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ABSTRACT

ORANI simulations of the short run effects of a 5.0 per cent
increase in Aggregate Employment and a 5.3 per cent increase in the Balance
of Trade are reported using 1968-69, 1974-75 and 1977-78 databases. The
results are in general very similar within each experiment. Differences
between the results reflect both changes in the Australian economy and
developments in database methodology. An attempt is made to isolate the

major elements of the dissimilarities.
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FOOTHOTES

A draft version of this paper was presented at the Economic Society of
Australia’s Fourteenth Conference of Economists, held at the University
of New South Wales in May 1985. The paper has benefitted from the
comments of Peter Higgs, Mike Kenderes, Hoz% Lawson, Tony Meagher,
Brian Parmenter and (especially) Alan Powell. The author is grateful

to these people and claims full property rights to remaining errors.

The ORANI computable general equilibrium model of the Australian

economy is described in Dixon, Parmenter, Sutton and Vincent (1982).

The Melbourne ORANI 78 code was used, employing CSIRONET's CYBER 76

mainframe computer under the SCOPE operating system.

Throughout this paper the convention has been used of assigning capital
letters to the names of variables which enter the ORANI equations

explicitly.

Of course, ORANI could be used to find the set of relativities which
would be consistent with absorbing any given hypothetical occupational

mix.,

Although Sheep-meat is defined to be an endogenous export commodity on
pPD. wwlww‘O% Bruce (1985), it was dropped from the default list of such
commodities for the standard 1977-78 database shortly after the

simulations reported here were undertaken.

‘#A|

THE SENSITIVITY OF ORANI 78 PROJECTIONS TO THE DATABASE USED

by

Ian A. Bruce®

I INTRODUCTION

Since it became operational in 1977, the ORANI® computable general
equilibrium model of the Australian economy has been used in a wide range
of economic policy analyses (for an overview, see Parmenter and Meagher
(1985)). More recently, ORANI has been used for short—teru econonmic
forecasting (Dixon, McDonald and Meagher (1984))., ORANI relies heavily on
a set of national input-output tables for the bulk of its data
requirements. At the time of writing, three sets of input—-output accounts
have been used for ORANI projections (ABS (1977), (1980), (1983)). It is
natural to ask what effect a change from one of these databases to another
has on projections made with ORANI? If there is a substantial effect,
especially on macro results, then there may be a case for reworking major
analyses with newer databases. On the other hand, if the macro results
vary only minutely with a change in database, then existing analyses can be
allowed to stand and one must then consider whether it is worth committing
substantial resources to the construction of new ORANI databases each time
a new set of input-output accounts is published. The ADS plans to publish
input-output tables for each year from 1977-78 and has already released the

1978-79 tables (ABS (1984)), which are currently being used by the
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ORARI database. The principal new features of the latter are the
incorporation of data for the agricultural sector in a typical year and the

balancing of total costs and sales values.

The method adopted is deseribed in Part II, and the results
obtained are presented in Part III. Finally, the implications for future
interpretations of ORANI analyses and the construction of subsequent

databases are discussed.
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commodities to exports and to capital creation, It may be that the
variability of industry investment between the three databases obscures
more logical underlying trends. If so, there is a prima facle case for the
IMPACT team to consider the incorporation of typical year Aindustry

investment shares into future databases.

—40—

The usual assumption of an exogenous Aggregate Wage Rate was
replaced in favour of making Aggregate Labour Employment exogenous so that
it could be shocked to gauge the effects on real wages and other macro
variables of increasing the size of the employed workforce. Admittedly,
ORANI as used here cannot tell a complete story for, even though absorption
is endogenous, there is no explicit linkage between household expenditure

and household income (Challen (1984), pp. 21-22),

Lastly, Aggregate Real Investment was set exogenous and the Ratio
of Real Aggregate Consumption to Real Aggregate Investment allowed to
vary. It follows from the GDP identity that the full manifestation of
changes in real GDP will be as changes in Aggregate Real Consumption. In
all other respects, the opomcww was standard: all indexing parameters were
set to unity; Other Final Demand (government consumption) was w:amxmn to
Aggregate (household) Consumption; and default sets of endogenous export
commodities, and industries for which the ORANI rate-of-return investment
theory 1is inoperative, were used (both sets vary somewhat among the three

databases).
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Figure 5: BALANCE OF TRADE SHOCK EXPERIMENT: SCATTERGRAM OF ORANI
INDUSTRY OUTPUT CHANGES USING THE 1974-75 DATABASE AGAINST
CORRESPONDING CHAMGES USING THE 1977-78 DATABASE®

