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FARM INCOMES AND THE REAL EXCHANGE RATE IN AUSTRALIA
EVIDENCE FROM THE ORANI zocmrw
by
Peter B. Dixon, B.R. Parmenter
and

Alan A, Powell
1. INTRODUCTION

The sensitivity of agricultural output and farm incomes
to the ratic of the prices received for agricultural products to
prices paid for farm inputs has long been recognized in the
literature on agricultural economics. Since Australian agriculture
is very export oriented and faces elastic foreign demand curves for
its products, changes in the real exchange rate are a good measure of
changes in this crucial price/cost ratio. The real exchange rate is
defined as the ratio of the nominal exchange rate (i.e., the number
of domestic dollars required to purchase a given basket of foreign
dollars) to an index of the domestic price level relative to the
world price level (for example, the domestic CPI divided by a
weighted average of foreign CPI's).

Economic policy decisions of the domestic authorities,
decisions, for example,about macroeconomic and trade policy, usually

alter the real exchange rate. In this paper, we use om>zH.m a

1. This paper is based on a presentation given by Powell in April
1982 to a seminar organized by the Australian Institute of
Agricultural Science on the topic "Economic Reality, Political
Perceptions and the Future of Agriculture". A much more detailed
and technical explanation of the results can be found in a

separate paper by the same authors (Dixon, Parmenter and Powell,
1982).

2. ORANI is fully described in Dixon, Parmenter, Sutton and Vincent
(1982).
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2.  MAJOR ASSUMPTIONS UNDERLYING THE ORANI SIMULATIOKRS

In order to understand the results to be presented in
the next section, it is important for readers to be aware of the
major assumptions which were made in generating those results, ORANI
can be used to generate either short-run or long-run conditional
projections. These are of the form : given a shock A, and assuming
a macroeconomic environment B, then in the short run {long run)
variable C will differ by x per cent (y per cent) from the
value it would have had in the absence of the shock. The four
shocks, A, to be considered in this paper were listed in the
previous section. The variables, €, in which we will have most
interest are those concerning agricultural incomes.

ORANI users are forced to introduce their own
assumptions about three important areas of the wacroeconomic
envivomment, B. This is because there are three important aspects
of the macroeconomic effects of shocks to the economy about which the
ORANI model offers no guidance. They are :

(a) the extent to which induced changes in the overall
buoyancy of the labour market will be realized as
changes in real wages or as changes in employment,

(b} the extent to which induced changes in national income
will be realized as changes in aggregate absorption
(consumption plus investment plus government
expenditure) or as changes in the balance of trade,

and
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16.

4.  CONCLUSION

The impact on agricultural sector incomes of general and
cost increases whose genesis lies elsewhere in the economy can be
analysed most effectively by a comprehensive economy-wide model
tracing the movements in all prices and quantities which enter into
the income equation. We have used such a model of the Australian
economy, ORANI, to estimate the short run effects on agricultural
incomes of four shocks. All of these shocks have broadly similar
consequences for agricultural incomes, the severity of the shocks
being well indicated by the movements induced in the real exchange
rate. The mechanisms by which these changes in the real exchange
rate affect agricultural incomes and employment can be rationalized

with scme simple and intuitively appealing calculations.

induced changes in the real exchange rate appear as
changes in the domestic relative to the foreign
inflation rate and not as changes in the nominal
exchange rate. In all simulations the change in the
nowinal exchange rate was fixed exogenously at zero. Ve
also assume that the shocks under consideration have
negligible effect on foreign rates of inflation. Thus
in our ORANI simulations, adjustments in the real
exchange rate are reflected by adjustments in the
domestic CPI. There would have been no difference in
the ORANI results for real variables if we had, instead,
fixed the domestic CPI and allowed the nominal exchange
rate to adjust.

Finally, with regard to timing, we have adopted

short-run assumptions. Our short run is a period sufficiently long

for the changes in trading conditions brought about by the shocks

under consideration to work their way through the economy and for

producers and consumers to adjust their production and consumption
behaviour accordingly. In the case of producers, this includes
revisions of investment plans which in turn affect the demands faced
by industries supplying capital goods. The period is sufficiently
short, however, to ignore changes induced by the shocks in the
quantities of plant and equipment availahle for use by the various
industries. This short-run period has been estimated to be about i%

te 2 years, see Cooper and McLaren (1980). Thus, for example, we
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14.

