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THE SHORT-RUN BEHAVIOUR OF AGRICULTURAL
INDUSTRIES IN ORANI 78 - METHODOLOGICAL OVERVIEW
AND ANALYSIS OF BASE YEAR DATA¥

by

Philip D. Adams
Bureau of Agricultural Economics

1. INTRODUCTION

An analysis of the short-run responses by agricultural indusc-
ries to policy and ow:mw.m:onxm using the ORANI model (see Dixon, Parmenter,
Sutton and Vincent (1982) -- hereafter DPSV) requires solucions for industry
output by commodity and returns to primary factors employed in each
industry. However, in the vvm¢n and back solutions of an ORANI 78 short-run
simulation, regardless of the closure employed, no such solutions are
provided (although some authors have reporved their values, they have done
so with little comment on their derivation (see for example Dixon,
Parmenter, Powell and Vincent (1983, p. 268)). In this paper we describe how
they can be computed using the values of basic and back solution variables
from an ORANI 78 short-run simulation with the aid of ‘external' share and
parameter estimates. Furthermore, we develop a nxonma:wm‘ t0 compute
short-run own and cross price elasticities of supply for each agricultural

commodity. This will help us establish the extent to which particular

* The author is indebted to both Alan Powell and Peter Higgs for their
assistance with the preparation of this paper.
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6.  CONCLUDING REMARKS

The initial aims of this paper were twofold. The first was to
set out detailed procedures which derive, from solutions to shori-run ORANI
.78 simulations, both the output response of, and the real return ¢o all
primary factors employed in, each agricultural industry. These procedures
are summarized, respectively, by equations (2.2a), (2.2b) and (2.3), and by
equation {3.5). The second aim was to estimate, and compare with alternative
estimates, .ﬁ:m implicit short-run own and cross price elascicities of
agricultural commodity supply implied by the 1974-75 ORANI 78 data base.

This was achieved using equations (4.10), (5.1) and (5.7).

A consequence of addressing the inivial aim of this paper has
been the identification of three important areas for future research. The
first dinvolves the basic input-output data from which all base period
production and cost shares necessary for the implementation of the proced-
ures set out in sections 2 and 3 are estimated. The need here is for data,
which with a reasonable degree of confidence, can be called representative

of the agricultural sector in a 'typical year.'

The second area for future research concerns the treatment of
owner-operators®' Tlabnur. The need is for ‘@ method by which the purely
physical component of an owner-operator's effort can be estimated before
being added to hired labour in order to form a truly homogeneous ‘agricul-

tural worker' service flow.

The third area concerns unresolved discrepancies in econometric

estimates of supply elasticities. In particular, it would be helpful to

2. COMMODITY RESPONSES OF AGRICULTURAL INDUSTRIES
IN SHORT-RUN ORANI 78 SIMULATIONS

WITH THE 1974-75 DATA BASE

The specification of ORANI 78 (DPSV) makes mgdoswsnm for the
multiproduct nature of Australian agriculture. The three largest agricultur-
al industries distinguished in ORANI 78, namely, the Pastoral Zone, the
Wheat-Sheep Zone and the High Rainfall Zone, are modelled as multiproduct
industries producing in total nine separate commodities. These three Zonal
industries are geographically amﬁﬁzma..mmmxmmmdgsm enterprises faced with
similar climatic/technological conditions. The basis of the zonal classifi-
mmﬁ*o: is that adopted by the Bureau of Agricultural Economics (BAE) in its
Australian Sheep Industry Survey (see BAE (1976)). A fourth industry,
Northern Beef, is also geographically defined. It consists of specialist
enterprises producing beef cattle in the Kimberley region of Western
Australia, the Northern Territory and the Coasted Central and Peninsular and

Gulf regions of Queensland (regions as defined in BAE {1974a and b)).