: ; ; : . . ; . : ; '
80-—+ t + + + + + 4 4 + + +

®

&’

[0 < B o - il o] S g OO

;o e '

(S -

o8 =3

w3 >0

P

% OUTPUT CHANGES WITH 1974-75 DATABASE

a See note to Figure 2.
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The Exogenous Shocks

The present exercise required general, rather than industry-
specific, shocks. Specific shocks usually have only tiny effects outside
the industry on which they directly impact. Comparisons of such very small
magnitudes between databases are not of interest. Two separate shocks were
imposed: one to the supply side of the economy and one to the demand side.
The first shock was a 5.0 per cent increase in Aggregate Euployment and the
second was a 5.3 per cent increase in the Balance of Trade as a proportion
of GDP. The latter shock corresponds to a real rise of five billion in

1977-78 dollars in the Balance of Trade (see Table 2).

In the former case, the aim was to find the change in the level of
real wages which would follow an artificial boost in emnployment. Wage
relativities between industries and occupations were fixed because, given
the willingness of Australian trade unions to tolerate unemployment, the
ORANI theory has nothing to say about which occupations will succeed in

increasing/preserving their relativities.*

The Balance of Trade shock serves as an additional comparative
experiment which highlights the relatively small effects of the employment
shock. The Balance of Trade variable plays a specific role in ORANI which
it will be helpful to describe here. Like all general equilibrium models

of national economies, the GDP identity holds (implicitly) in ORANI:

GDP

L}

Aggregate absorption + Balance of Trade

i

(C+1I+@G) + BT,

where aggregate absorption is the sum of Aggregate Household Consumption,
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Industry 1968-69 197475 197718

Share of QOutput  Share of Output Share of  Ouiput IIT RESULTS
Total , Change Total , Change Total , Change Employment Shock
Purchases Purchases Purchases
% % % The key results of the employment increase experiment are shown in
. Tables 3 and 4. Table 3 shows that an increase in national labour
87 Residential
Construction 0.168 ~2.82 0,133 -2.21 0.086 -0.76 employment of 5.0 per cent is associated with a fall in the real wage rate
88 Other
Construction 0.098 0.00 0.066 0.00 0.064 0.00 of 5-6 per cent when short-run equilibrium is attained. Other real macro
93 Road Transport  0.039 3.70 0.056 2.19 0.054 2.54 ’ effects are a negligible change in the inflation rate and a GDP rise of
TotalsP 0,305 -0,33 0.255 -0.17 0.204 0.07 2.6-2.9 per cent — as mentioned previously, this effect consists entirely

of the change in real consumption, since both Aggregate Real Ir t
a Share of total sales of the Wholesale Trade markup commodity represented by & P ggregate Real Investment and

purchases of the industries shown. ' the Balance of Trade are exogenous in the closure used.
b Weighted averages in the output change columns.

For Other Building and Construction, the picture is less clear and Table 3: ORANI PROJECTIONS OF THE SHORT-RUN MACROECONOMIC EFFECTS OF A 5 PER
CENT INCREASE IN AGGREGATE EMPLOYMENT

