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Agricultural Supply Response in ORANI

Philip D. Adams*

In the ORANI general equilibrium model, the
supply behaviour of agricultural industries is the
crucial element shaping the response of agriculture
as a whole to any exogenous shock. In this paper,
elasticity formulae which measure agricultural sup-
ply behaviour in the model are derived. These
elasticities are found to be very sensitive to year-on-
year changes in the level of agricultural profitability,
embodied within the model’s data base. The ap-
propriate procedure, therefore, is to construct a
synthetic data set designed to capture the agricul-
tural sector in a recent average year. Supply
elasticities based upon these data represent the
“preferred” estimates of this study.

1. Introduction

A large proportion of Australia’s agricultural
production is sold on overseas markets. In
1985-86, for example, exports of rural origin
were estimated by the Bureau of Agricultural
Economics (BAE) to constitute 74.5 per cent of
the gross value of rural production (BAE 1987).
This heavy exposure of Australian agriculture
to world trade means that changes in the
sector’s prosperity are closely linked to changes
in its domestic production costs relative to the
world price (expressed in Australian dollars)
received for its products. Hence, to analyse the
effects of government policies on the Australian
agricultural sector, a model capable of en-
dogenising this cost-price ratio within an inter-
nally consistent economy-wide framework is
required. Such a framework is provided by
ORANI, a fully computable general equi-
librium model of the Australian economy.'
ORANI is an extremely large model, with a
structure currently large enough to accom-
modate up to 230 commodities (115 domes-
tically produced and 115 imported) and 113
industries. Other features of the model include:
® an allowance for multi-product industries and
multi-industry products (of special import-
ance in agriculture);
® an explicit treatment of the substitution
possibilities existing between domestically
produced commodities and their imported
counterparts; and
® a linear final form achieved using the ap-
proach to approximating non-linear systems
pioneered by Johansen (1960).’

Because ORANI contains so much detail, it
can be used to answer questions about many of
the important issues currently affecting agricul-
ture. For example, Higgs (1986) used the model
to examine the implications of an expansion in
the domestic mineral resources sector; a change
in world agricultural prices; changes to the
levels of protection afforded domestic manufac-
turing industries; a change to Australia’s tax
mix in favour of indirect taxation; changes in
the real wage rate and in the real exchange rate;
and an expansion in domestic aggregate
demand. Other authors have used the model to
look at the implications for agriculture of world
energy price increases (Vincent, Dixon, Par-
menter and Sams 1980) and of changes in the
domestic crude-oil pricing policy (Dixon, Par-
menter and Powell 1982).

Regardless of what exogenous shock is being
examined, the crucial element in the model
which determines the response of agriculture as
a whole is the value implicitly assigned to the
price elasticity of aggregate agricultural supply.
This elasticity is a function of the model’s data
base, which describes the economy in a year
from which all changes are measured. Because
the data base is regularly updated to reflect the
latest available information, the aggregate sup-
ply elasticity itself is subject to change. The
primary aim of this paper, therefore, is to assess
how past changes in the model’s data base have

* Impact Research Centre, University of Melbourne. The
author wishes to thank Alan Powell, Peter Higgs and Dave
Vincent for numerous suggestions and comments all of
which improved the quality of this paper.

1. The standard ORANI structure is described fully in
Dixon, Parmenter, Sutton and Vincent (1982).

2. With the Johansen approach, the highly non-linear
structural form of the model is replaced by a linear
approximation in the percentage changes of all variables.
This method introduces approximation errors which are
negligible for small changes in the exogenous variables.
However, for large changes, these errors may become
important. If so, an Euler-style large change procedure can
be employed to derive highly accurate solutions, with
additional computing expense.
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affected this elasticity, or to be more precise,
have affected its commodity-specific (i.e.
“micro”) components. Our attention will be
upon short-run rather than long-run elasticities,
the time period denoted short-run being only
long enough for domestic suppliers of com-
modities-to hire labour and to expand output
with their existing structure of productive fixed
capital (including land).’

It will be shown that the “micro” elasticities
are extremely sensitive to changes in the data
base and especially to changes in data reflecting
the level of agricultural sector profitability
during any one year. Agricultural profits are
very susceptible to unplanned transient oc-
currences such as drought and disease-related
shortfalls in production. Thus, because ORANI
is only concerned with projecting the sys-
tematic, not random, responses of economic
variables to exogenous shocks, we have
proposed that an average (or “typical”) year
data base be synthesised for ORANI.® The
“micro” elasticities derived from these data are
our “preferred estimates”.