There are four non-geographically defined ﬂschdm¢mm. We assume
that the first of these, the Milk Cattle and Pigs industry, produces two
commodities (Beef Cattle, and Milk nmaﬁam,msa Pigs) in. fixed proportions.
The remaining three industries, Other Farming Export (henceforth OFE), Other
Farming Import Competing (henceforth OFM) and Poultry, each are mcdelled as

producing a single commodity.

The Pastoral, Wheat-Sheep and High Rainfall Zonal industries
each produce nine commodities with technologies illustrated respectively in

Figures 2.1, 2.2 and 2.3. The basic assumption underlying technology of this
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The elasticities in MLV are based on a more tightly constrained
theoretical specification than those of F&M. WLV's system was derived from a
variable profit function which had a transcendental logarithmic funciional
form. A1l commodities were defined on a composite rather than a simple basis
and time was used as an explanatory variable for technology. The system was
estimated by the restricted Aitken estimator developed in Byron {1970) using
annual data from BAE's Australian Sheep Industry survey for the 25 year
period. 1952-53 to 1976-77. The time profile of each elasticity is
'sufficiently long for producers to adjust the composition of their ouiputs
and variable inputs but is too shorc for them to adjust their endowmenis of

‘relativity fixed inputs' (MLV (p. 330)).

The mvuwomor taken by WaD to estimate their supply elasticities
is different from that taken by ourselves and all other authors. Use was
made of a simplified version of the finely disaggregated APMAA model (fully
described in Walker and Dillon (1976)). This model consisis of a system of
521 linear programs, each embodying data for a farm firm representing a
given location. The simplified APMAA model was used to generate hypothetical
data on outputs for the three commodities Wool, Wheat and Meat Cavtle for a
total of 125 parametric variations 1in the three product prices. These
synthetic data were then used to estimate (by ordinary least squares) a
quadratic supply function which provided the information necessary to

calculate the elasticity estimates.

The salient features of each author's approach are contrasted in

Table 5.7.
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{iv) the cross price elasticity of Wheat with respect to the
price of Meat Cattle is -0.02 in this paper, but -0.42

and ~0.21 according to MLV and W&D respectively;

(v) the cross price elasticity of Meat Cattle with respect to
the price of Wool is put at 0.44 by this paper or 0.25 by
MLV, but by F&M at -0.83 and ~1.27 respectively for the
South-West Slopes and Western Division of NSW, and au

-0.38 by W&D;

(vi) the cross price elasticity of Meat Cattle with respect to
the price of Wheat is estimated in this paper as -0.07,
by MLV as -0.48, and by W&D as -0.44;
and
(vii) the estimated own price elasticity of Meat Cattle varies
from 1.09 (this paper), 0.70 (F&M) South-West Slopes),
0.69 (W&D), 0.40 {F&M Western Division), to 0.12 (MLV).

The discrepancies noted above result primarily from differences

in the approach taken by each author with respect to:

(1) the form and level of disaggregation assumed for the

agricultural production system;

(11)  the data from which each elasticity is constiructed;
and

(i11) the choice of estimation framework.

type is known as 'input-output separability' (see Hasenkamp (1976, p. 19}).
Under this assumption an industry's input and output decisions can be
treated separately, thereby yielding relatively simple supply .response

equations of the form:

(2.1) Y.(3) =9

ws
e
1

i ﬁvd, vm. ey vc_ Nuv (3=1,..., Gyi=l,...,U) ,

where <¢Aqv is the output of commodity i by industry j, v¢ is the price of

the domestic commodity i net of the cost of product specific inputs (Dixon,
Parmenter, Powell and Vincent (1983, pp. 250-251)) and Ng, a scalar, is the
activity level of industry j. In ORANI 78 the function 93 is determined as
the solution to the problem of maximizing an industry's revenue subject to a
CRETH (constant ratios of elasticities of tranformation, homothetic)
production technology with given product and input prices, and with land and
capital treated as fixed (Dixon, Parmenter, Powell and Vincent (1983, p.
251)j. Where possible, partial elasticities of transformation were estimated
econometrically. In the three Zonal dindustries, it was necessary to
aggregate a number of products of relatively minor importance in the
particular Zone concerned, into a miscellaneous 'Other Products' nmwmmowk.
The composition of these residual categories is assumed to be invariant
under product price changes (see the 'Fixed Coefficient' allocations in
Figures 2.2 and 2.3, and the relevant such allocation in Figure 2.1). These
three ‘Other Products' categories constitute the first type of _naauOmmﬁm
commodity' distinguished in the model. The others involve the wool/sheep mix
in the Pastoral Zone (see Figure 2.1) in which muvton 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.
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(1967), Wicks and Dillon (1978), Fisher and Munro (1983), and Mackay,
Lawrence and Vlastuin (1983) form the source from which Table 5.6, which
collects alternative estimates of short-run own and cross price elasti-

cities, was constructed.

The substantial variation in estimated elasticities for each of
the three most important commodities in Australian agriculture presented in
Table 5.6 is indicative of the current lack of consensus concerning their
values. This degree of variation makes comparisons between our estimates and
those of other authors very difficult. To alleviate this difficulty we
confine ourselves in the remainder of this section to a discussion of the
three most recent estimates, namely those of Fisher and Munro (1983)
(hereafier F & M), McKay Lawrence and Vlastuin (1983) (hereafter MLV) and
Wicks and Dillon {1978) (hereafter i & D). These studies obtained results on
the whole closer to ours than those obtained in the earlier studies. In
spite of this relatively closer agreement, substanvial anomalies remain.

Notable among these are:

(1) the cross price elasticity of Wool with respect vo the
price of Wheat is estimated in this paper as 0.18, by MLV
as 0.15, but by W & D as -0.20;

(i1}  the cross price elasticity of Wool with respect to the
price of Meat Cattle as estimated in this paper is 0.25,

but 0.08 according to MLV and -0.18 according to W & D;

(i11) our estimate of the own price elasticity of Wheat is
0.86, wheras F & M obtain 2.05 for the South-West Slopes
of NSW;

of composite commodity q in total revenue of industry j. ‘mmﬁuv 1s related
to the transformation parameters {¢ sﬁuvw and the shares { mmauv } of

composite commodities in j's total revenue, by:

(2.4) R%(3) =

q

2qld) R3] Logld) R()] (3=1,..., 8; all q) .

From equations (2.2b) and (2.3) it is clear that the reliability
of a commodity response projection retrieved from the solution to an ORANI
78 short-run simulation depends upon values assigned to the parameters
¢,.(3), xﬁnﬁuv and mmAuv. If for example the assigned values of H and R¥
were taken from a period of (say) a record wheat harvest or of
drought-related shortfalls in production, the consequent projection would
only pertain to an agricultural sector with that arypical degree of
profitability and/or mix of outputs. It is clear that in order to achieve
maximum robustness, projections must be based on a representation of the
agricultural sector which succeeds in capturing a 'typical' year. For this

to be achieved typical-year estimates for the parameters are necessary.

Estimates of the transformation paramever eaAuv for the three
Zonal industries are presented in Dixon, Parmenter, Powell and Vincent
{1983, p. 257). Since they are based on econometric work using daca spanning
the period 1952-53 to 1973-74, these estimates (which are cabulated in Table

2.1) can be considered 'typical’.

As yet no ‘typical year' values for the modified shares mmﬁgv

and the shares InnAuv have been adopted as standard in ORANI 78

simulations. Current work is aimed at producing time series from which
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TABLE 5.4 : EXPANSION COMPONENTS OF OWN AND CROSS PRICE ELASTICITIES OF SUPPLY
IMPLIED BY THE 1974-75 DATA BASE FOR EACH AGRICULTURAL COMMODITY
) IN ORANI 78
Commodity (t) Whose Expected Price Changes
Repsonse in -
the Planned Wool Sheep Wheat Barley Other Meat Cattle Milk Cattle Other Other Poultry
Qutput of Grains and Pigs Farming Farming
Commodity (i) (Export)  (Import
- Competing)