a similar exercise wusing investment change weights is not nearly so

helpful Thi t £ th 1t 1d b fit : itivit Variable Latsbase
elpful. is part o e results wou enefi rom a sensitivi
p p v 196869 1974-75 197718
analysis of the industry investment section of the ORANI database. % % %
Consumer Price Index -0,34 0.36 0,38
Scattergrams of 1977-78 industry output changes against 1968-69 and Aggregate Real Consumption 4.41 4.78 4.58
Real Gross Domestic Product 2.61 2.88 2.71
1974~75 output responses reveal the results to be distributed very close to Average Real Wage Rate -6.30 -5.39 ~5.66
Investment Price Index -2. -2. ~2.
the 45° line in each case: in Figure 4, the regression slope is 0.99 and in 63 2.00 2.22
i Employment by Occupation:
Figure 5, 0.92. The outlier circled in Figures 4 and 5 represent the 1. Professional 5.59 5.33 5.34
2. Para-professional white collar 5.80
Agricultural Machinery industry — the explanation for this is essentially 3. Skilled white collar 15.37 15.40 .08
the same as in the employment shock experiment. Briefly, most of the 4. Semi and unskilled white collar 5.48 5.74 5.54
5. Skilled blue collar (metal + elect.) 4.72 4.75 4.69
commodity is sold for capital creation purposes, especially in the 1977-78 6. Skilled blue collar (building) 2.15 2.96 3.07
7. Skilled blue collar (other) 4.71 5.16 5.18
Tabl 8 to industrie hich experienced relatively high
database (see Table 8), to industries which experienc v hig 8. Semi and unskilled blue collar 4.67 4.39 4.43
rates of return on their fixed capital in response to the shock. 9. Rural workers 6.00 5.39 5,39
10. Armed services 4.27 4.69 4.53

-36- -9~
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Exporting industries all show significant ' output increases, as
would be expected. Movements in the non-traded sector are generally fairly
small, except for the Education, Libraries etc. industry, which moves with
GDP. As in the employment shock experiment, the rank correlation
coefficients are high, but less than unity., Part (iv) of Table 13 also
gives evidence that, using the rank correlation coefficient criterion, it
would be slightly more appropriate to simulate the effects of the shock on
the Australian economy as it was in 1974-75 using the 1968-69 database

rather than its 1977-78 counterpart.

There are several seemingly anomalous fluctuations in the output
responses reported in Table 13. In part (i) of the table, industries 31
and 32 have exceptionally high changes in 1977-78 and industries 37 and 39
have low changes in 1968-69. The high changes of the former pair can be
explained by the fact that their Armington import substitution elasticities
were almost doubled in 1977-78 to 4.7 {previously 2.4). The latter pair
had much lower import market shares in 1968-69 than in the subsequent
databases: for Knitting Mills the import share of apparent absorption was
only 4.7 per cent in 1968-69, rising to 35.6 per cent in 1974-75 and 20.5
per cent in 1977-78. In 1968-69 the negative output response came from
reduced domestic demand not being offset by substitution away from

imports.

We now consider anomalies among the export industry responses [part
(ii) of Table-131. While the output fluctuations of the High Rainfall Zone
industry partly reflected changes in the mix of the commodities that it
produced, the major influence causing the doubling of the output change

from 1968-69 to 1974-75 was the movement in Wool exports from 7.7 to 17.6

lm%l

Opposing forces which worked to keep the change in the CPI small
are the increased goods demand, resulting from increased consumption, and
the prevailing decreases in basic values prices in consequence of the
effective fall in unit labour costs. The reversal in sign of the CPI
change between the 1968-69 run and the others can be understood with the
aid of Figure 1, which depicts the outward shift in the aggregate supply
curve of the economy induced by the shock. Since the only component of
aggregate demand which is free to move is Aggregate Real Consumption
(private and publie), the shock indirectly induces an outward shift in the
aggregate demand curve. It is clear that, while GDP is stimulated from
both sides, the change in the price level is ambiguous. The direction of
movement of the CPI depends on the slopes of the aggregate demand and
supply curves and on the ratio of the vertical shifts of the two (e/B in
Figure 1). All these determining factors are affected by the database, the

closure, and the shock.

-3l
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technically they are regarded as being import competing, these industries

behave in the present experiment as though they produce non-traded goods.

A similar pattern of sales shares and household demand
characteristies 1s shared by the Motor Vehicles and Parts industry, which
however has positive output changes in all .asdmm runs., Whilst the
contraction of the domestic market reduced the demand for Motor Vehicles
and Parts from all sources, this negative influence was more than offset by
substitution away from imports and towards the domestic product. The
substitution effect is much stronger for Motor Vehicles and Parts than for
Electronic Equipment and Household Appliances primarily because of the
differences between their import substitution elasticities, which were set
at around five for Motor Vehicles and Parts and about two for the other

commodities.