The remainder of this paper 1s organised as
follows. In section 2, a brief description of the
ORANTI agricultural production system is of-
fered. Formulae to allow computation of the
“micro” elasticities of supply for the principal
agricultural products are derived in section 3.
These elasticities are defined in terms of the
transformation and expansion components of
the supply response of a single agricultural
commodity to a change in its own price or in
that of another agricultural commodity. In
section 4, values of the “micro” elasticities
implied by the 1968-69 and 1977-78 ORANI
data bases are computed. Reasons for divergen-
ces between “micro” elasticities of supply based
on these two sets of data are then discussed.
The preferred elasticity values, which are based
on the synthetic “typical” year data, are also
presented in section 4.

2. The ORANI Agricultural
Production System

The specification of ORANI makes allowance
for the multi-product nature of Australian
agriculture. The three largest agricultural indus-
tries identified in the model — namely, the
Pastoral Zone, the Wheat-Sheep Zone and the
High Rainfall Zone — are modelled as multi-
product industries each producing in total nine
separate commodities.’ These three zonal indus-
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tries are geographically defined, aggregating
establishments faced with similar climatic/tech-
nological conditions. The basis of the zonal
classification is that adopted by the BAE in its
Australian Sheep Industry Survey (BAE 1976).
A fourth industry, Northern Beef, is also
geographically defined. It consists of specialist
enterprises producing beef cattle in the Kim-
berley region of Western Australia, the North-
ern Territory and the northern region of
Queensland.

There are four non-geographically defined
agricultural industries. The first of these, the
Milk Cattle and Pigs industry, is modelled as
producing two commodities (beef cattle, and
milk cattle and pigs) in fixed proportions. The
remaining three industries, Other Farming
(Sugar Cane, Fruits and Nuts) (hereinafter
OFE), Other Farming (Vegetables, Cotton,
Oilseeds and Tobacco) (hereinafter OFM) and
Poultry, each 1s modelled as producing a single
commodity.

The output technology of each industry is
illustrated in Figure 2.1. The basic assumption
underlying technology of this type is known as
“input-output separability” (see Hasenkamp
1976, p.19). Each industry is viewed as pur-
chasing a level of activity (or a production
possibilities frontier). Inputs are regarded as
non-specific to outputs, since the former merely
produce a capacity for production that can be
transformed into a variety of commodities.
Thus, an industry’s input and output decisions
are treated separately, thereby yielding re-
latively simple supply response equations of the
form;

23

(2.1) ¥ =gy“J(P1,P

FURRRER)

3. In ORANI, the length of the short-run corresponds to a
calendar time of about 2 years — see Cooper (1983), and
Cooper, McLaren and Powell (1985).

4. In the context of ORANI-type models, arguments for the
development of synthetic data sets which portray the
economy in a “typical” year are discussed more fully in
Adams and Higgs (1986).

5. There are in total 10 agricultural commodities recognized
in the model. The commodity not produced in any zone is
poultry.



Figure 2.1: The Output Technology for Multi-product Agricultural Industries in ORANI
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where YU is the output of commodity 1 by
industry j, P is the price of commodity 1 net of
the cost of product specific inputs and Z;, a
scalar, is the activity level of industry j.* The
function g" is determined as the solution to the
problem of maximising an industry’s revenue
subject to a CRETH (constant ratios of elas-
ticities of transformation, homothetic) produc-
tion technology with given product and input
prices, and with land and capital treated as
fixed.” Where possible, partial elasticities of
transformation were estimated econometrically
(see Vincent, Dixon and Powell 1980).
However, because of data limitations, it was
necessary for the three zonal industries to
aggregate a number of products of relatively
minor importance in the particular zone concer-
ned, into a miscellaneous “other products”
category. The composition of these residual
categories is assumed to be invariant under
product price changes (see the “Fixed Coef-
ficient” allocations in Figure 2.1). These three
“other products” categories constitute the first
“composite commodities” distinguished in the
model. The others involve the wool-sheep mix
in the Pastoral Zone in which mutton is
essentially a by-product, and the product mix in
the Milk Cattle and Pigs industry, which is
assumed to produce the commodity “milk cattle
and pigs” and the commodity “meat cattle” in
fixed proportions. Details of the composite
commodities produced by each industry are
given in Tables 2.1 and 2.2,

