen-Uzawa partial
elasticities of substitution between pairs of inputs can differ but
are constrained to exhibit constant ratios, i,e., the ratio of the
elasticity between inputs i and j to the elasticity between i and
k must be equal to the ratio of the elasticities between £ and j,
and £ and k. See Hanoch (1975) and DPSV, subsection 11.1,

6. Currently in ORANI, M = 9.
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1 se s :
from Parham and Ryland (1978b)~. Consequently, it is possible to
institute a transformation to correct for heteroscedasticity, (Details
of the calculation of the appropriate transformation weights are

provided below). The estimation procedure for the CES case becomes

(1) calculate <wn. the variances in the left hand

variables (see below) ;

(ii) form the homoscedastic transformed variables
. . n .
* = - .
it Lie u.mu Sit Lye) [/ Vie s (A6a)
. . n .
W, = zx,u.mu m“.; Wi \\fﬁ . (A6b)

(iii) estimate o from the stacked single-equation regression

* * *
Lt Wit Ust
. o . + . . . A7
) i . Ly, ’ @7
* y * %
_..—.—ﬁ Z:H *IICS»A.

where

¥ o=
cwn cwa\,\ <wn .

Underlying this procedure is the assumption that the variances of
equation disturbances (like cwm in (A1)) are negligible by comparison
with the measurement errors {due to survey sampling variation) in

mrunu...wr

g = 0.35 (t value = 1.60). The remainder of this subsection is devoted

snu. The result of this procedure was an estimate of

1. G.J. Ryland and D.J. Parham (1978b), 'ABS Labour Force Survey and
Income Distribution Survey Data: Preliminary Analysis', IMPACT
Preliminary Working Paper No. IP-05, Industries Assistance
Commission, Melbourne (May).

Note how the technological assumptions illustrated in
Figure 2.1 restrict the range of substitution between inputs available
to producers in ORANI. No substitution is available between produced
inputs of different commodity classifications (steel and plastics, for
example), or between produced inputs, primary factors and "other costs".
Imports and domestic supplies of produced inputs of the same commodity
classification are assumed to be sustitutes, but not perfect substitutes.
Similar assumptions are made with respect to alternative supplies of
primary factors; labour, capital and land are imperfect substitutes in
forming an industry's effective input of primary factors, and different
occupations are imperfect substitutes in forming effective inputs of
labour. It is substitution at this last level, i.e., substitution between

occupations,which is the main focus of this paper.

Producers in ORANI are assumed to be vanm takers and to
minimize the costs of producing any given output level. By solving the
cost-minimization problem with the technological assumptions described
in Figure 2.1 as constraints, we can derive the producers' wrv:ﬁ:aaamsm
equations. Given the nested production function, primary-factor

demand equations for industry j take the form

(1) - (§))]
X(g+1)3 =5 Tu; >Q+§.w , (2.1)
(1 = (1) (1) (1)
RSP ?%E. Plg+1, )5’ 5&:&. (2.2)
and
(1) - (1 (1 (1)
X(g+1,1,.)5 mu. Mxmmﬁvbu; vQ.LL..u. ﬁmﬁ.f.ﬁw ,(2.3)

1. See DPSV, subsection 12.1,
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Qw..w = elasticity of substitution between occupation i
and occupation j
cwn = error term in equation i .

One method of estimating this system whilst preserving
linearity in the variables (a requirement of the adopted estimation
package) is to perform the share weightings as a data construction.

This gives

where the brackets group variables formed as a data construction.

By multiplying each side by mwa and summing over i, and
remembering that homogeneity of the demand functions implies that
‘MH mw& QWw = 0, it can be seen that the covariance matrix of the
wwo<m system is of rank (n ~ 1}). However, the CRESH restrictions
on the CRESH substitutions parameters ﬁop.....uo;w nust be imposed at

central values (or at some other selected constant values) in order

to preserve linearity in the variables for estimation, That is

0.0, o,
- 1] - —t .. = 0 i ]
Qu.u .W - @Wu mM Tmu.u s 1 wm 3
S, a _ s s
x=1 k “k aWu = 1,1 iy
where
ww = the constant value of the share of occupation k in the

total wage bill aggregated across all industries

(viz., across all observations).

(A3)

(A4)

Lower case symbols denote percentage changes in the variables

defined by the corresponding upper cases (the X's, P's and A's). The
(1)

qﬁm+H 1,m)j are substitution parameters from the CRESH laboyr
Rl ]

. . 1 * g
aggregation function. The mmmﬁbtﬁu. are modified cost shares
2

required by CRESH as weights.