-3

A back of the envelope explanation of the change in sign of the CPI
variable from 1968-69 to 1974-75, which relies on shifts in the slope of
the aggregate supply curve, is as follows. It is assumed that slope of the
aggregate demand curve and the share of primary factors in total costs are
invariant across the three runs. VWe use the identity equation (45.21) ow

Dixon gt al. (1982), in which the output change of an industry (Jj) is:

(1l - S,.) p
.= KW 103 C - 1) =W, (1)
Nu mu mmw @Hu w«w W

where Ng is the percentage change in the output of industry j;
o is the capital-labour substitution elasticity (0.5 in all cases
here);
mmu is the share of fixed factor(s) in industry j's total primary
factor costs;
w0u is the percentage change in output price (expected to be small);
m<u is the share of primary inputs in j's total costs;
P1j is the average percentage change in the price of intermediate

inputs to the industry; and

w is the percentage change in wages (given in Table 3).

Changes in the slope of the aggregate supply function can be related to

changes in:

v = [A-8)/8,1,

where mm is the share of fixed ~factors in total primary factor costs

throughout the economy. mw is simply Awimrv. where Sy, is the share of

labour in aggregate primary factor costs, values for which are shown in

-13~
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Table 11: INDUSTRIES EMPLOYING SUBSTANTIAL SHARES OF SKILLED BLUE COLLAR (OTHER)

LABOUR, ARD THEIR OUTPUT CHARGES IN THE BALAHCE OF TRADE SHOCK

EXPERIMENT
Industry 1968-69 1974-75 197778
No. Name Employment Output Employment Output Employment Output
Share'®  Change Share‘®)  Change Share Change
% % % % % %
18 Meat Products 15.77 12.20 18.79 24.58 21.74 21.46
23 Bread, Cakes
and Biscults 10,71 -1.29 11.05 ~1.23 9.94 -1.04
38 Clothing 8.10 -1.12 5.36 0.05 4,50 1,50
47 Publishing, Printing 5.56 ~2.91 4.78 ~1.44 4.78 ~0.11
48 Paper Stationery,
Printing, etc. 9.40 ~3.20 9.44 ~2.10 7.97 ~2.23
90 Retail Trade 14.75 -9.02 14.96 -8.9% 14,82 -7.85
106 Health 2.74 -10.77 4.78 -10.27 5.23 ~11,00
110 Restaurants, Hotels
and Clubs 9.41 ~1.57 12.63 -1.71 11.62 ~8,81
Sub-totals(®) 76.44  -1.45 81.79 1.73  80.60 2.09
Other industries 23.56 18,21 19.40
TOTALS 100.00 100.00 100.00

a Share in the database of total employment of Skilled Blue Collar (Other)

labour accounted for by each industry.

b Weighted averages in the output change columns.

30

aggregate investment is exogenous, there are no demand-side effects on this
total. The distribution of the economy-wide investment budget among
investing industries, however, follows the pattern of changes in rates of

return to their fixed capital.

Except for the Skilled Blue Collar {(Building) - occupation, changes
in employment by occupation are generally close to the national average of
5.0 per cent. The exception occurs because, in each of the databases, a
significant proportion of the Skilled Blue Collar {(Building) workforce is
concentrated in the Residential Building Construction and Other
Construction industries: 67, 47 and 43 per cent in chronological order.
Substantial portions of the outputs of these industries are bought for
capital creation by industries for which investment has been set
exogenously to zero in the simulations. In particular, 9%0-100 per cent of
sales of the Residential Building Construction commodity are bought by
Ownership of Dwellings for capital creation in each database. Further, in
the case of the 1977-78 database, 43 per cent of the basic value of sales
the Other Construction commodity were purchased by exogenous investment
industries for capital creation. Consequently, the increase in demand for
Skilled Blue Collar (Building) workers was not as high as for the other

occupations.