Wool 0.6729 0.1712 0.2916 0.0628 0.6680° 0.2573 0.0306 0.0093 0.0240 0.0000
Sheep 0.6577 0.1744 0.2753 0.0671 0.0718 0.2586 0.0334 0.0093 0.0312 0.0000
Wheat 0.2201 0.0542 0.4179 0.0803 0.0479 0.0697 0.0159 0.0094 -0.0016 ~-0.0000
Barley 0.2399 0.0663 0.3922 0.0832 0.0525 0.0854 0.0198 0.0094 0.0074 -0.0000 &
Other Grains 0.3925 0.1062 0.3483 0.0775 0.0598 0.1491 0.0249 0.0094 0.0165 -0.0000
Meat Cattle 0.4512 0.1181 0.1499 0.0344 0.0392 0.7254 0.2973 0.0029 -0.0438 -0.0000
Q;Zikpgggﬂe 0.0381 0.0108  -0.0056 -0.0073  -0.0148 0.2101 2.1816  -0.0038  -0.2984 ~0.0000
?ésggrij‘m""g 10.0167 0.0043 0.0176 0.0036 0.0026 0.0061  0.0010  1.1656  -0.0023 -0.0000
Other Farming
{Import 0.08%8 0.,0256 0.0243 0.0085 0.0101 0.0375 0.0052 -0.0048 1.0679 -0.0000
Competing)
Poultry -0.0000 -(3. 0000 -0.0333 -0.0142 -0.0210 -0.0000 -0.0000 -0.0000 ~0.0000 2.4299
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TABLE 2.3 : THE MODIFIED SHARE PARAMETERS [R*(j)] SHOWING THE WEIGHTS (FOR THE PURPOSES
OF CALCULATING SUPPLY RESPONSES)Y ~OF COMPOSITE COMMODITIES IN THE :TOTAL
REVENUE OF EACH ZONAL AGRICULTURAL INDUSTRY*

Industry
Pastngi]Zone ) Hheat—the% Zone High Ragn;aﬁ} Zone
Composite Commodity RE(J) Composite Commodity Ra(j) Composite Commodity RZ(J)

q=1 WOol‘SheepT 0.0336 q =1 Other ProductsJr 0.1322 g=1 Other Products’ 0.8696
2 Other products!  0.8352 2 Hool 0.0479 2 Mool 0.0321
3 Meat Cattle 0.1312 3  Sheep 0.0107 3 Sﬁeep 0.0167
4 Wheat 0.7334 4 Meat Cattle 0.0816

5 Barley 0.0493

6 Meat Cattle 0.0265
Sum 1.0000 1.0000 1.0000

*  See equation (2.2b).
4+ For the composition of this composite commodity, see Table 2.4.
Source : ORANI 1974-75 data base and Dixon, Parmenter, Powell and Vincent (1983, p. 237).
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) SHARE IN

: THE FIXED FACTOR (LAND AND FIXED CAPITAL
THE TOTAL PRIMARY FACTOR COSTS OF INDUSTRY j,

TABLE 5.1
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{a) This share has been constrained to that.of the Other Farming

(Export) Industry.
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using equations (5.1) and (4,10} we can derive the expression for sm ¢
£ g1 (- 54) ﬂwauvﬁ:Auv S M (1
Am.mv waﬂ = @WM wﬁﬂhv Mﬁﬁuv ) Mﬂﬂuv _t Mdﬁuv AW.AMV - Hv

Data from the 1974-75 ORANI 78 Daca Base for the shares mﬁauvn
mnﬁuvq and mﬂﬁuv respectively are concained in Tables 5.1, 5.2 and 5.3.
These data and 1974-75 data contained in Tables 2.1, 2.2, 2.4 and 4.1 form
the required input which allows ix for all 1 and v vo be calculaved. These
values are presented in Table 5.4. Values mos.sd.. calculated as the sum of