H.O.u O‘AHU MAHV
s - Jeim S
(g+1,1,m)j Wa anu mﬁuu

NH hm.vu.»u.uh.uu ﬂm..vu.-u.uhwu

. (2.6)

1 . .
where the mmmwuyuuhuu are defined as for equation (2.4) (see p.§,

footnote 1).

According to equation (2.5), industry j's demand for
labour of occupation m varies wﬁOﬁoaﬁwojmﬁme to j's demand for
labour in general (defined by (2.2)) if occupational wage relativities
do not change and if technology is fixed. If, on the other hand, the
wage of occupation m falls relative to a j-specific index of the

aveérage wage, or if occupation-m-augmenting technological change occurs,

1)
{(g+1,1,m)j

the share of that occupation in its labour force, i.e., it will

{(ie., if a is negative), then industry j will increase
substitute between occupation m and other occupations. The strength
of the substitution effects depends on the shares of the occupations
. . . 1)
in the industry's wage-bill, and on the parameters qﬁ .. In

g ’ P (g+1,1,0)3
the next section we review the empirical evidence on the substitution

parameters.

1. Note that the imposition of the CRESH form reduces the required
number of labour - labourssubstitution parameters from M2 to M
(cf. p.3, £n.5).

2. See DPSV, subsection 12.1.
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Williams, L.S. (1980), ‘'Adjustment to Labour Supply Data for BP-16°7,

IMPACT Research Memorandum No. BA-83, Industries Assistance
Commission, Melbourne.

(1981), 'Occupational Mobility in Australia : A
Quantitative Approach', Unpublished Ph,D. Thesis, Monash
University, Melbourne.

Giv)

)

(vi)

capital-skill complementarity hypothesis has been

tested by such researchers as Berndt § Christensen (1974).
More recently, interest has grown in the differential
impact that rising energy prices may have on different
types of labour (e.g., Berndt and White (1978)). On the
other hand, many studies focus exclusively on substitution
within the workforce in isolation from the effects of

other factors of production.

in the choice of framework (e.g., production function
versus cost function) within which estimation is

carried out;

according to whether or not they attempt to identify

unequivocally labour demand functions by including

explicit consideration of labour supply (see Tinbergen (1975));

in the substitution possibilities allowed for by the
econometric specification. Earlier studies typically
employed a CES specification whereas more recent and more
ambitious studies are based on translog (e.g., Berndt

and Christensen (1974))or CRESH (e.g., Weiss (1977))
functions, which allow richer sets of substitution

possibilities;

in the behavioural assumptions adopted, especially as

reflected in the choice of exogenous variables;
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labour demand) and wages as income (relevant to labour supply).
With such a facility included, ORANI could be used to solve for
full -employment wage rates by occupation or for occupationally

disaggregated unemployment levels.

11

the ABRS Income Distribution mcH<m%m_om 1968/9 and 1973/74, and labour

demand data (measured in terms of hours worked ) were extracted

from various ABS Labour Force mca<m%m.u Since these surveys were not

designed to provide reliable disaggregated data by industry and occupation,
measurement errors on variables are high., Second, the statistical

package employed by Ryland and Parham in the estimation vwmmmw could

not properly accommodate non-linearities in the variables. The use of
cross-sectional data (with high variations of cost shares around central
values) means that central value approximations involve potentially

high errors.

In order partly to circumvent these problems, the Ryland
and Parham data were reworked, correcting for heteroscedasticity due to
sampling variation in estimated growth rates of occupational shares in
the workforces of various industries. This re-estimation wasin a
CES framework , within which non-linearity in the variables could be
avoided. The resultant estimate of the elasticity of substitution
between the 5 occupational groups was c~wm.m The statistical fit
was sufficiently poor to discourage an attempt to rework the CRESH results.
Such a reworking would, in any event, have required either acceptance

of the errors of approximation referred to above, or alternatively, the

use of a full non-linear package allowing non-linearity in variables

(as well as in parameters). In its place, an ad hoc procedure was used

1. See Ryland and Parham (1978), section 4.
2. More details are provided in the Appendix,

3. For details see Appendix.
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on activityin some major internationally trading industries, Each

of the industries in the last 10 places of the ranking has a workforce
which concentrates heavily on occupations 7 or 8, In our data

the relative wages of both of these occupations increases (see Table 5.1),
Seven of these industries (i.e., 14, 25, 11, 13, 6, 63 and 30) are heavily
dependent (directly or indirectly) on export sales. Two (i.e., 39 and
79) face strong import competition., Because they are constrained in
raising their selling prices by international competition, all nine
contract their output (and employment levels) in response to the
increases in their labour costs. Industry 111 (Personal Services) sells
entirely to the domestic market (mainly to household consumption) and
faces no import competition. Its place among the main losers in the
simulation is explained by an adverse substitution effect in household
consumption. The industry is very labour intensive and occupation 7

has a very high share Ao.mmuu in its wage bill. Hence the change in

wage rates causes a strong vrise in the costs of Personal Services.