Industry output changes broadly show the expected pattern of
results: mainly fairly similar across the three databases with some
exceptions which can be attributed chiefly to changes in the input-output
shares (see Table 4). As reported in Table 4, the rank correlation

coefficients between industry output vectors from the three simulations are

IH%.I
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Table 10: SECTORAL WEIGHTED AVERAGES OF ORANI PROJECTIONS OF THE SHORT-RUN
OUTPUT EFFECTS IN THE THO EXPERIMENTS

an increase in the Import Substitution mwmmwwouﬁw Aawwv for Man-made Fibres

Experiment Industry Database
Sector 1968~69 1974-75  1977-18 and Yarns from 2.4 to 4.7 in the 1977-78 database, explains the second rise
% % % in output. The change in o3¢ had the effect of making domestically
Employment up 5% Non-traded?® 3.16 3.47 3.45 produced and imported Man-made Fibres and Yarns into closer substitutes for
Tradeg? 3.39 3,98 3.70
Whole Economy 3.26 3.66 3.55 ‘ most domestic purchasers.
Balance of Trade Non-traded?® -4.11 ~3.70 ~3.92
up 5.3% of GDP Traded? 6.81 9,58 8.68 Changes in the Motor Vehicle and Parts industry output responses
Whole Economy 0.62 1.20 0.98 occurred for similar reasons to those just described. From 1968-69 to
a,b See corresponding notes to Table 5. 197475 the base import share rose from 22.2 per cent to 30.5 per cent with

%8 unaltered. From 1974-75 to 1977-78 the import share scarcely changed

Most of the employment by occupation changes, also shown in Table but 6gg wWas inereased from 5.0 to 5.2.

9, vary moderately when different databases are used. This reflects the

diffuse linkages which most of the recognised occupations have with the The High Rainfall Zone is a multiproduct industry which contributed

exporting, import-competing and non-traded goods sectors of the Australian to the national outputs of Wool, Sheep-meat, Wheat, Barley, Other Grains,

economy, Armed Services employment changes move closely with Aggregate Meat Cattle, Milk Cattle and Pigs and Other Farming Export. (Other

Real Consumption, as occurred in the employment shock experiment. This is Agriculture - Sugar Cane, Fruits and Nuts in 1977-78) in each database.

S0 because all workers in this occupation are employed in the Defence Endogenous export commodities made by the High Rainfall Zone industry and

industry, the output of which is constrained to move with real government common to all three databases were Wool, Wheat, Barley and Other Grains.

spending, which in turn is fully indexed to Aggregate Real Consumption in The High Rainfall Zone's principal outputs were Wool and Meat Cattle in

these simulations. each year, although Sheep-meat also became an important output in the

1977-78 database, reflecting the development of the live sheep export

Employment changes in the Skilled Blue Collar (Other) occupation market to the Middle East. There were no changes in the export demand

reverse -sign in moving from the 1968-69 simulation to the 1974-75 run, and elasticities for these three commodities across the three databases, but

increase substantially from the 1974-75 response when the 1977-78 database Sheep~meat was declared to be a commodity for which ORANI would

i{s used. These variations are due to the combined effects of shifts in the endogenously determine exports in the 1977-78 database’., On this basis, we

base year distribution of employment in this occupation among the relevant may have expected the 1977-78 output change to have been rather different

ORANI industries and changes in the output responses of those industries in from the others but, as Table 4 shows, the 1974-75 change of 6 per cent is

~28~ -17-
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Table 9: ORANI PROJECTIONS OF THE SHORT-RUN MACROECONOMIC EFFECTS OF PRODUCING

Variable Database
1968-69 1974-75  1977-78
% % %
Consumer Price Index =22 ~19 -19
Aggregate Real Consumption ~9.0 -9.0 -8.51
Average Real Wage Rate -1.78 0.20 -0.15
Investment Price Index -17 ~13 -14
Aggregate Exports (foreign currency) 23.68 21,81 20.63
Aggregate Imports (foreign currency) ~14 -12 -14
Employment by Occupation:
1. Professional ~4.,9 -4.87 -5.57
2. Para-professional white collar }1-3.8 }-3.85 -6.41
3. Skilled white collar ~2.01
4. Semi and unskilled white collar -4.7 ~4.34 ~4.41
5. Skilled blue collar (metal + elect.) 2.9 2.97 2.04
6, Skilled blue collar (building) ~1.53 -1.38 ~1.,18
7. Skilled blue collar {other) ~1.23 1.77 2.59
8. Semi and unskilled blue collar 2.15 1.82 1.59
9. Rural workers 19.39 18.59 17.81
10, Armed services ~-8.7 =8.3 -8.41

