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THE SHORT-TERM EFFECT OF
DOMESTIC OIL PRICE INCREASES ON
THE AUSTRALIAN ECONOMY WITH
SPECIAL REFERENCE TO THE
AGRICULTURAL SECTOR

D. P. VINCENT, P. B. DIXON, B. R. PARMENTER
and D. C. SAMS

IMPACT Project Staff*

The rise in the domestic price of oil products implied by the new import
parity pricing policy for domestic crude oil is likely to pose some prob-
lems for macrocconomic management, In this paper an attempt has
been made to quantify the short-run adjustment problems involved,
using the ORANI 78 model of the Australian economy. Results are pre-
sented for a range of variables of interest, including macroeconomic
variables, industrial and workforce composition and farm incomes. With
fixed real wages, farm incomes are projected fo decline by between 6
and 8 per cent.

Introduction

The recent move towards import parity pricing for Australian crude
oil is an example of a policy change for which there is a strong case in
terms of the long-run allocation of resources in the economy but which
involves short-run costs. In its 1976 report on crude oil pricing (which
recommended a gradual movement of Australian oil prices to world
parity), the Industries Assistance Commission (IAC 1976) lists in some
detail both the long-run benefits and short-run costs of adjusting Austra-
lian oil prices towards world levels. It is not our intention in this paper
to re-enter the discussion of an appropriate oil pricing policy. Rather,
we take the decision to move towards import parity as given, and use
the ORANI 78 model to quantify some of the dimensions of the short-
run adjustments involved, especially in so far as they relate to the rural
sector. An examination of the long-run benefits to be expected from
the move, on the other hand, is not attempted in this paper.

* The views expressed in this paper do not necessarily reflect the opinions of
the IMPACT participating agencies, nor of the Australian government.

The authors wish to thank Alan Powell and Geoff Edwards for detailed com-
ments on an earlier draft of this paper.
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A 40 per cent increase in the price of domestically produced oil pro-
ducts is the shock generating the simulations reported in this paper. An
increase of about this magnitude is judged to be the effect on domestic
oil prices of that part of the move towards import parity pricing which
was implemented in the budget of August 1978.* A rise in the domestic
price of oil bears unevenly on different sectors (e.g. IAC 1976, p. 2).
In particular, since it increases domestic prices relative to foreign prices,
the short-run costs of the move are borne most heavily by exporting and
import competing industries. Because of international competition, these
trading sectors find it difficult to pass on cost increases.

An issue of current concern is the extent to which price rises attribut-
able to the new oil pricing policy should be allowed to feed into the
wage structure. Our results indicate that the severity of the short-run
adjustment problems engendered by the oil price rise do indeed depend
critically upon the extent to which it is allowed to flow through into
money wage increases. Our arguments below, in the section on results,
suggest that the oil price policy must reduce the full employment level of
wages in the short run. It follows that some short-run squeeze on the
cost of labour (achieved possibly via partial indexation) will be neces-
sary to avoid the potentially damaging consequences for total employ-
ment stemming from the rise in the price of oil and to facilitate the
required reallocation of factor rewards towards the previously under-
valued oil resource.

The Specification of the Agricultural Sector in ORANI 78

ORANTI is a large-scale multi-sectoral model of the industrial and em-
ployment structure of the Australian economy. The 1977 version of the
model is described fully in Dixon, Parmenter, Ryland and Sutton
(1977) (hereafter DPRS). The core of the data base for the model is
the ABS 1968/69 Input-Output (1/O) tables (ABS 1977) which dis-
tinguish 109 industry sectors. In addition, the model disaggregates the
labour force into 9 occupational groups.

The simulations reported here used the 1978 version of the model
(ORANI 78) which incorporates some improvements over the earlier
specification. Minor amendments have been made to the data base and
to the treatment of commodity taxes but the main change is in the
specification of the agricultural sector. In ORANI 77 the agricultural
sector conformed strictly to the conventions employed by the ABS in
the 1968/69 1/0 tables. Consequently, six product groups were identi-
fied as agricultural industries, They are; sheep, cereal grains, meat cattle,
milk cattle and pigs, poultry and other farming. With the exception of
poultry production, however, these groupings do not conform to any
identifiable production units. The Australian agricultural sector is
characterised to a large extent by joint production. For example, nearly
all the output of the cereals-livestock complex is produced on multi-
enterprise farms under conditions in which the production processes for

1 The reasons for this judgment were explained in some detail in an earlier ver-
sion of this paper (Vincent, Dixon, Parmenter and Sams 1979). Our results can
be adapted easily by readers who prefer to investigate the effects of a change of
some other size. The ORANI model is linear in percentage changes of the variables.
Hence, readers who wish to compute the effects of, say, a 20 per cent increase in
oil product prices can simply divide the results by two.
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individual products are highly interrelated. An implication is that in-
put bundles cannot be attributed to the production of individual pro-
ducts.

A second problem with the treatment of the agricultural sector in
the ABS I/0O tables is that it masks regional differences in production
technology which, because of climatic and biological factors, are ex-
tremely important in the Australian context. The regional cost of
production surveys of the Bureau of Agricultural Economics (BAE)
provide an ideal data base for the recognition of these factors.

A final, more specific, problem concerns the I/0O product/industry 6
(other farming). Two of the major components included in this cate-
gory are tobacco, which is import competing, and sugar, which is an
export commodity. In a model like ORANI which emphasises inter-
national trade, it is unsatisfactory to have both import competing and
exporting components aggregated into a single commodity classification.

In ORANI 78, the agricultural sector has been respecified as a 10-
commodity by 8-industry system. The agricultural industries and com-
modities are listed in Table 1. For the non-agricultural sectors there is
a one-to-one correspondence between industries and commodities, as
was the case in ORANI 77. With one exception, industries 9-112 in
ORANI 78 correspond to industries 7-109 in ORANI 77 (DPRS 1977,
Table 13b). The exception is that industry 12 (coal and crude pet-
roleum) from ORANI 77 has been split, in ORANI 78, into industry 14
(coal) and industry 15 (crude petroleum). The exporting part of the
composite industry has thus been separated from the import-competing
part. ORANI 78 also contains a new dummy industry (113) to facili-
tate the treatment of non-competing imports.