Other important consumption goods which compete with Personal Services

for the household dollar (e.g., the outputs of those industries

appearing at the top of Table 5.3) experience falls in costs, The

net result is a significant reallocation of (fixed) aggregate household

mwmzmwmm.m

1, This occupation accounts for only 25 per cent of the economy-wide
wage bill.

2. Some care should be exercised in relying on ORANI results which
depend on substitution effects in consumption. The domestic
consumption parameters (see DPSV, subsection 29(e)) are one of the
weaker parts of the ORANI data base.

IMPLIED CRESH ELASTICITIES OF SUBSTITUTION BETWEEN

OCCUPATIONS IN ORANI SIMULATIONS

TABLE 3,1

SHC USWC SBC-ME SBC-B SBC-0 USBC RUR AS

PROF

-3.16 .42 .25 .17 .42 .30 .10 .40 .19

PROF

.63 .43 1.05 .75 .24 .99 .49

-2.21

SHC

.29

.59

.45 .14

.63

. 26

-1.33

USWC

.43 .31 .10 .40 .20

-1.94

SBC-ME

13

.48

.98

.75 .24

-12.24

SBC-B

.70 .35

17

-18.47

SBC-0

.11

.23

-.50

USBC

.45

-8.50

RUR

-11.10

Skilled Blue Collar, Building
Skilled Blue Collar, Other

SEC-B

Professional White Collar

Skilled White Collar

PROF
SKC

Occupation key

SBC-0
USBC
RUR

AS

Semi- and Unskilled Blue Gollar
Rural Workers

and Un-skilled White Collar

Skilled Blue Collar, Metal §

Semi-

USWC

SBC-ME

Armed Services

Electrical
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TABLE 5.3 RANKING OF INDUSTRY-OUTPUT RESPONSES TO THE CHANGE IN
WAGE RELATIVITIES LISTED IN TABLE 5.1,
Rank ORANT Description Percentage Rank ORANI Description Percentage
Industry Change in Industry Change in
Number Output Number _Output
1 106 Health 0.68 33 60 Ready-Mixed Concrete -0.08
2 107 Education, Libraries 0.42 34 69 Ship & Boat Building ~0.08
3 108 Welfare Services 0.37 35 88 Building N.E.C. -0.08
4 109 Entertainment 0,19 36 12 Iron -0.08
5 47 Newspaper & Books 0.19 37 68 Motor Vehicles, Parts -0.09
6 52 Pharmaceuticals 0.12 38 51 Paints, Varnishes ~0.09
7 23 Bread, Cakes 0.04 39 78 Other Machinery -0.09
8 71 Aircraft Building .04 40 33 Wool § Worsted Yarns -0.09
9 102 Other Business Serv 0.04 41 92 Other Repairs -0.09
10 91 Motor Vehicle Repair 0.01 42 29 Tobacco -0.10
11 87 Residential Building 0.0 43 50 Industrial Chemicals -3.10
12 103 Ownership of Dwellings 0.0 44 66 Sheet Metal Prods ~0.10
13 105 Defence 0.0 45 8 Poultry ~0.10
14 104 Public Admin -0.00 46 62 Non-Metal Min Prods -0.11
15 42 Joinery & Wood Prods -0.01 47 98 Banking ~-0.11 N
16 96 Air Transport -0.01 48 35 Textile Floor Covers -0.11
17 82 Signs, Writing Equipt -0.02 49 65 Structural Metal -0.11
i8 32 Cotton, Silk, Flax -0,02 50 61 Concrete Products ~0.11
19 110 Restaurants, Hotels ~0.02 51 S3 Soap § Detergents -0.12
20 48 Commercial Printing ~-0.02 52 17 Services to Mining -0.12
21 72 Scientific Equipt -0.03 53 83 Other Manufacturing -0.12
22 37 Knitting Mills -0.03 54 5 Milk Cattle -0.13
23 19 Milk Products -0.04 55 74 Household Appliances ~0.13
24 90 Retail Trade ~-0.05 56 89 Wholesale Trade -0.14
25 86 Water, Sewerage ~-0.05 57 75 Electrical Machinery -0.14
26 101 Investment, Real Est -0.06 58 26 Soft Drinks, Cordials -0.14
27 27 Beer & Malt -0.06 59 38 Clothing -0.14
28 84 Electricity -0.06 60 95 Water Transport -0.16
29 73 Electronic Equipt -0.06 61 97 Communication -0.16
30 22 Flour § Cereal Prods -0.07 62 34 Textile Finishing ~-0.16