In contrast to the other macro responses, the Average Real Wage
Rate declines by 1.8 per cent when the 1968-69 database is used, but
experiences negligible change in simulations with the other databases
attached. Why is it that when about 9 per cent of Aggregate Real
Consumption is diverted to the Balance of Trade surplus (viz., a change in
the pattern of aggregate demand in the economy), that the marginal
uwoaco«w<www of labour rises for 1974-75 but declines in the other runs?
This pattern can be related to both variations in the weighted averages of

changes in outputs of all the industries in each database and movements in

‘the labour intensity of Australian production. The output changes were

calculated using base year industry cost weights and are shown in the last

-G

Table 6: ANALYSIS OF ANOMALOUS RESULTS FOR THE EXPORT INDUSTRIES IR THE
EMPLOYMENT SHOCK RXPERIMENT

Industry Database Fixed Value Change in Change in Estimated Actual
Factor Added Input Output Qutput  Output
Intensity Share Price Price owmsmmm Change
% % % %

14 Coal 1968-69 0.38 0.56  -0.34P 0.009 5,32 7.20
1974-75 0.51 0.57 0.36° 0.00¢ 2.43 3.05
1977-18 0.47 0.50 0.38% 0.009 2.99 3.63
25 Food 1968-69 0.32 0.17 0.28¢ -0.14 4,37 5.04
Products 1974-75 0.39 0.18 -0,19¢ -0,13 4,27 4.64
n.e.c. 1977-178 0.28 0.14 -0.63¢ -0.74 5.41 7.20

a Estimated with Equation (1).

b Percentage change in the Consumer Price Index.

¢ Percentage change in the Basic Price of the Other Farming -~ Export commodity,
which was the major intermediate input to the Food Products n.e.c. industry
in each database. '

d By assumption.

There were no relevant vmdmsmwmw, changes to the Food Products
n.e.c. industry in the databases: its output was an endogenous export
commodity throughout. The higher output response with the 1977-78 database
attached is due in large measure to the changes in the fixed factor
intensity of the industry (see Table 6). Using Equation (1) with the
assumption of a zero export price change is sufficient to explain the
differences in output changes. However, the estimated output change of
12.3 per cent in the 1977-78 run using that approach was rather high and
Table 6 shows the results of the calculations with the actual PoasS- The

residval output differential 1is far more difficult to explain and is

.IH.@I
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using the 1968-69 results against the 1977-78 results. Had there been no

technical changes in the databases and no structural changes in the

Australian economy, the distribution would lie along the 45% line through

Destination 1968-69 1974~75 1977-78 the origin. 1In fact, this is broadly so, the regression intercept being

0.48 and the slope being 0.80. Figure 3 is a similar scattergram for

1974-75 versus 1977-78. The regression intercept is again 0.48 and the

A sage . .3 0.293 0.2 ;
Intermediate usage 0.388 qq - slope 0.82. As an exercise, we may take the furthest outlier from the y =
Capital creation 0.579 0.567 0.647
Household consumption 0.003 0.001 0.001 x line in each figure and consider why it is not located closer. In both
Exports 0,031 0.139 0.075
TOTAL 1.000 1.000 1.000 cases the outlier (circled in the figures) is the Agricultural Machinery

industry, the basic values sales shares of the output of which are shown
a There were no Agricultural Machinery sales to the Other Final Demand category

in any of the databases. for each database in Table 8. The main feature distinguishing 1977-78 is
the increase in the share of sales to capital creation to 65 per cent.
These sales are mainly to the agricultural and pastoral industries, which
themselves experience large increases in output and rates of return under
the shoeck., Thus the major customers of the Agricultural Machinery industry
succeed in capturing a larger share of the (fixed) total investment
budget. It follows that the Agricultural Machinery industry enjoys

improvements in both demand and supply conditions, and more so on the

demand side with the 1977-78 database than in the other cases.

—24- -21-
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