TABLE 1
ORANI 78 Agricultural Commodity Industry Code
Commodity Industry
number Description number Description
Al Wool 1 Pastoral Zone
A2 Sheep 2 Wheat-Sheep Zone
A3 Wheat 3 High Rainfall Zone
A4 Barley 4 Northern beef
AS Other cereal grains 5 Milk cattle and pigs
A6 Meat cattle 6 Other farming export
A7 Milk cattle and pigs 7 Other farming import
competing
A8 Other farming export 8 Poultry
A9 Other farming import
competing
A10  Poultry

Notes: The commodity ‘other farming export’ contains the export oriented pro-
ducts sugar and fruits. ‘Other farming import competing’ contains tobacco,
vegetables and other minor products. Industries 1-3 are those designated
by the BAE in their Australian sheep industry survey (BAE 1973), The
fourth, ‘northern beef’, is defined to include the Kimberley Region of
Western Australia, the Northern Territory, the Peninsula Gulf and
Coastal Central Regions of Queensland (BAE 1974a, b). Industries 5 and
8 are as in the ABS 68/69 I/O tables. Industries 6 and 7 produce only
commodities A8 and A9, respectively.
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Each of the 8 agricultural industries is now modelled as producing a
bundle of commodities. Table 2 shows the base period shares of the
agricultural commodities in the total value of output of each of the
agricultural industries. Note that each column sum in the table is unity.
In ORANI 77, agricuitural production functions are of the usual
single output, multi-input form
(1) Y:i:fj(le,- vos Xijs + o oy Xnj)
where Y; is the output of commodity j
and X is the input of type i into the production process for com-

modity j.
In ORANI 78 these are replaced by multi-output, multi-input functions
of the form
(2) g(Y) = h(X)
where ¥ and X are vectors of outputs and inputs, respectively. That is,
each agricultural industry is assumed to combine a bundle of non-
product-specific factors into a generalised capacity to produce a bundle
of outputs. For all but the first three agricultural industries, the function
g, which defines the bundle of outputs, takes a Leontief form. That is,
outputs are produced in fixed proportions. For the first three industries,
the function g takes the CRETH form (Vincent, Dixon and Powell
1978). Producers select the mix of their bundles of outputs according
to relative product prices, the elasticities of transformation between
products being less than infinite but greater than the zeros assumed in
the Leontief case.

Agricultural supply functions implied by the CRETH production
technology and optimising behaviour by producers are included in
ORANI 78 in the percentage change form

(3) x,/ = z; 4+ ¢,/ (p/ — 3, pd Si*)
where x,/ is the percentage change in the output of the gth product of
the jth industry,

z; 1s the percentage change in an index of the general level of
output of the jth industry,
p/ is the percentage change in the producers’ or ‘basic value’
price of the Ith product of the jth industry
and ¢, and the S/* are positive parameters with the sum over [ of
the §¢* equal to one.

Thus, equation (3) says that, in the absence of changes in Telative
prices, the output of each of the products of the jth industry expands in
proportion to the general level of activity in the industry (constant re-
turns to scale). However, if the price of the gth product rises relative to
an appropriately weighted average of all product prices (i.e.
p,/ > 3, p/ §7*), then the percentage increase in the output of that
product will exceed that of the industry. The strength of the relative
price effect depends on the parameter ¢,/, which reflects technical possi-
bilities for inter-product transformation. Values for these parameters
for the three CRETH industries are presented in Table 3. Finally, the
weights S/* are to be interpreted as modified? product shares in in-
dustry output.

2 The modificaticn is explained in Vincent, Dixon and Powell (1978).
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Table 3 gives less commodity detail than Table 2. This is because it
was necessary within each of the three CRETH industries to aggregate
certain commodities for the purposes of estimation.® Within each of the
commodity groups, individual commodities are assumed to be produced
in fixed proportions.# In equation (3) the product subscripts identify
the commodities or commodity groups for which CRETH was estimated,
and the price changes refer to group prices, defined as weighted averages
of individual commodity prices where the weights are the shares of the
commodities in the commodity groups,

TABLE 3
‘ Values for Transformation Parameters (¢,)
Pastoral Zone Wheat-Sheep Zone High Rainfall Zone
Commodity | Commodity Commodity
group 1 9/ group @’ group @4’
Wool/sheep 0-1041 | Wool 0-2976 | Wool 0-0631
Meat cattle 1-6129 | Sheep 0-2342 | Sheep 0-1153
Other products | 4-5455 | Cattle 0-5181 | Cattle 0-3745
Wheat 1-6129 | Other products| 3.8462
Barley 0-5208
Other products 13158

Source: Derived from Vincent, Dixon and Powell (1978).

Assumptions Underlying the Simulations

In the following section we present the results of a simulation in
ORANI 78 of some effects of a 40 per cent increase in the basic value
price of domestically produced oil and coal products (industry 56).
The price change was imposed on the model via an increase, of an ap-
propriate size, in the unit price of ‘other cost’ tickets to the industry.
This is exactly equivalent to the imposition of a production tax on the
industry. It is important, therefore, to note that our analysis does not
allow for any increase in the profitability of domestic oil production
which in fact may have resulted from the implementation of the import
parity pricing policy. What we are simulating is not the effects of the
policy on the oil industry itself but the effects on the rest of the economy
of the consequent increase in domestic oil costs.

The key features of the economic environment assumed for the
simulation are:

(a) fixed industry specific capital stocks;

(b) fixed real aggregate consumption, investment and government
spending;

(c) a slack labour market for all occupations with 100 per cent in-
dexation of wage costs to the ORANI consumer price index
(i.e. fixed real costs per unit labour); and

(d) afixed exchange rate.