Because every equation in ORANI is written
in linear percentage-change form, the functions
g" of equation (2.1) appear in the model as:

(2.2a) Yiir)) = y(r)j
(1=1,...,U(r); r=1,...,N(§); j=1,...,8),
(2.20) ¥ipyy =25 * 0y (Pl
N(IY
R Py
(r=1,...,N(j); j=1,...,8),
in which:

(2.2¢) o(r)j 20
(r=1,..0,N(3); j=1,...,8),
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and where ya; and yuo respectively are the
percentage changes in the output levels by
industry j of individual commodity 1 and
composite commodity r to which 1 uniquely
belongs within j, and p« is the percentage
change in the price index for composite com-
modity r produced by industry j. In equation
(2.2b), z; s the percentage change in the activity
level of industry j, @« is a transformation
parameter reflecting the ease of transformability
of other composite commodites produced in
industry j into composite commodity r, and Rd;
is a parameter reflecting the share of composite
commodity ¢ in total revenue of industry j. (The
use of lower-case letters to identify percentage-
change variables is a convention adopted
throughout this paper.)

The percentage change in p. is defined as a
weighted average of the percentage changes in
the component commodity prices, i.e.:

U{r)

{
(2.3) Py - E Hepryy Pe

t=1

(r=1,,..,N(3); j=1,...,8),

where the weight Ha, is the share of individual
commodity t in the total value of output of
composite commodity r produced by industry j.
Ry 1s related to the transformation parameters
{®.i} and the shares {R.} of composite com-
modities in j’s total revenue, by:

¥ N(J)

@3~ @ Mg /L

(2.4) R *(s)5 Rary)

(q=1,...,N(3); J=1,...,8).

6. Note that the notation used in equation (2.1) must be
carefully distinguished from the notation used in the
remainder of this paper. The derivation of equation (2.1) is
described fully in Dixon, Parmenter, Powell and Vincent
(1983). The Z; variable reflects j’s overall capacity to
produce — “more inputs yield a higher Z; and a higher Z;
corresponds to an expanded production possibilities set”
(Dixon, Parmenter, Sutton and Vincent 1982, p.22).

7. CRETH transformation frontiers were first introduced by
Dixon, Vincent and Powell (1976). The CRETH function
extends Powell and Gruen’s (1968) CET (constant elasticity
of transformation) specification, in the same way as
Hanoch’s (1971) CRESH (constant ratio of substitution,
homothetic) extends the CES (constant elasticity of sub-
stitution) utility function. That is, under CET, all pairwise
transformation elasticities have a common value; whereas
under CRETH, this restriction is refaxed.
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For industry j, the number of composite com-
modities, N(j), and the number of individual
commodities comprising each composite,
U(r)(r=1,...,N(j)), are given in Tables 2.1 and
2.2.

3. Own and Cross Price Elasticities of
Agricultural Commodity Supply in

ORANI

In ORANI, the change in output of an agricul-
tural commodity arising from a change in a
relative output commodity price can be conven-
iently separated into two components. The first
results from movements around the CRETH
transformation frontiers of each agricultural
industry producing that commodity (denoted
the transformation effect), and the second from
the movement of the frontiers themselves
(denoted the expansion effect). The nature and
direction of both effects are illustrated in Figure
3.1.

In Figure 3.1, the curve T(Z.) represents a
transformation frontier for a single hypothetical
industry which produces two commodities. The
production of commodity | is identified as Y.,
while the production of commodity 2 is iden-
tified as Y:. The position and shape of the curve
are dependent respectively on the value for Z
(the industry’s generalised capacity to produce,
a concept introduced in equation (2.1)), and the
particular production technology employed by
the industry. An increase in Z causes an
outward movement in the transformation fron-
tier, while a decrease causes an inward move-
ment. We assume that the shape of this frontier
1s formed from a CRETH-like homothetic
production function (which imposes the restric-
tion that the transformation frontier shifts out in
a product-neutral way). The straight line P(R.,)
is the gross revenue line for given prices of
commodities 1 and 2 (respectively denoted by
P and P:) and level of gross revenue (denoted
by R).

The bundle of commodities (denoted A(a,
a:)) which maximises the representative firm’s
revenue, for given levels of inputs and input
prices, is given as the point of tangency
between T(Z.) and P(R.), i.e. where:

o
A}

(3.1) MRT‘12 =

o

1

in which MRT.: denotes the marginal rate of
transformation between commodities 1 and 2.