T
sm M £ for all i and v are contained in Table 5.5,
;] 3

t and n

The elasticities presented in both Tables 4.2 and 5.4 refer to
percentage changes in planned commodity outputs in response to expected
price changes under the respective assumptions that z; for all j remains
constant and there are no movements around the transformation frontier in
response to the relative price change. Planned outputs may differ from
actual outputs due to factors such as drought, etc. Furthermore, setting Py
to one represents, in the mind of the producer, a permanent increase in the
expected price of that commodity t. Therefore, the total production response

Ny of good i, though constrained by the short-run assumption of a consvant

2

stock of fixed capital, may be greater than would be the case if py was

considered to be only transitory.

In a recent article (Easter and Paris (1983)) a compendium of
estimates of agricultural commodity supply response elasticities by various

authors is presented. This and reporis of work conctained in Powell and Gruen

R

P Al

15

3. REAL RETURNS TO PRIMARY FACTORS EMPLOYED IN EACH
AGRICULTURAL INDUSTRY IN SHORT-RUN ORANI 78
SIMULATIONS WITH THE 1974-75 DATA BASE

The ORANI 78 model identifies three classes of primary ﬁmnmowm
employed in agricultural industries; Labour (including hired labour, unpaid
helpers and owner-operators); Fixed Capital (buildings, plant and machinery)
and Agricultural Land. In the base year value added in industry j, which is
the total return to all three primary factors employed ‘therein, may be

written as:
Aw.~V ﬂwﬂuv = FAuvﬂhhuv + Xﬂuvﬂxﬂuv + <Auvﬁ<ﬁgv ’ Auudu...umv 3

where L(j}, K(Jj) and V(J) respectively are the base year number of units of
Labour, Fixed Capital and Agricultural Land employed in agricultural
industry j, and vhﬁavu P, (J) and P, {3} respectively are the (imputed) base
year prices paid per unit by industry j for its labour in general, rental of

capital and rental of agricultural land.

In real terms, total factor returns in industry j is defined as
FR(j) deflated by the Consumer Price Index (hereafter CPI; in the base year
CPI = 1.00). Movements in FR{j)/CPI reflect changes in the purchasing power
commanded by the total return to primary factors in industry j and may be

written in percentage change form as:

(3.2) (Fr(4) - cpi) = Sp(d) (£(3) + pytd) - cpi)
+ mxﬁuv (k(3) + P ld) - cpi)

+5,03) (V(d) + py(3) - cpi)
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where z5 is generalized output of industry j (see equatvion (2.1)); o is the
elasticity of substitution between primary faciors {(assumed io be 0.5 for
all industries, see DPSY, p. 189); mﬁauv is the fixed factor {land and fixed
capital) share in industry j's total primary-factor costs; qugv is the
percentage change 1in the basic price of j's output. nsﬁuv is the average
percentage change in the prices paid by industry j for intermediate inputs;

quuv is the share of primary inputs in j's total costs; and uhﬁuv as in
equation (3.1), 1is the percentage change 1in the money wage rate.

Substitution of equation (5.2) into equation (4.8) yields:

8
) . o1 .
(5.3) SRR I v 61 | Pl 5 () = Pald) -

-

- pyld) |+ &@huvﬁ.w HiG)p, - IR gl |

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

For each of the eight agricultural industries, voﬁqv can be

written as:

(5.4) pold) = TR (3T H,
q

where the notation is as explained 1in section 2. Equation (5.4) can be
interpreted in the following way,. For each j, voﬁuv is equal to the revenue
weighted average (with weights mn
commodity q produced by j. In turn the price of each composite commodicy is

(3)) of the prices of each composite

equal to a revenue weighted average (with weights Jnnﬁuvv of the basic

prices of each simple commodity q produced by j.