3 For the key to the aggregation, see the note to Table 2.

4 Unfortunately, the time series on which the estimation of the relevant trans-
formation frontiers was based, was not detailed enough to support an econometric
analysis of the transformation behaviour of components of the ‘other products’
categories. However, the fixed proportions assumption is appropriate for wool/
sheep in the Pastoral Zone (see Vincent, Dixon and Powell 1978).
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Assumption (a) implies that the results are short run. Although suf-
ficient time is allowed for investment expenditure to be reallocated
across industries in accordance with changing rates of return, insufficient
time is allowed for the changed investment plans to alter the avail-
abilities of industry capital stocks. Hence, the short run reflects the
gestation lag on capital formation. Given this lag, the model determines
the impact on endogenous variables of interest of an increase in the
price of oil after local prices of all commodities have adjusted to the
higher oil product prices and price increases have been passed on to
wages and wage increases passed back into prices. Time is allowed for
users of domestic inputs to decide whether or not to switch to imported
supplies and for domestic suppliers to change their labour force and to
change output with their existing plant. In the case of the three CRETH
industries, it is also assumed that the composition of output has fully
adjusted to the new relative commodity prices. A suitable calendar time
interpretation of this short run would be 1 to 2 years.

Assumption (b) indicates that the simulations abstract from any
effects which oil prices may have on real domestic absorption. The
latter is regarded as determined independently of domestic oil prices by
other arms of government policy (fiscal and monetary policy, for
example) which are not modelled in ORANI. Note that we are assum-
ing that both the volume of real domestic absorption and its allocation
between consumption, investment and government spending are held
fixed. We are ignoring any changes in the pattern of demand which may
result from the precise means by which the implied adjustments in
macroeconomic policy are implemented. Qur results will be closest to
the ‘final’ effects when the adjustments are made by methods which do
not themselves interfere with relative prices. Thus an underlying as-
sumption is that any increased tax revenue from oil sales is offset by re-
ductions in direct, rather than other indirect, taxes. All that we are then
missing are any effects which changes in work leisure preferences or
changes in the distribution of income may have on the pattern of ex-
penditure.

The slack labour market assumption (assumption (c)) would seem
to be appropriate for the current state of the Australian labour market.
Employment levels are thus assumed to be demand determined. The
associated assumption of 100 per cent wage indexation indicates that
we wish to separate, in our analysis, the effects on the economy of
changing oil prices from the effects of changing real wages. However,
because the level of indexation of wages is a critical factor in determin-
ing the inflationary effects of the fuel price increase, we give results
for the ORANI index of consumer prices assuming zero and 70 per cent
indexation levels as well as full wage indexation.®

The last assumption (assumption (d)) fixes the numeraire in the
model. Changes in domestic prices relative to world prices in this simula-
tion are accommodated by changes in the domestic price level rather
than by changes in the exchange rate.

To summarise, our results are to be interpreted as the percentage

5 Note that we could, in any case, deduce all the results for the case of, say, 70
per cent wage indexation from our 100 per cent solution, using the method sug-
gested in Dixon, Parmenter and Powell (1978, pp. 8-9).
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changes in the endogenous variables which would be generated in the
short run by a 40 per cent increase in the price of domestically produced
oil products if neither real domestic absorption nor real wages were
allowed to change following the price change.

The Results

We present results for a selection of endogenous variables: industry
and commodity outputs, commodity exports, incomes of agricultural
industries and various macroeconomic aggregates. All quantity projec-
tions refer to the constant real wage scenario.

Macro projections

<The projected effects of the oil price increase on aggregate employ-
ment, by occupation, real gross national product, aggregate exports and
imports, the balance of trade and the index of consumer prices are set
out in Table 4.

TABLE 4
Macro Projections: 40% QOil Price Increase
Variable Projection®
Aggregate employment® —0-79
Employment—professional white collar —0-45
skilled white collar —0-55
semi- and unskilled white collar —0-54
skilled blue collar (metal and electrical) —1-03
skilled blue collar (building) —0-04
skilled blue collar (other) —0-61
semi- and unskilled blue collar —0-94
rural workers —2-77
armed services 0-00
Real gross national product (GNP) —0-52
Aggregate exports (foreign currency value) —2-43
Aggregate imports (foreign currency value) 0-60
Balance of trade —$137m"°

Index of consumer prices 213

* All projections are percentage changes with the exception of the balance of trade
which has units ‘millions of 1968/69 Australian dollars’.

* Employment is measured in hours rather than number of jobs.

¢ Note that this is equivalent to approximately 3-12 per cent of exports in the base
period.

The price level projection is the key to understanding the overall
result. With 100 per cent wage indexation, a 40 per cent increase in
the basic values price of oil products causes the ORANI consumer
price index® to increase by 2-1 per cent. As explained in the previous
section, this change is to be interpreted as a shift in domestic prices rela-
tive to world prices and is, therefore, directly reflected in the aggregate
international trade results. The balance of trade is projected to deterior-
ate by $137m. The major part of this is accounted for by the 2-4 per
cent contraction in exports. In addition, there is a small expansion in
imports (0-6 per cent). The import expansion and export contraction

8 The percentage change in the ORANI consumer price index is computed as a
weighted average of the percentage changes in the purchasers’ prices of consumer
goods where the weights are commodity shares in aggregate consumer spending.
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produce a reduction in real GNP of 05 per cent. The trade projections,
in turn, are clearly evident in the employment results. The 40 per cent
rise in the price of oil products causes a (-8 per cent contraction in
aggregate employment. Employment in all categories (except armed
services)? falls, with the largest contraction occurring in the rural
worker category.® This fall reflects the comparatively large contraction
in the activities of the rural export industries. The next largest employ-
ment contraction is in category 4 (skilled blue collar, metal and elec-
trical). Relative to other occupations, employment of this category
is heavily concentrated in import competing industries.