31 99 Finance § Life Ins -0.07 63 67 Metal Products N.E.C. ~-0.17
32 112 Business Expenses -0.07 64 100 Other Insurance -0.17
TABLE  4.1.  MACRO AND EMPLOYMENT RESULTS FOR 25 PER CENT ACROSS-THE-BOARD TARIFF INCREASE
KT VARIOUS LABOUR-MARKET ASSUMPTIONS
LAB MKT. ASSN. Slack Labour ¥ (f) N E D ms M OP L (‘7”\( M E N (i) By [6)0 c ¢y (;) AT I o"s\):
Markets —— CES FS CEs CRESH CRESH
VARIABLE LEONTLEF Elﬂstfcity of Elast?city of | COBR-DOUGLAS | Elasticity of | 2/5ths of Suhstitution
Substitution | Substitution Substitution |Substitution |Parameters
= 014 = 0.35 = 100 Parameters from
from Sec.3 |Section 3 |
Aggregate Emplovivent -0.21
Employment by Occupation
1. Professionsl -0.13
2. Skilled ¥hite Collar -0.06
3. Semi and Un-skilled White Collar -0.09
4. Skilled Siue Collar, :e;;z:r?cm _0.00
§. Skilled Blue Collar, Building L1 DR 3
6. Skitled Blue Collar, Othev n.02
7. Semi and Un-skilled Blue Collar -0, 12
8. Rursl Workers -2,09 ‘.u:
9. Armed Services 0.00 0.60
Real Wage Rates by Occupation
1. Professionsl -10.0 ~0.53 ~«0. 11 0.01 -0.18 -0.67 ~0.23
2. Skitled White Collar 7.56 0.30 0.25 0.15 -0.18 0.32 0.19
3. Seml and Un-skilied White Collar ~1.60 0.28 6.25 0.16 -0.18 9.31 0.20
&,
Skilled Blue Collsr, gliérgcnx 4.22 1.37 0.84 0.44 018 .70 100
5. Skilled Blue Coliar, Bui 1ding 21,03 1.32 0.72 0.34 -0.18 1.08 0.54
6. Skilled Blue Collar, Other 20.26 1.93 0.86 0.31 -0.18 1.69 0.67
7+ Semi snd Un-skilled Blue éallnr -5.73 0.06 0.21 0.17 -0.18 -0.14 0.14
8. fursl Workers -7.12 -5.58 -4.98 -3.77 -0.28 -5.34 -4.57
9. Armed Services 0.0(® 0.25 0.21 0.1t -0.18 0.22 o.11
Aggroegate Exports -2.52 -1.85 ~2.0t -2.03 -2.05 -2.11 -2,02 ~2.04
Aggregate Imports -1.53 -1.36 -1.54 -1.58 -1,65 -1.86 -1.58% -1.61
Balance of Trade ($m) -~31.7 -13.5 -12.1 -11.1 -8.0 -3.0 ~11.7 -10.4
Consumer Price Index 2.20 2.51 2.14 2.10 2.01 1.73 2.12 2.06
Investment Price Index 2.76 3.88 2.72 2.63 2.50 2.17 2.71 2.60

{a2)

A slack lahour market and s [ixed real wage rate were assused for this occupation in

this si~ulation

(sce p.14 of the text).
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We computed our economy-wide average wage increase (on the basis of
which the changes in occupational relativities were calculated) using
occupational weights in the aggregate domestic wage bill., If we were
to compute a GDP price deflator it would, therefore, show no
movement. The domestice consumption bundle is apparently

relatively intensive in the use of occupations experiencing relative
wage falls, whilst investment has a slight bias towards occupations

with rising relative wages,

The most interesting result in Table 5,2 is the fall in
aggregate employment generated by the wage changes despite the fact

that they represent no change in the average real wage rate, The

explanation is that relative wage increases are experienced by occupations
3, 5 and 7 which are all employed heavily in sectors of the economy

which are subject to international competition, particularly the

export sectors, The selling prices of these sectors are constrained by
world - market prices with the result that increases in their domestic
costs cause significant falls in their outputs. This effect is also
evident in Table 5.2 in the fall in aggregate exports, the slight rise

in imports and the consequent deterioration in the balance of trade.