The industry’s response to an increase in the
price of (say) commodity 1, with all input
prices and the price of commodity 2 held
constant, is encapsulated in Figure 3.1. As
depicted, the change in price causes the gross
revenue line to rotate from P(R.) to P(R,). The
consequent change in industry profitability (and
input application) is reflected as an expansion
of the production frontier from T(Z.) to T(Z:).
In Figure 3.1 the new desired output combina-
tion is represented by the point B(b, b))
showing that the production of both com-
modities has increased as a result of the change
in P.. The “own” transformation effect as-
sociated with this ceteris paribus increase in P
is 1illustrated as a change in Y. from a: to the
point ¢.. This change reflects the increase in
production of commodity 1 induced by the
increase in P\ with the industry, by accepting a
reduction in revenue, forced to remain on T(Z.).
In contrast the “own” expansion effect, which is
depicted as the change in Y\ from ¢, to by, is the
effect of the increase in Z alone, while holding
the ratio of prices, P/P-, at its new value. The
corresponding “cross” transformation and ex-
pansion effects measure the change in produc-
tion of commodity 2 depicted by the
movements a: to ¢: and ¢: to b, respectively.

For short-run simulations of ORANI, the
change in production of a particular agricultural
commodity arising from a change in a relative
agricultural product price can be measured as an
elasticity. Similarly, the transformation and
expansion components of the change in overall
output can also be expressed as elasticities.
Formulae for these elasticities are derived
below.

Before deriving the relevant formulae we
must first remedy a weakness in our current
notation. In any given agricultural industry j, an
individual commodity is produced via at most
one composite commodity 1. For instance when
J=1 (the Pastoral Zone), the only value permis-
sible for r when considering the individual
commodity wool is one, indicating the Pastoral
Zone specific composite whose components are
the individual commodities “wool” and “sheep”
(see Tables 2.1 and 2.2). It is therefore
desirable (and often necessary) to have a
notation that excludes the subscript r. To
achieve this objective we can devise five new
symbols which are adopted as convention
where appropriate:
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Figure 3.1: The Transformation and Expansion Effects of a Change in a Relative Commodity
Price
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(1) . .
93 = {q;(r)j :oder] (§=1,...,0),
(i) _ . .
Hj = {H(ir)j : dier} (j=1,...,8),
() _ L .
H(i)j = {H(tr)j : ier} (3=1,...,8),
%(1) % . -
Rj = {R(r)j : ier) (j=1,...,8),
and
(i) _ L .
Y = {y(ir)j . der} (§=1,...,8).

These five symbols may be explained as
follows:

i) ®{» is the CRETH transformation
parameter pertaining to the composite
commodity r, produced by industry j, to
which individual commodity i uniquely
belongs within j;

ii) H{" is the share of individual commodity 1
produced by industry j, within the total
value of the composite commodity r to
which 1 uniquely belongs within j;

iii) His the share of individual commodity t
within the composite commodity r
produced by industry j, to which in-
dividual commodity i1 uniquely belongs
within j;

iv) R/ is the modified share for the composite
commodity r produced by industry j which
uniquely contains individual commodity 1
within j; and

v) Y!"is the output of individual commodity 1
produced by industry j.

In ORANI, the total production of agricul-
tural commodity i, Yi, can be written in
percentage change form as:

ygi) (i=1,...,10),

8
(3.2) yi=32 s(i)j ;

j=1

where Sui is the base-period share contributed by
industry j to the total production of individual
commodity 1i.

Substitution of (2.2b) and (2.3) into (3.2)
yields (after appropriate changes in notation):

(3.3) - § sz, v+ Py wl®
. Yi= Lo S(iyil%y t 9 (125 Ps
i=1 s
N(I) & U(g)
R, s L H. o yop )}
gzt (@5t e
(i=1,...,10).

Our next step is the elimination of z for all
from equation (3.3). This is done using the
following expression for short-run industry
supply in ORANI:*

g(1 - S .}

- — K - LI
(3.4) zj SKj {poj/Svj pMj LSVj )
= Pyt (3=1,...,8),
where:
G is the constant elasticity of substitution
between primary factors of produc-
tion;’

Sy is the fixed factor (land and fixed
capital) share in industry i’s total
primary factor costs;

po is the percentage change in the basic
price of }’s output;

pw is the average percentage change in the
prices paid by industry j for inter-
mediate inputs;

Svi  is the share of primary inputs in j's
total costs; and

pii is the percentage change in the money
wage rate.