The cost/price squeeze on trading sectors and the contraction in
labour demand would be moderated if the commodity price rises engen-
dered by the change in oil pricing did not flow through into money wage
increases. Since payments to labour represent about 50 per cent of total
costs in the base period, the level of wage indexation assumed is a major
factor in determining the inflationary impact of the oil price increase.
The relationship between the level of wage indexation and the increase
in the consumer price index that results is illustrated in Figure 1. With
zero wage indexation (fixed money wages), the consumer price index
increases by 0-85 per cent. With 70 per cent wage indexation, the con-
sumer price index increases by 1-46 per cent.

kYA
Increase in
ORANI

consumer
price index

2%

1 | 1
0 50 707 100%
Wage indexation

FIGURE 1
Effect of the 40 per cent fuel products price increase on the ORANI index of
consumer prices for different degrees of wage indexation.

In general, the results in Table 4 should be interpreted as indicating
the nature of the short-run macroeconomic problems that are likely to
confront policy makers following the introduction of import parity
pricing for domestic crude oil. We have emphasised elsewhere (Dixon,

7 The percentage change in the output of industry 105 (defence) (the sole em-
ployer of the armed services) is exogenously set at zero in the experiment.

8 The category ‘rural workers’ includes both hired agricultural labour and the
labour inputs of owner-operators. Since the labour input of owner-operators is
comparatively fixed in the short run, the projection of a 2-77 per cent reduction
in the use of rural labour is likely to understate the reduction in the use of hired
agricultural labour.
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Parmenter and Powell 1978) the importance of the level of real wage
costs as well as the level of aggregate demand in securing satisfactory
macroeconomic performance. An implication of our analysis here is
that, at constant real wage costs and a constant level of aggregate de-
mand, the existing employment level would not be maintained. In other
words, the implication is that the new oil pricing arrangements reduce
the full employment level of real wages. The policy also reduces the
real rentals accruing to most types of capital, consequently reallocating
factor returns from both labour and (non-cil) capital towards a pre-
viously undervalued factor, crude oil reserves.® This necessary transfer
of factor returns can be facilitated by partial wage indexation. The po-
tential benefits of this from the point of view of domestic inflation (and
thus of domestic employment) are illustrated in Figure 1. The difficulty
in attempting to restore domestic employment via an increase in aggre-
gate demand alone is that the balance of trade problem, already evident
in Table 4, would be exacerbated (Dixon, Parmenter and Powell 1978,
pp. 19-23).

The general pattern of the industry output results

The contraction in GNP of 0-5 per cent represents an average out-
put response across all industries in the economy. Before considering in
some detail the output response for agricultural commodities and indus-
tries, it is useful to summarise some of the influences likely to be im-
portant in explaining output responses generally. Two issues are im-
portant here: firstly, the extent of the cost penalty which a particular
industry incurs as a result of the oil price increase and, secondly, the
responsiveness of that industry’s output to cost increases.

The size of the direct effect on costs for a particular industry will de-
pend on the share of oil and coal products (industry 56) in that indus-
try’s total costs. These shares are shown in Table 5. For most industries,
the share is very small indeed, generally less than 1 per cent. Excep-
tions include industry 93 (road transport) (5-7 per cent), industry 56
itself (6-8 per cent) and most of the primary industries (2 to 5 per
cent). Hence, apart from these industries, we would not expect the
direct effect of the fuel price increase to add much to costs. Indirect
cost increases arise from the price increases occurring in other inter-
mediate inputs and employed labour. Basic values prices increase by
more than 2 per cent for 34 commodities, by between 1 and 2 per cent
for 64 commodities and by less than 1 per cent for eight commodities.
Prices actually fall for nine commodities.'?

The responsiveness of industry outputs to cost increases depends on
five major characteristics of the industries:

(a) export relatedness;
(b) import competitiveness;

9 Whether or not the companies working existing or prospective oil deposits are
allowed to retain the additional share of the GNP implicitly imputed to the oil
resource under the new pricing policy is a separate issue. Various tax or royalty
arrangements would expropriate either the windfall gain element accruing to
existing reserves and/or part of the return to new discoveries. The importance of
the latter for the incentive to explore for oil is, of course, one of the resource
allocation arguments for the new pricing policy.

l%]_‘IThese: price results are not presented here but may be obtained from the
authors,
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(c) dependence on sales to household consumption;
(d) fixed factor intensity; and
(e) dependence on investment sales.

The oil price increase harms exporters (and consequently the sup-
pliers of inputs to export industries)!! by increasing their costs (shift-
ing their domestic supply curves upwards) without shifting the foreign
demand curve for their products. The agricultural industries 1-6 are all
export industries in that most of the commodities in these industries are
exported either directly (e.g. wool) or indirectly (e.g. meat cattle). Ex-
port related industries are those which, although not exporting directly,
produce commodities which are sold mainly to export industries. Com-
modity A6 (meat cattle) is a good example of such a commodity. Meat
is not exported on the hoof but only after processing in industry 18
(meat products). Other examples are commodities A7 (milk cattle and
pigs), A8 (other farming export) and A10 (poultry). Industries 9
(services to agriculture) and 49 (chemical fertilisers) are also strongly
export related. Large sales of commodity A7 are made to industries 18
(meat products) and 19 (milk products). A substantial part of the out-
put of commodity A10 also is sold to industry 18. Commodity A8 is
largely sold to industry 25 (food products n.e.c.). Industries 9 and 49
supply the exporting rural industries.

Import competing industries form a second group which may face
difficulties in passing on the increase in domestic costs arising from the
oil price increase. The extent to which an industry competes with im-
ports depends both on the share of imports in the total absorption by the
domestic economy of commodities classified to that industry and on the
users’ elasticity of substitution between imports and the domestic source.
Industries with base year import shares exceeding 15 per cent of domes-
tic production include 21, 24, 28, 31, 32, 35, 36, 40, 44, 50, 52, 55-58,
67, 68, 71-73, 75-81, 83. A number of import competing industries re-
ceive a fair amount of natural protection from imports by virtue of the
fact that substitution elasticities between their outputs and competing
imports are low. The relevant substitution elasticities vary from 6-8 (in-
dustry 39, footwear) to zero (industry 15, crude oil).!? A typical
value is about 2-0 (see DPRS 1977, pp. 155-9).