The price p (j) can be written as:

17

'agricultural workers' 1is viewed by the producer as being a perfect
substitute for any other component. In the current specification of ORANI 78
there ~are three components: hired workers, unpaid helpers and owner
~operators. Unfortunately this specification fails, in light of the
assumption above, to take into account the fact that the labour of
owner-operators itself consists of two components, one being physical and
the other managerial. While the degree of substitution between the labour of
hired workers, unpaid helpers and the physical component of owner-operators
labour can be expected to be high, that between hired workers, unpaid

helpers and the managerial component of owner-operators' labour, cannot.

Therefore, the current specification of 'agricultural workers' is invalid.

A solution ,no the problem above would be 1o remove the
managerial component from owner-operators' Tlabour (and therefore from the
category of ‘agricultural workers') and to specify it as a separate primary
factor of production. Unfortunately, due to a lack of information on the
flows of managerial and of labourer-type services supplied by owner-opera-
tors, such respecification is currently impossible. Theretore, for the
purposes of this section we have decided to remove all of owner-operators'
labour from the category of ‘'agricultural workers' and treat it as a

separate primary factor. To do this, equation (3.4) is rewritten as:

(3.5) (fri{j) - cpi) = m&: (3) £, + mmAuv - cpi)

+ mhoﬁuv (e, (3) + mmﬁuv - ¢pi)

+

(5,03) + 5,(3)) () - i) (3=1,...,8) ,
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TABLE 4.2

TRANSFORMATION COMPONENTS OF OWN AND CROSS PRICE ELASTICITIES OF SUPPLY IMPLIED BY THE

1974-75 DATA BASE FOR EACH AGRICULTURAL COMMODITY IN ORANI 78*

Commodity (t} Whose Expected Price Changes

404 SBIRWLYSD [BULY "9/ INVYD UL PaLILIUBPL SaLJzsnpul

8yl SsSOJdR | ¢ 3|qgel ul ®elEp 8yl uoildodoud o071
pue suepy Aq pagLaosap Aem aya ui ‘(zg861) ubidg UL pauteluod ,uoeindiuey

uwn{o), 8yl pasn dsls puodss syj

40 sifnsay -A|9aL108dsss sarJdasnpui wue4 JoyjlQ pue AJ3|nod aya pue “sbig

pue a[13e) M[LW 9Y3 404 S$IIPWLIS S,UOSUIARLS 3L[dS 01 pasn sem

3v8 Pue (9€861) IvQ ‘(4ES6L) VG WOUS UOLIRWMOJUL Je|Luls

" Response in the Hool Sheep Wheat Barley Other Meat Cattrle Milk Cattle Other Other Poultry
Planned OQutput Grains and Pigs Farming Farming
Of Commodity (i) {Export) (Import
Competing)
Hool 0.1653 0.0015 -0.1143 -0.0098 -0.0155 -0.0081 -0.0055 -0.0031 -0.0102 0.0000
Sheep 0.0044 0.1579 -0.0970 -0.0111 -0.0182 -0.0084 -0.0074 -0.0033 -0.0169 0.0000
Wheat -0.0822 -0.0182 0.4430 ~0.0687 -0.0978 -0.0817 -0.0338 ~-0.0201 -0.0302 0.0000
Barley -0.0340 -0.0100 -0.3314 0.4558 -0.0242 -0.0463 -0.0070 -0.0055 0.0027 0.0000
Other Grains -0.0782 -0.0239 -0.6844 -0.0351 0.4912 -0.1186 0.1666 0.7021 0.1805 0.0000 8
Meat Cattle -0.0142 -0.0038 -0.2232 ~0.0234 -0.0412 0.3631 -0.0137 -0.0085 -0.0352 0.0000
Z;;kp%sgtle -0.0068  -0.0024  -0.0579  -0.0025 0.0406  -0.0096 0.0140 0.0084 0.0161  0.0000
?Egggri?rming -0.0036 -0.0010 -0.0328 -0.0019 0.0238 -0.0057 0.0080 0.0050 0.0083 0.0000
Other Farming
{Import) -0.0115 -0.0050 ~0.0475 0.0009 0.0405 ~0.0228 0.0149 0.0079 0.0226 0.0000
Competing .
Poultry 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
* The elasticities refer to changes in planned outputs in response to expected price changes under the assumption that the
scale of activity (Zj) remains constant in all industries j.
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(10)
Poultry