On the other hand, those occupations which experience relative wage
declines (i.e., occupations 1, 2, 5 and 6) are all heavily concentrated
in  sectors of the economy which produce non-traded goods for domestic
markets. The outputs of these sectors are largely determined by the
level of aggregate domestic absorption (fixed in this simulation) and are
comparatively insensitive to domestic costs, The occupation-

specific employment results follow the expected pattern. Relative wage
increases generate falls in labour demand for the relevant occupations

(3, 7 and 8), whilst demand increases for those occupations

(1, 2, 5 and 6) whose relative wages fall., Both individual industries

17

Column (6) : CES labour - labour substitution with an elasticity
of substitution of 100. This implies that labour

is almost homogeneous from the employers' viewpoint.

Column (7) : CRESH labour - labour substitution with values for the
. . (1y
substitution parameters ﬁqhm+pkuauu equal to two

fifths of those listed in Table Al.

Column (8) : CRESH labour - labour substitution using the values from

Table Al for the substitution parameters.

The results in column (1) of Table 4.1 indicate that, in ORANI,

an increase in tariffs causes a fall in total employment if real wages

remain constant. The reason is that the tariff increase leads to an
increase in the domestic price level relative to world prices and erodes
the competitive position on world markets of lightly protected trading
sectors, especially exporters, The effects of the contraction in exports
outweigh the expansion of import-competing activities. The main symptom
of this in the occupation-specific employment results is the contraction
of the demand for rural workers. The employment effects in the other
occupations are small. Using our occupational classification, which for
most occupations is not very industry-specific, the only clear indicator
of employment expansion in the import-competing sector is the increase
in employment in occupation mthwwwmm Blue Collar, Building). This
expansion is generated by the reallocation of the economy's aggregate
investment budget (assumed fixed) towards the import-competing sector
where capital formation is relatively intensive in the use of

construction.

The wage results in columns (2) - (8) of Table 4.1 are

different projections of the changes in wage rates required for the
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To get some insight into how these changes in relativities
would have affected the structure of the economy we imposed the
percentage changes listed in Table 5.1 as exogenous changes in real
occupational wage rates in ORANI. 1In the absence of the necessary data,
no allowance was made for any differential changes in occupation-
specific labour productivity which may have occurred. The standard
neo-classical short-run configuration of ORANI was used for the
simulation, that is, industry-specific capital stocks were held fixed,
the level and broad composition of real domestic absorption were
exogenous, the balance of trade was endogenous, the labour market for
each occupation was assumed slack, and the exchange rate was the
mmeraire, {See DPSV, sections 23 and 44 for an extended discussion
of these assumptions.) In view of the difficulty of obtaining reliable
estimates of occupation-specific substitution parameters (see section 3),
and in view of the results of our sensitivity analysis (see section 4),
we have reported, in this section, only results derived under the
assumption that labour - labour substitution is of the CES type, A
value of 0.35 was used for the elasticity of substitution between
occupations, that is, the value reported in section 3. In fact in the
simulation reported here only the results for employment by occupation
are sensitive to the value of the labour - labour substitution parameters

R . 1
or to the form of substitution assumed.

Results from the simulation for some macro variables and
for employment by occupation are reported in Table 5.2. Note first
the results for the two price indexes: a small fall in the index of

consumer prices and a small rise in the investment goods price index..

1. This depends on properties of the Johansen solution method. Minor
variations in other variables would be evident if Euler-style
solutions were computed (see DPSV, chapter 5).