Since aggregate real consumption is held constant, the oil price in-
crease can be expected to exert only a minor influence on the outputs of
industries whose products are sold predominantly to household con-
sumption, provided that they are not strongly connected to international
trade. However, some substitution in consumption will occur because of
the impact of the oil price increase on the relative prices of consumer
goods. The extent of the reallocation of the consumer budget that occurs
will depend, of course, on the relevant cross-price elasticities in con-

11 In ORANI, exports are determined endogenously for only a group of major
export industries. In the simulation reported here exports are endogenous for the
following commodities: wool, wheat, barley, other cereal grains, fishing, iron,
other metallic minerals, coal, meat products, food products n.e.c., prepared fibres,
basic iron and steel and other basic metal products. These commodities constitute
about 70 per cent of total exports in the data base. For the remaining commodi-
ties,zchanges in exports were specified exogenously to be zero (see DPRS 1977,
pp. 204-5).

12 Because of non-price-rationing of domestic crude to refiners, the import sub-
stitution elasticity for crude oil is effectively zero.
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sumption between consumer goods and on the extent of the relative
price changes.!® Industries which are not closely connected to inter-
national trade and which make sales of more than 30 per cent of their
output to household consumption include: 19, 20, 23, 26, 27, 43, 53,
74, 84, 85, 91, 92, 99, 100, 103, 106, 109-11. Qutput responses for
these industries all lie within the range —0-5 to 4-0-5 per cent.

The degree of fixed factor intensiveness has an important influence
on the size of the short-run output response. Since both capital and land
are fixed, industries with high land and capital shares in primary factor
costs cannot easily change output by changing their employment of
labour (which is the only available option in the short run). Industry 12
(iron) is the clearest example. Despite being an export industry, its
output reduction is limited to 0-33 per cent because of its high capital
intensity.

Finally, the output response of industries primarily supplying invest-
ment goods will depend on the way in which the fixed aggregate invest-
ment budget is reallocated amongst industries, following the oil price
increase. For example, a larger than average output contraction in the
agricultural export industries will lead to a reallocation of the invest-
ment budget away from agricultural industries. Hence, industries supply-
ing investment goods to agriculture will suffer. Industry 76 (agricultural
machinery) is an outstanding example. The construction related in-
dustries (88, 60, 61), on the other hand, gain from the reallocation of
Investment.

Before leaving this section it is interesting to note that the output of
industry 56 (oil and coal products) falls by 4-4 per cent. Industry 56
sells its output to intermediate usage (71 per cent), household consump-
tion (22 per cent) and exports (7 per cent). The change in exports is
exogenously set to zero and household consumption collapses by 13 per
cent owing to the adverse relative price movement. Intermediate usage
falls by between 1-5 and 2 per cent because of the contraction in ac-
tivity in the domestic economy and because of substitution towards im-
ports triggered by the relative increase in the price of the domestic pro-
duct. The weighted sum of these percentage changes in the usage cate-
gories explains the 4-4 per cent reduction in total usage of domestic
oil and coal products.1#

Agricultural industry results

There are sixteen industries either in, or closely tied to, the agricul-
tural sector. They are the industries engaged in agricultural production
(1-8), those which are significant suppliers of agricultural inputs (9,
49, 76) and the important processors of agricultural products (18-20,
25, 30). Eleven of these sixteen show output reductions of greater than

13 The values in the ORANI parameter file of the parameters characterising
commodity consumption functions were derived from the linear expenditure sys-
tem (DPRS 1977, pp. 41-50). Values currently in use are documented in Tulpulé
and Powell (1978).

14 Note also that the output of industry 15 (crude oil) decreases by 4.4 per
cent. Since the elasticity of substitution between domestic and imported crude is
set at zero in the model (see footnote 12), this industry’s output is forced to
change by the same percentage as that of its sole user, industry 56. As noted in
the section on the assumptions made, this paper does not purport to give an
g;cc?frate analysis of the effects of the new oil price policy on the crude oil industry
iseif.
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0-9 per cent. (Outputs of 7 of the 9 agricultural commodities fall by
more than one per cent.) By comparison, only 13 of the 96 industries
not closely tied to agriculture contract by as much as 0-9 per cent.
Industries 1-4 and 6, which produce mainly export commodities, all
show comparatively large output contractions. The major factor ex-
plaining differences in output performance between these industries is
not the differences in their intermediate input structures but differences
in their labour intensities. The CES production functions employed in
ORANTI" imply short-run industry supply functions of the form
2y = {o; 8/ (1 — 8u") }(ps — wy)
where z; is the percentage change in the output of industry j,
p; is the percentage change in the unit price of value added in
industry j,
w; is the percentage change in the unit cost of labour in indus-
try J,
o; is the elasticity of substitution between primary factors in
industry j,
S, is the share of labour in primary factor cost in industry j.
Values for the p;, w;, S.7, z; and o; taken from either the ORANI com-
putations or data base are shown in Table 6.

TABLE 6
Components of Supply Functions: Selected Agricultural Industries

Industry

number Description D, wy S’ o, z;
1 Pastoral Zone —3.5 2.1 0-26 05 —0-97
2 Wheat-Sheep Zone —3.1 2.1 026 0-5 —(-94
3 High Rainfall Zone —2-8 21 0-40 0-5 —1-71
4 Northern beef —5-1 21 0-29 0-5 —1.49
6 Other farming export | —2.3 21 0-43 0.5 —1-69

The high rainfall (3) and other farming export (6) industries are
considerably more labour intensive (less fixed factor intensive) than
the other industries in the group. Hence, their short-run output responses
are greater. The specialist beef producer (northern beef) shows the next
most severe output contraction. It is only slightly more labour intensive
than industries 1 and 2 but experiences a much greater price fall. The
reason is that the basic value price of the industry’s only product (meat
cattle) falls quite severely. In addition, the industry’s value added is
squeezed on account of its intermediate input structure. Qil is a com-
paratively large share of its costs.