According to equation (3.4), the greater is the
base-period share of fixed factors in total
primary factor inputs, the less responsive is that
industry to a change in the average price
received for its production.

For each of the eight agricultural industries,
it can be shown that:

8. A full derivation of equation (3.4), which first appeared
in Dixon, Parmenter, Sutton and Vincent (1982, p.309). is
given in Higgs (1986, pp.240-253).

9. Reasons for abandoning the CRESH input specification
(as illustrated in figure 2.1) in favour of the more restrictive
CES specification are discussed in Dixon, Parmenter,
Sutton and Vincent (1982, p.189). The value for o is set at
0.5 for all industries in short-run simulations. The choice of
0.5 was based on a survey and review of the empirical
literature by Caddy (1976).
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N(j) U(q)
390 moy = 2 Ry b Heas P
(3=1,...,8),
and that:
G
(3.6 my; - L Stnyg Pa (3=1,...,8),

where G is the total number of commodities in
the model unidentified by source; S& is the share
of effective units of commodity n in the total
cost of intermediate inputs to the current
production of industry j; and P. is the price paid
by j for an effective unit of input n."

Substitution of equations (3.4), (3.5) and
(3.6) into equation (3.3) yields:

(3.7) %3 °("ij) N%j)
3.1y oy, = S R, .\,
joq 43 Sk g=1 (@M
u(q)
tzl (tq)y Pe)/Sysh
Ezi o(1-8, ;) ( (23 ( ’ |
- Sy, S, v, b (= -1
=1 (i) SKJ n=1 (M3 n Syj
Pyt
8 . N(I)
R (1) v ,(3) ~ *
b S ey gy q§1 Rla);
U(a)
tg Hivqyg Pl
(i=1,...,10),

To derive an expression for the supply
elasticity of agricultural commodity i with
respect to the price of agricultural commodity t,
M, We set po = 1 for the one value of t on the
right of equation (3.7), and p: = 0, for all other
values (t' #t). Under these constraints the term
contained with square brackets reduces to:

(e (s

H ) .
J i,t,]

_L%(E)
Rj ).

where 6., is unity when individual commodities i
and t are both contained within the same
composite commodity in industry j, and is zero
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otherwise. Similarly,

N(j) U{q)
L P b e P
becomes
A8 ()
i
and
G
M
n§1 S(n)j pn
becomes
M
S(eyse
Thus
3 o(1-=S,.)
K3 (t) (t)
(3-8 j21 Seis | Se) (Ry"" Hy™ 7
M 1
S, =S, 1, (==~ 1)}
Vj (£)j SVj
c Y s e e (ke
S5 e T

(i,t=1,...,10).

From equation (3.3), one can deduce that the
transformation component of the supply elas-
ticity of commodity i with respect to the price of
commodity t, m, is:

T
(3.9 n;

10. An “effective unit” of a commodity is a CES
aggregation of local and imported commodites bearing the
same name.

1. Equation (3.9) is derived by setting zi=0 for all j and
pi=1 for one value of t on the right of equation (3.3) and
p==0 for all other values (t'#y). Thompson (1982)
derived a similar expression for n'.. However, her analysis
was only concerned with own-price clasticities (i.e. the case
where i=t).
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Finally, the expansion component, v}, can be
found by setting:

E

(3.90) mp = ny - n?t (i,t=1,...,10),
that 1s:
8 o(1-S_.)
E - K (t)
(3.11) no ., = ) s,... J (g}
i,t 31 (i) SKj j
(t) M 1
HJ. /svj s )3 [—Vj 1)}

(i,t=1,...,10).