1.0000

1.0000

(9)
OFM
0.0004
0.0530
0.0659
0.8807
1.0000
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TABLE 3.2 : 1974-75 PRIMARY FACTOR SHARES IN TOTAL FACTOR PAYMENTS OF
AGRICULTURAL INDUSTRIES IN ORANI 78*

(8)
OFE
0.0039
0.0370
0.0062
0.9529
1.0000

The Share of Total Returns Devoted to:

(7)
Meat Cattle Milk Catule
and Pigs
0.0004
0.0615
0.0231
0.9150
1.0000

(6)
0.1056
0.2477
0.2624
0.2684
0.1159
1.0000

(5)
Other
Grains
0.0562
0.7565
0.1873
1.0000

(4)
Barley
0.0196
0.5100
0.0704
1.0000

Share of Indusiry in the Total Production of {i = ):

ORANI 78
Industry Hired Workers Owner- Fixed Agricultural
and Unpaid Helpers Operators Capital Land
Amh:v Ammov wav Am<v
Pastoral Zone 0.385 0.295 0.143 0.177
Wheat~Sheep Zone 0.297 0.225 0.191 0.287
High Rainfall Zone 0.429 0.320 0.118 0.132
Northern Beef 0.383 0.293 0.177 0.147
Milk Cattle and Pigs 0.377 0.359 0.092 0.172
Other Farming
(Export) 0.423 0.184 0.157 0.236
Other Farming
(Import noanmdﬂ:nv+ 0.423 0.184 0.157 0.236
Poultry 0.321 0.245 0.434 0
A1l Agriculture 0.363 0.244 0.166 0.227

(3}
Wheat
0.0828
0.9058
0.0114
1.0000

(2)
Sheep
0.1308
00.4859
0.3833

THE 1974-75 SHARE IN THE TOTAL PRODUCTION OF COMMODITY i CONTRIBUTED BY INDUSTRY j,Si(j)
1.0000

(1)
Hool
0.2050
0.4456
0.3494
1.0000

TABLE 4.1

Zone
Zone

J
{Export)

ORANI 78
Industry
Pastoral Zone
and Pigs
(Import Com-
peting)

Total

4 HNorthern Beef
6 Other Farming

2 Wheat-Sheep
5 Milk Cattle

1

3 High Rainfall
7 Other Farming

8 Poultry

+  Shares mm: and mho constrained to be equal to those of the Other Farming
(Export) industry.
Source : ORANI 1974-75 data base; and derivations based on Table 3.1.
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In words these four symbols may be explained as follows:

and

For instance we could write

(

te
e

e
o

—te

Aeﬁuv is the CRETH transformation parameter pertaining to
ihe composite commodity r, produced by industry j, to
which the simple commodity i uniquely belongs within j;
W:A“v is the share of simple commodivy t produced by
industry Jj, within the total value of the composite
commodity r to which t uniquely belongs within j;

xMA@v is the share of the simple commodity t within the
composite commodity r produced by industry j, to which
simple commodity i uniquely belongs within j;

%
dxAuv is the modified share for the composite commodity r

produced by industry j which uniquely contains the simple

commodity t within j.

meAdv to replace g_ﬁdv on the right of (4.1).

Where appropriate this is the convention adopted from here on.

The total production of agricultural commodity i (denoced by <¢v

can be expressed as:

(4.6)

{3 (i=1,...,10) ,

where <mﬁgv is the cutput of commodity 1 by industry j. Equation (4.6)

23

p*

1

&t IR
—f

T R

FIGURE 4.1 : THE TRANSFORMATION AND EXPANSION EFFECTS
OF A CHANGE IN RELATIVE COMMODITY PRICES

2
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