Industries 5 (milk cattle), 7 (other farming import competing) and 8

15 See DPRS (1977, sections 2 and 3). ORANI 78 is specified to accommodate
CRESH (Hanoch 1971) production functions. Attempts to estimate parameters for
the CRESH system at a disaggregated level have not been successful (Vincent,
Dixon and Powell 1978) and, in the present version of the model, 2 common
value (0-5) for the elasticity of substitution between labour, land and capital was
used. Hence, CRESH collapses to CES. Within the IMPACT project, different
pairwise elasticities of substitution between labour, land and capital have been
estimated for the agricultural sector as a whole (see Vincent 1977 and Ryland and
Vincent 1978).
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(poultry) show much lower output contractions (about 0-5 per cent)
than the agricultural industries considered so far. Industry 5 produces
mainly commodity A7 (milk cattle and pigs). Domestic consumption
absorbs more than half of the output of this commodity via industry 19
(milk products). With aggregate consumption fixed in real terms, this
strong link to domestic consumption helps to cushion industry 5 (milk
cattle) from the adverse effects of the oil price rise. Industry 7 produces
only commodity A9 (other farming import competing). As well as in-
cluding the import competing commodity tobacco, this commodity
category contains the non-traded fruit and vegetables which pass to
heusehold consumption either directly or via the processing industry
20 (fruit and vegetable products). The tobacco component, in eflect,
receives a good deal of protection from imports. Manufacturers pay
a reduced rate of duty on their imports of leaf, provided they use a
specified proportion of Australian leaf in their products. In terms of the
model, the substitution elasticity between imported and domestically
produced tobacco leaf is assumed to be close to zero. Hence, it is as-
sumed that domestic producers of tobacco leaf can readily pass on in-
creased costs to domestic users. The sole output of industry 8 is com-
modity A10 (poultry). Sixty-two per cent of this is sold directly to
consumption and the remainder to consumption and exports via industry
18. While poultry suffers from the oil price increase because of its ex-
port linkage via industry 18 (the output of which contracts by 1-5 per
cent) it gains from its consumption linkage. The poultry industry also
uses considerable amounts of export-linked commodities as inputs, e.g.
stockfeeds manufactured in industry 25 (food products n.e.c.) from the
various cereal grains (the prices of which all decrease). This helps to
keep the price increase in poultry to 1-1 per cent (half the consumer
price index increase), resulting in a small increase in domestic con-
sumption of poultry.

Outputs of industries heavily engaged in supplying the farming in-
dustries, e.g. 9 (services to agriculture), 49 (chemical fertilisers) and
76 (agricultural machinery), all decline. While 9 and 49 decline by
about the same amount as the industries they supply, the output of 76
falls by double this amount. Industry 76 is an import competitor and
an important supplier of investment goods to the farming industries. It
suffers from the reallocation of the investment budget away from the
export oriented agricultural industries.

Of the agricultural commodity processing industries, three (18, 25,
30) are export industries and therefore are among the principal losers
from the oil price increase. Industries 19 and 20, on the other hand,
sell almost entirely to domestic consumption. Output changes for these
industries are consequently small.

Agricultural commodity outputs by industry (the CRETH results)

Percentage changes in commodity outputs for each of the CRETH
industries and percentage changes in the basic value prices of the com-
modities are shown in Table 7. In this section we first explain the price
changes and then the output changes which are triggered by them. To
assist in interpreting the results, the table also includes percentage
changes in the industry outputs and in the industry CRETH share-
weighted prices, i.e. the 3; p/ S//* (see equation 3).
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TABLE 7

Projected Percentage Changes in Commodity Outputs
by Industry and in Prices

T

Commodity
Pastoral |Wheat-Sheep High price
Commodity Zone : Zone Rainfall (basic
Zone values)
Al Wool —0-89 —0-60 —1-68 0-43
A2  Sheep —0-89 —1-19 —1-91 —1.76
A3 Wheat —0-25 —1-21 —0-99 —0-86
A4  Barley —0:25 —1-03 ‘ —(0-99 —0-87
A5  Other grains —0-25 0-05 —0-99 —1:19
A6 Meat cattle —2-03 | —1.29 —2-21 —1.37
A7 Milk cattle — 005 —0-99 1-42
A8 Other farming export — 005 —0-99 025
A9  Other farming import
competing —0-25 0-05 —_ 1-47
Industry output® —0.97 J —0-94 —1-71
CRETH share-weighted prices
for industries (Z: p/ §.7%) —0-71 —0-69 —0-03 |

* Note that the share-weighted sum of the changes in commodity outputs in each
zone (where the shares are shares in base year zone outputs) equals the percen-
tage change in the output of the zone.

The basic value commodity prices are equivalent to farm-gate
prices. That is, they represent prices received by the producer and ex-
clude the margins (trade, transport and commodity taxes) which are
included in the prices paid for the commodities by users.'® These mar-
gins are explicitly modelled in ORANI (DPRS 1977, pp. 55-72). The
importance of an explicit treatment of them in the model’s price ac-
counting system can be illustrated using the results presented in Table 7.

Consider, first, commodity A1 (wool) which is almost all exported
either directly or indirectly via sales to the export industry 30 (prepared
fibres). Since the level of exports for wool is determined endogenously
in these results, its domestic price, the level of exports and the world
price satisfy equations (4) and (5), as follows:

(4) D¢ = —vi x4,

(5) Di* = Sevi Pa + Swi P,

where p° is the percentage change in the at port export price of com-
modity 7,

x;® is the percentage change in the level of exports of com-
modity i (for an explanation of (4) see DPRS 1977),

pi s the percentage change in the basic value price of com-
modity i,

Pm 1s the percentage change in the price of margins services,

yi 1s the reciprocal of the foreign elasticity of demand for
commodity i, and

Ssy; and S,,; are, respectively, the share of basic value and
margins in the at-port export value of a unit of com-
modity i.