Even though own price elasticities calculated
according to equation (3.9) are constrained to
be positive, there is no negativity constraint on
the cross price elasticities as is the case at the
composite commodity level. Consider, for a
particular industry, a ceteris paribus increase in
the price of one individual commodity, and
therefore in the CRETH modified price (equa-
tion 2.3) of the composite commodity contain-
ing that individual commodity. This price
increase will lead to an increase in the produc-
tion of that composite commodity and therefore
to all individual commodities contained therein.
Take, for example, a ceteris paribus unit
increase in the price of the individual com-
modity wool. Via the process outlined above,
an increase in production by the Pastoral Zone
of both wool and sheep occurs. On the other
hand, since sheep and wool occur in different
composites in each of the High Rainfall and
Wheat-Sheep Zones, the unit increase in the
price of wool leads to declines in the output of
sheep in these two industries. Depending on the
values for the parameters S.;, &, H and R;"",
(for j=1, 2, 3, i=2 and t=1), an overall
increase in the production of sheep may even-
tuate, thus implying that mb. is positive.

The elasticitics obtained from equations
(3.8), (3.9) and (3.11) refer to percentage
changes in planned commodity outputs in
response (0 expected price changes. In con-
structing the ORANI data base, the output of
agricultural industries has been defined as the
sum of cash receipts from the sale of agricul-
tural commodities plus the market value of
changes in inventories. Changes in the value of
inventories are included because:

. . . the farmer has considerable flexibility over the stage
at which products are marketed. For example livestock
can be withheld from the market if seasonal conditions
are favourable. Such strategies involve changes in

inventories which must be accounted for somewhere.
Rather than modify the structure of the livestock supply
equations to reflect inventory behaviour, we have defined
the decision variable to represent output whether actually
sold or in the form of a change in inventories. (Vincent,
Dixon and Powell 1980, p.232)

Planned outputs may differ from actual

outputs due to climatic factors such as drought.
Furthermore, setting p. to x represents, in the
mind of the producer, a permanent increase of x
per cent in the expected price of commodity t.
Therefore, the total supply elasticity, mi., though
constrained by the short-run assumption of a
constant stock of fixed capital, may be greater
than would be the case if x were considered to
be only a transitory price change.

4. Values of Supply Elasticities
Implied by the 1968—69, 1977-78 and
“Typical Year” ORANI Data Bases

The ORANI data base is organised into two
essentially independent files. The larger of
these contains input-output data and provides
the basis for computing all cost and revenue
shares. This file has been regularly updated
since the original 1968-69 data became avail-
able. The latest data, reflecting the year 1977—
78, were introduced in 1984 (see Blampied
1985). The smaller file contains values for
miscellaneous parameters (such as CES sub-
stitution elasticities) that have, where possible,
been estimated econometrically, and which are
updated less frequently than the input/output
data.

Values of m! and mf for selected com-
modities as implied by ORANI’s 1968—-69 and
1977-78 data bases are presented in Table 4.1.
As shown, the sensitivity of the expansion
components to the data base employed is
significantly greater than the sensitivity of the
corresponding transformation components (see
for example the expansion and transformation
components of the own price elasticities for
wool, wheat and meat cattle). The relatively
insensitive behaviour exhibited by the transfor-
mation components is a result of the extensive
use of sales share data in their derivation. Of the
parameters appearing in equation (3.9), two ("'
and d..,) are relatively invariant to changes in the
ORANI data base. The remaining three para-
meters (Say, H" and R are shares formed
from a section of the Input/Output data file
(known as the Make Matrix) which contains the
commodity composition of the output of each
agricultural industry. Shares of each com-
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modity in the total value of production of each
zonal multi-product industry, computed from
the two historical data bases, are given in Table
4.2. From this table it is clear that, with few
exceptions, the value of each share differs only
moderately between the data bases. It is this
relattve stability that constrains the sensitivity
of ml for all i and t.

To explain the volatile behaviour of the
expansion components to changes in the data
base, we refer to a revised form of equation

(3.11) which omits the term S¥(1/Sv; — 1) on the

basis that, regardless of which data base is
employed, St is very close to zero for all t.

That is, we adopted the simplification:

) ) 4o,

s 1
1 (i)3 SKJ. J J

(4.1) ot

Vj} (i,t=1,...,10).