exportable are fixed on world markets independently of domestic

aosmwnwozmw

and that the prices of the remaining 30 per cent move in
line with the CPI (yielding p = 0.3 for cpi = 1). Equation (4)
then predicts v = 2.04 for the simulations in which real wages are
constant {w = 0) and 1 = 2.48 for the case of the real-wage
increase (w = 0.57). A more accurate procedure is to calculate
values of p as weighted averages of the commodity price projections
in each of the mwéﬁummwosm.w The relevant averages are, in turn,
0.28, 0.39, 0.41 and 0.30, Using these values (4) predicts that
the corresponding percentage changes in real factor incomes will be
-2.1, -2.2, -1.7 and -2.0. For all,except the oil-price
simulation, these are slight overestimates of the projections in
table 1. The problem is that the assumption implicit in (2) that
the prices of produced inputs move with the CPI slightly overstates
the rise in the intermediate costs of agriculture for the non-oil
shocks. For example, the prices of inputs purchased from within the
agricultural sector itself, which represent a higher share of

aggregate intermediate costs for agriculture than for the economy as

a whole, have fallen relative to the CPI. For the oil-shock on the

1. This is a simplification of the assumptions used in ORANI where
export-demand elasticities are high but not infinite.

2. The individual farm-gate commodity price movements can be
explained in detail taking account of factors such as the
elasticities of the export demand curves and the shares in the
at-port values of exports which are accounted for by trade and
transport margins. For details see Dixon, Parmenter, Powell and
Vincent (1982).

3. RESULTS

Table 1 contains projections of the effects of our four
shocks on employment at the economy wide level and on employment and
real income in the agricultural sector. It also shows (column 2)
that we have normalized the shocks so that each leads to a one per
cent reduction in the real exchange rate, i.e., to a one per cent
increase in the domestic CPI under conditions in which the nominal
exchange rate and foreign price levels are assumed fixed (see
section 2). In each case, the one per cent reduction in the real
exchange rate is associated with a reduction in agricultural
employment and a larger reduction in real agricultural income. The
results cluster around average reductions of 1.5 per cent in
employment and two per cent in real income. Thus, they indicate that
shocks to the economy occurring outside the agricultural sector may
nevertheless have important effects on agricultural employment and
income, and that these effects are approximately proportional to the
effects of the shocks on the real exchange rate. It is not difficult
to provide a quantitative explanation of the ORANI projections of the
effects on the agricultural sector of the changes in the real
exchange rate. First, however, we provide a qualitative explanation
of the ORANI projections of the economy-wide effects of the four
shocks. A quantitative analysis of these latter effects, which
requires more work than is warranted here, can be found in Dixon,

Parmenter and Powell (1982).
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12.

The real wage rate (w)] is exogenous in our simulations
(see section 2) and for each simulation the value for cpi is -1
(see table 1). The remaining variables on the right of equation (1}
{i.e., £ and gq) can be explained via some implications of
producers® optimizing behaviour which is assumed in the theoretical
structure of ORANI. Producers, including agricultural producers, arve
modelled as if they take as given the prices of their inputs and
outputs and meximize profits subject to constant elasticity of
substitution (CES) production functions. The percentage change in
producers! demand for labour in the short run (i.e., with fixed
capital and land) then depends on movements in the real wage rate
relative to the real price of net output {i.e., the product price
minus the cost per unit output of intermediate inputs). Hquation (2)

represents this relationship:

o[
L R @
FLV

where p 1is the percentage change in the price of cutput, o i

o

the elasticity of substitution between primary factors {i.e., a
parzmeter which measures the response of the proportions in which
producers demand different primary factors to changes in factor-price
ratios) and m< is the share of value added in total costs.

Equation (2) incorporates the assumption that the average price of
intermediate inputs moves in line with the domestic price level
(i.e., with the CPI). The same behavioural assumptions imply :

q = W.h + w4+ ocopi . (3)

3.1 Economy~-Wide Results

Shocks (i) - (iii) are exogenmous increases in prices :
the domestic prices of imported commodities, the prices of all
categories of labour and the domestic price of oil. Rises in the
prices of imports and oil increase the CPI directly. Each of the
first three shocks raises domestic production costs and the selling
prices of domestically produced commodities. Thus, further,
indirect, increases in the CPI are projected. Recall that in the
ORANI simulations reported in this paper nominal wages are assumed
indexed to the CPI. Nominal wage increases matching initial
increases in the CPI produce yet further increases in production
costs and successive rounds of price and wage increases which ensure
that the total projected effects of the shocks on the CPI are very
much greater than the initial effects.

In the case of shock (iv) there are no exogenous price
increases but the increase in domestic absorption is projected to
increase output, especially in industries producing non-traded goods
and services. Because in the current simulations the capital stock
in each industry is assumed fixed, supply curves in the model are
upward sloping. Hence, the exogenous increase in absorption induces
price increases. These increase the CPI. As with shocks
{i) - (iii), the initial increase in the CPI is magnified in ORANI by
a price-wage spiral.

We turn now to the aggregate employment results in
table 1 and note first that the increase in real wages and the

increase in oil prices both lead to approximately the same decrease
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