16 For the case of exports, the user or purchaser prices are to be defined as
prices at port of exit.

B
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Table 8 shows the projected percentage changes in export volumes for

the endogenous export commodities. The values used for reciprocals

of the world demand elasticities for Australian exports are also included.
TABLE 8

Projectéd Changes in Commodity Exports

Reciprocal of
Commodity Percentage® export demand
change elasticity v..”
At Wool —0-98 0-77
A3 Wheat —1.23 0-08
A4 Barley —1-79 0-05
A5  Other cereal grains 2-71 0-05
11  Fishing —7.90 0-05
12 Iron 0-95 0-05
13 Other metallic minerals —1-03 0-05
15  Coal —10-44 0-05
18  Meat products —5-52 0.06
25  Food products n.e.c. —11-66 0-05
30  Prepared fibres —2-97 i 0-38
63 Basic iron and steel —12.45 é 0-05
64  Other basic metals —5-44 | 0-05

*For detailed discussions of these results see Vincent, Dixon, Parmenter and Sams
(1979).
* The sources of the 7v; s are described in Dixon, Vincent and Powell (1978).

Returning to the particular case of wool, we see that the reduction in
its volume of exports of (0-98 per cent) is associated, via equation
(4), with a rise in its at port price of 0-75 per cent. If we assume that
the costs of selling and delivering wool to the wharf have risen in line
with the domestic consumer price index (i.e. assume p,, — 2-1) then,
from equation (5), it follows that the farm-gate price of wool must
have risen by about 0-5 per cent.!” This is confirmed in Table 7.
Pursuing a similar chain of reasoning for wheat we are able to explain
the result that, although the output and export volumes of wheat have
fallen, the farm-gate price of wheat is projected to decline. Since the
foreign elasticity of demand for wheat is assumed to be greater than
that for wool, the rise in the at-port export price of wheat induced by
the fall in its export volume is smaller. In addition, the share of margins
in the at-port price of wheat (S,.3) is 0-29, significantly higher than
was the case for wool (0-14). Given this, equation (5) indicates that,
assuming once again a rise in the price of margins services of the same
order as the rise in the general price level, the farm-gate price of wheat
actually falls. The rise in the cost of transferring wheat from the farm to
the port more than absorbs the slight increase in the at-port price. The
movements shown in Table 7 in the basic value prices of the remaining
exported agricultural commodities, A4 and A5, can be explained in
analogous ways. Similar explanations can also be made for the changes
in the basic prices of sheep (A2), meat cattle (A6) and other farming
export (A8). In these cases, however, costs incurred in the relevant
processing industries must be considered in addition to the other mar-
gins costs involved in moving the product from the farm to the port.

17 The value for Syra: is 0-86 and that for Smaq is 0-14.
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The explanation for the comparatively favourable movement in the
basic values prices of milk cattle (A7) and other farming import com-
peting (A9) is derived from the relative isolation of these products
from world trade.

We turn now to the results for commodity outputs by industry which
reflect the operation of the CRETH product-product transformation
triggered by the relative changes in the farm-gate prices of the commo-
dities.

The Pastoral Zone

Recall from Table 3 that, for the Pastoral Zone, CRETH was esti-
mated for three product groups: wool/sheep, meat cattle and other
products. Within each group, individual commodities are assumed to
be produced in fixed proportions so that in Table 7 the projected per-
centage change in output is the same for each component of a com-
modity group within any given industry. The outputs of wool and sheep
in the Pastoral Zone are both projected to decline by 0-89 per cent,
for example. Basic values price changes for the commodity groups in
the Pastoral Zone are as follows: wool/sheep 40-06 per cent, meat
cattle —1-37 per cent, other products —0-55 per cent.!® That is, the
price at the farm gate of wool/sheep has risen relative to the prices of
both the other groups. The extent of price-induced product transforma-
tion, however, will depend on the ease of transformation between pro-
ducts as well as the relative price change. For example, consider the
wool/sheep result. In equation (3), the difference between the price of
wool/sheep and the CRETH share-weighted prices of the three product
groups is 40-77, i.e. favourable to wool/sheep. However, the estimated
transformation parameter, (4,’), for wool/sheep is 0104 (see Table
3). This implies low transformation elasticities between wool/sheep
and the other two commodity groups. Hence, the positive contribution
to wool/sheep output from the relative price change in its favour is
small and the net effect is a contraction in wool and sheep output only
a little less than the contraction in output of the zone. In the case of
cattle, however, the relative price term is —0-66 and the transformation
parameter is 1-613. This leads to an output contraction of 1:07 per
cent from the transformation component of equation (3) which, to-
gether with the zone output component, results in an output contraction
for cattle of 2-03 per cent. For the ‘other’ commodity group, the price
of which has fallen relative to wool/sheep and increased relative to
cattle, the relative price term is --0-16 and the transformation para-
meter is 4-55.1° Hence, the favourable output response from the relative
price-induced transformation towards ‘other’ products is large (-+0-72)
and the net effect after taking into account the contraction in Pastoral
Zone output is an output contraction of 0-25 per cent for the com-
modities of the ‘other’ group.

Wheat-Sheep and High Rainfall Zones
The explanation of commodity movements is considerably more

18 These are appropriately weighted averages of individual commodity prices
(see the section on the specification of the agricultural sector).

19 Note that Table 3 implies that transformation elasticities are high between
‘other’ products and competing groups in a// zones.
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lengthy in these zones because of the larger number of competing
products. The interested reader can verify the results by referring to
the relevant information on transformation parameters (Table 3) and
changes in zone outputs and commodity prices (Table 7). In short,
the output of commodities in the ‘other’ group expands slightly in the
Wheat-Sheep Zone and there are contractions of more than 1 per cent
for wheat, barley, meat cattle and sheep and of 0-6 per cent for wool.
In the High Rainfall Zone the outputs of all commodities contract by 1
per cent or greater, with meat cattle, sheep and wool showing the largest
contractions and the commodities in the ‘other’ category the smallest.

- To alarge extent the results of Table 7 depend on the transformation,
and hence cross-price elasticities, between product groups in each zone.
The weakest part of the story is the assumption (forced upon us by the
limitations of the data base for estimation) that commodities are pro-
duced in fixed proportions in the ‘other’ products group in each zone.
However, in all zones, the commodities in this group constitute only a
small proportion of total commodity outputs.