19
wage is not larger relative to the wage changes for some other
occupations. Occupation 1 (Professionals), for example, experienced a
demand reduction of only 0,13 per cent in column (1), but suffers a
10 per cent real wage reduction in column (2). similarly, occupations
5 (S8killed Blue Collar, Building) and 6 (Skilled Blue Collar, Other)
have only small employment increases in column (1) (0,11 per cent and
0.02 per cent, respectively) yet enjoy wage increases of about 20 per
cent in column (2). The reason is that activity (and therefore mgvuowam:ﬁwu
in the rural industries is much more sensitive to cost changes than is
activity inthose industries which account for most of the employment of
occupations 1, 5, or 6. In column (1) of Table 4,2 we have listed the
shares in the total usage of occupations 1,5,6 and 8 of the five main
users of each of the occupations. As can be seen from column (2) of the
same table, it is changes in employment in these main using industries
which account for the bulk of the differences in the occupational
employment results between simulations (1) and (2) in Table A.H.m The
main users of rural workers are all either export industries or industries

which sell large shares of their outputs to export wsacmﬁawmm.u Export

1, In short-run ORANI experiments ‘in which industry-specific capital
and land stocks are fixed, output Awuu and employment nhuu in
industry j are related by the equation

z. = S .2,
. J Ly 737
where mw% is the share of labour in j's aggregate primary-factor
costs.

2. For example, in simulation (2) from Table 4.1 the employment of
rural workers is 2.09 per cent higher than in simulation (1). Column
(2) of Table 4.2 shows that 0.83 of this 2.09 per cent is accounted
for by the difference (as between the two experiments) in the
employment of rural workers in the Wheat/Sheep Zone (industry 3).
The five main users of rural workers (i.e., industries 2,3,5,6 and 9)
together account for 1.66 of the 2.09.

3. A more detailed analysis of the sales patterns of the ORANI industries
is in DPSV subsection 45.2, especially Table 45.4,
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5.  THE EFFECTS OF CHANGES IN OCCUPATIONAL c s R . : :
WAGE RELATIVITIES ON THE AUSTRALIAN demand elasticities are assumed, in general, to be quite high in ORANI

ECONOMY 1968/9 - 1973/4 with the consequence that export industries are readily able to expand

their output levels in response to falls in their costs. On the other

The ORANI model has previously been used (see Dixon, hand, industries producing non-traded commodities are heavily represented

Parmenter and Sutton, 1978) to provide some quantitative analysis among the main users of occupations 1, 5 and 6, especially 1 and 5.

of the effects on the economy of the wage explosion which took place Real aggregate domestic absorption is fixed in all our simulations, and

: . . .
during the early 1970's. The analysis focused mainly on the effects it is much more difficult to induce changes in activity by cost changes

of the increase in the average level of real wages, but included some for industries which sell only to domestic users and face little or no

projections of the likely effects of the accompanying compression in import competition. A significant share (0.16) of the employment of

male-female wage differentials. An aspect of the wage changes not occupation 6 is in the export industry 18 (Meat Products), Ceteris

considered was the marked change in occupational wage relativities.

paribus,increases in wages for occupation 6 would have a marked contractionary

In this i d the previ i include the : L :
is section we exten e previous analysis to in 1 effect on output in this industry. The problem is that the other wage changes

occupational-relativities dimension, using the evidence on labour - that are occurring (especially the fall in wages for occupation 7) tend

labour substitution parameters which was discussed in section 3. to stimulate exports of meat products with the result that the net

contribution of the industry to eliminating the increase in demand for
Our data on occupational wage relativities are given in Tahle 5,1,

occupation 6 is negative. Hence a very large increase in wages is
Information on hourly wage rates (the appropriate unit for ORANI) was

required for the occupation in order to reduce demand for it by its other
not directly available. As a proxy we have used data on average annual

earned incomes derived from Williams (1980) and Craigie (1980). We users:

have assumed that changes in the income relativities represent changes The changes in wage rates which were discussed in the

in wage rate relativities; that is, we have not adjusted for differential previous paragraph are also reflected in the results for the aggregate
{across occupations) changes in hours worked. The percentage change in trade and price index variables in column (2) of Table 4.1. As is

the average real income per year for each occupation group was implied by the earlier discussion,the fall in wage rates (especially
calculated for the period 1968/9 - 1973/4. These changes were then of rural workers)mitigates the adverse effect of the tariff increase
deviated from the average across occupations. This latter was computed on aggregate exports, On average, costs in the import competing sector

using occupational shares in the economy-wide wage bill from the ORANI are increased by the wage changes, hence imports do not decline as much,

input-output data base. As can be seen from the table, the data suggest following the tariff increase, as was the case in the fixed-wage experiment

that during the relevant period wage relativities moved against the (column (1) of Table 4.1). The net effect is an improvement in the balance

skilled occupations (with the exception of occupation 4, Skilled of trade relative to simulation (1). Rises in the wage rates of occupations

Blue Collar, Metal and Electrical) and in favour of the semi- and

un-skilled groups (3, 7 and 8).
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