As previously explained, the production
shares Sai, R and H are relatively invariant to
changes in the Input/Output data file. The
primary factor share Svi, with the exception of
the Northern Beef and Milk Cattle and Pigs
industries, also exhibits little variation across
data bases (see Table 4.3). Therefore, the
significant element in the sensitivity of m¥ is the
fluctuation in the ratio of the share of variable
factors to the share of fixed factors [(1-S«)/S«],
the volatility of which is demonstrated in Table
4.4. This ratio varies inversely with the Gross
Operating Surplus (GOS) of the industry (see
Adams and Higgs 1983). GOS is the excess of
output of the industry over costs incurred in
producing that output, but before deducting
depreciation provisions, dividends, interest,
royalties and land rent payments and direct
taxes payable (see Australian Bureau Statistics
1981, p.192). Thus, GOS represents a measure
of the sum of returns to owners of land, fixed
capttal and working capital employed in the

Table 4.3: The Share of Primary Inputs in the Total Inputs 1o Current Production of Industry j,
Computed from the 1968—69 and 1977-78 ORANI Data Bases

ORANI industry

Shares of primary inputs in
total costs (Sy(j))

1968-69 1977-78
Pastoral Zone 0.562 0.543
Wheat-Sheep Zone 0.641 0.543
High Rainfall Zone 0.566 0.539
Northern Beef 0.664 0.433
Milk Cattle and Pigs 0.608 O.u74
OFE 0.587 0.601
OFM 0.587(a) 0.601(a)
Poultry 0.219 0.324

(a) This share has been constrained to that of the OFE industry.

Source:
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Table 4.4: The Ratio of the Share of Variable Factors in Total Primary Inputs to the Share of

Fixed Factors in Total Primary Inputs, Computed from the 1968—69 and 1977—78 ORANI Data
Bases

ORANI industry

The ratio of wvariable to
fixed factors(a)

1968-69 1977-78
Pastoral Zone 0.4817 2.7793
Wheat-Sheep Zone 0.3589 2.3322
High Rainfall Zone 0.6644 2.7327
Northern Beef 0.4153 1.6028
Milk Cattle and Pigs 0.4200 1.5927
OFE 0.7612 1.2205
OFM 0.4287 1.2198
Poultry 1.2205 1.5654

(a) Fixed factors here are defined to include only Land and Fixed

Capital.

As elsewhere in this paper, Owner Operators' labour has

been treated as a variable factor.

Source:

industry, and the return to the Owner-Operator
for entrepreneurial input.

Thus, according to equation (4.1), ni for all i
and t is inversely related to the degree of
agricultural sector profitability reflected in the
Input/Output data file.

To summarise our findings so far: estimates
of short-run supply elasticities of agricultural
commodities implied by ORANI are sensitive
to changes in the model’s data base. This
sensitivity is largely a result of movements in
the ratio, (1-S«)/Sx;, which in turn is inversely
related to the data base estimate of industry j’s
GOS.

To isolate our estimates of short-run supply
elasticities from the volatile nature of agricul-
tural profitability, we have constructed, for the
agricultural sector, an artificial Input/Output
data file designed to capture the sector in an
average or “typical” year. Each of its elements

1968-69 and 1977-78 ORANI Data Bases.

is an average of values over the 13 year period
1967-68 to 1979-80 (for comprehensive details
see Adams 1984). Higgs (1985) has incor-
porated these data into the current 1977-78
Input-Output data file. Transformation and
expansion components of short-run own and
cross price elasticities of agricultural com-
modity supply as implied by the typical year
enhanced 1977-78 data base are presented in
Table 4.5. These are our preferred estimates.

5. Concluding Remarks

It has been shown above that agricultural
industries’ supply elasticities in the ORANI
model are very sensitive to the particular data
base employed in preparing simulations. The
main cause of this volatility is year-to-year
variation in profitability in agriculture. Most of
the ORANI policy simulations reported in the
literature have been based on the 1968—69 data
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base. Recently, however, the 1977-78 data
base has been used. It appears that the advan-
tages flowing from the more recent vintage of
the latter data may be offset by the atypical
nature of that year’s set of Input/Output ac-
counts for agriculture. The appropriate
procedure, then, is to construct synthetic
agricultural data for a “typical year”. These data
have been used to generate the “preferred”
ORANI supply elasticity estimates for agricul-
tural commodities tabulated in Table 4.5.

The effect on ORANI as a whole of using the
typical agricultural data set is examined in
Adams and Higgs (1986). Their approach is to
compare the results from the model of a 25 per
cent across-the-board tariff cut simulation com-
puted with the non-typical and the typical
1977-78 data bases. They conclude that the
output response of the agricultural industries to
a tariff cut computed with the two data bases is
significantly different; while the output re-
sponse of the non-agricultural industries is in
general very similar. Out of 104 non-agricul-
tural industries, only 8 exhibit differences
between their output projections computed with
the two data bases of greater than 0.20 percen-
tage points.
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