Farm industry incomes

Percentage changes in nominal incomes for each of the farm indus-
tries (industries 1-8) are presented in Table 9. We define farm industry
income as the return to farm labour (hired and owner-operator), farm
capital and land. Hence the percentage change in farm industry income
in industry i (»;) is calculated as:

(6) vi = (Qin + Win) Sin + (qix + wir) S + (qu 4+ wir) S
where the g; are the percentage changes in the employment of labour
(n), capital (k) and land (/) in industry i,
the w; are percentage changes in the corresponding prices,
and the §; are the corresponding shares in value added.

Since our simulation is short run, both the g and the g;; are zero: in-
dustry specific capital and land stocks are held constant in the short run.
Percentage changes in each of the components of the RHS of equation
(6) are presented in Table 9 with the farm industry income results.

For agricultural industries producing mainly export commodities,
farm industry incomes decline by about 4 to 6 per cent in nominal
terms or about 6 to 8 per cent in real terms. The largest decline occurs
for northern beef. This industry has no alternative commodity pros-
pects to meat cattle. Hence, the basic values price of the industry falls
by the same amount as that for meat cattle (1-37 per cent).2® For the
milk cattle industry (which produces both meat cattle and milk cattle
commodities) the percentage change in the basic values price is

20 It will be recalled from Table 7 that basic values prices for the commodities
wool, other farming export, other farming import competing and milk cattle
actually increase, thus modifying the fall in basic values prices of multi-product
industries producing these commodities in conjunction with other commodities. For
example, basic values price changes for the BAE multi-product industries are —0-21
per cent (Pastoral Zone), —0.57 per cent (Wheat-Sheep Zone) and —0-32 per
cent (High Rainfall Zone). These industry prices should not be confused with the
CRETH share-weighted prices of equation (3) (see Table 7). The configuration
of product group CRETH parameters causes the modified shares (S’ *) to differ
substantially from the ordinary product group shares in the Pastoral and High
Rainfall Zones.



EFFECT OF OIL PRICE INCREASES 99

1979

9)1s A10108], ® s€ URY) J2Y10 PIPPE onjea 0} SUIylou sAnqLyued Indul Ue sB pue[ ‘9T ‘puef 2sn, jou ssop Ansnpur Anmod oy 1eY) 90N =

180

05¥-0
0550
€00

el-T
$8-0—

‘ Al ":,om

imiT
08¢-0
0TE-0
00€-0
ol T
ve-1—
13 R
y-¢—
mm:uaEco

1reduwr
Sururre] 120410

Y0

Sururiey

SULOIUT KNISPUT WD ,] Ul SaSUDY ) 28DJUIDLD J PaIoafo4

LT 1— 9
610 9540
8TI-0 0570
9620 620

69 1— $0-8—

€81 ¥T 8~

€1-C €17
08T~ -
aned ¥3°°q

AN LEELIELIN

9 p—

0S¥-0
1€1-0
66€-0
Yy 9—
95-9—
1
£0¥—

auoz

80 b

8LY-0
85C-0
¥9¢-0
96—
T-S—
1 B4
9-t—

eyurey ysSrH dadug-jeaym

6 H19V.L

d

REN A

8¢-0
96¢-0
9¢-0
6C-S—
P8 S—
£1-C
IL €—
suoyz
[eloised

f4) swodur ulIe
! el

~ﬁm4
Q:VM‘
1A
A
vy
urh

(9) co_umzwmu
Ul SWId ],



100 AUSTRALIAN JOURNAL OF AGRICULTURAL ECONOMICS AUG.

+0-77. After taking into account this increase, the percentage decrease
in farm industry income is comparatively small. For the other farming
import competing and poultry industries, the same situation applies.
The basic values prices of the commodities these industries produce
(and, hence, the basic values prices of the industries) increase: hence
the comparatively small falls in industry incomes.

Concluding Remarks

In this paper, IMPACT’s ORANI 78 model has been used to assess
the short-run adjustment problems associated with the rise of domestic
oil prices to import parity. In the paper, results have been emphasised
for agricultural commodities and industries, for the analysis of which
ORANI 78 is particularly well suited. The paper has not dealt at all
with the long-term benefits expected to flow from the new oil price
policy.

Our results suggest that a 40 per cent increase in the ex-refinery price
of oil products, under slack labour market conditions with real wages
and real domestic absorption held constant, produces the following
short-run (1 to 2 year) effects:

(a) a contraction in aggregate employment of 08 per cent and in

employment of rural workers of 2-8 per cent;

(b) a contraction in GNP of 0-5 per cent;

(c) a contraction in aggregate exports of 24 per cent, including
contractions in exports of all but one of the agricultural export
commodities;

(d) an expansion of aggregate imports of 0-6 per cent;

(e) an increase in consumer prices of 2-1 per cent;

(f) contractions in the outputs of export oriented agricultural in-
dustries of about 0-9 to 1-8 per cent;

(g) contractions in the incomes of export oriented farm industries
of between 6 and 8 per cent in real terms.

The size of these effects depends critically on the wage indexation as-
sumption; if, for example, none of the commodity price rises engen-
dered by the rise in the price of oil are passed into money wages, the
projected rise in the consumer price index falls to less than 1 per cent,
whilst the fall in labour demand is of the order of 0-2 per cent.

As with all studies of an applied nature, our results are conditional
on the assumptions underlying the economic structure of the model we
have used. In particular, it should be noted that the model does not per-
mit industries to substitute between alternative energy sources and other
intermediate inputs as oil products become relatively more expensive,
The effect of intermediate input substitution would be to reduce the cost
burden to oil-using industries from the oil price increase. The extent of
such intermediate input substitution, however, is likely to be small,
particularly in the short run.

The value of our analysis lies not so much in the detailed numerical
projections as in indicating the nature of the short-run adjustment prob-
lems likely to accompany the increase in crude oil prices. In particular,
we hope that our indication of the relative vulnerability of different
industries and commodities to adjustment pressures, and our explana-
tions of the reasons for this differential vulnerability, will prove helpful
in policy discussions.
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