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1. Introduction
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As backgroynd to the present paper, it is necessary to review some aspeets of the previous
puper. The two main models used in the current study are reviewed in section 2 of this
paper, and the earlier work is reviewed in-section 3. The methods used in the current work

are vutlined in section 4 and the results presented in section 5,

2. The MIAMI and ORANI

Models

The Miami Model was chosen for its ability to evaloate the climate change effects in a
uniform manner, consistent across industries and regions. ‘With some transformation, the
Miami Model estinates are compatible with the ORANT input requirements, adding to the
‘model’s suitability for the study. The ORANI model was anatral choice for determining
the possible impacts of the climate change, due to the model's flexibility, and detail it
provides of the Australian economy s a whole.

2.1 The Minmi Model

As deseribed in Lieth (1975), the Miami mode] analyses the net primary produetion effects
of annual temperatare and rainfall. The model was constructed using data obtained from 52
datm points throughout the world, but centred mainly in Europe. Annual productivity,
measured in dry weight gjmg. was exumined separaely with mean annual temperature, and
mean annual rainfall. These daa sets were then analysed using the least squares method, to
derive the following productivity formulas.

and
Y = 3000(] - ¢=0-000664 p,

Where Y is the productivity level measured in dry weight glmzfymux tis mean annual
temperature measured in C, and p is mean precipitation per year.

One advantage of the Miami Model is thar it applies a uniform procedure for estimating
climate effects across all regions and is not crap, industry, or region specific. Pinock and
Nix {1986) noted that the Miami model has an advantage aver site-specific models, i that it
can account for a range of climates far outside that of regional historical data sets, There
are drawbacks, however, in that no data collection points were in the close vicinity of
Australia and the OO feniliser effect is ignored.



2.2 The Miami Model in Australia
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2.3 The ORANI Model

”

'he ORANI model is 2 large seale computable general equilibriom model (CGE} of 4
Australian economy. 1t is based on traditional micro economic theory, where

maximise utility subject 1o a budget constraint, and producers minimise costs suhject o
production constraints. “The foundatdon of the WNT data base is doput-ootput
information which, amongsy other things, capiures the sales and purchase patterns of
industry sectors sithin the economy” (JAC 1987). ORANI is 2 mults sectoral model in
that it embodies the interrelationships amoung industries, houscholds, and the gaods and
services they trade. ORANI, however, is capable of examining general, economy wide
trends, as well as industry, or commadity specific questions. The model draws on 3 large
body of data, to provide a framework for analysing “What if....” questions, in the sense
that it sets up an initdal, base sitvation, and exanines the consequences of changes within
the system. ORANI is a comparative static model, examining the movement from one
equilibrium to another, s 4 result of sorme economic stimuli,

Rather than being a forecasting tool, ORANI is a causation type model, exanining
relationships amongst economic variables, and not just wends in historiga) data. This
means that ORANI can model external economic shocks, and their expected omcomes,
without 2 bigs occurring in the vesult. Details on the supply and demund for 113 industries
and 115 commodities. along with informtion on imports, and ‘marging’ gtc. come from
the Austalian Bureau of Statistics (AR
models the agricultural sector as multi-product industries, and mult-industry products,
breaking some industaies info regions or zones. The agriculiural component of the DRANI
madel is split into approximately § industries (of which 3 are multi-producty, and 14
commodines. This allows maodeiling and analysis of conunodity specific, wdusiry
specific, and regional speeific effects, as well as eeonomy wide results, belping o ereate a
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Table 1: Productivity Incresse Estimates (% change)

Miami Model Effect  Including €0y Effect
8.5 15.39

i/Sheep Zon 5.91 3134

Rainfall Zone 2.62 9.89

Northern Beef Zone 9.75 14.35

Qther Farmingl Zone* sammann -6.38

* The "Other Farming1 Zone”, accounts for sugarcane, fruit and nuts

Production effects were estimated to be greater than a priori expectations, especially when
the €Oy effect was included. These increases were modelled using ORANL and a
summary of the production results is presented below,

Table 2: Production Increase Results {% changel

ORANI Indusry Miami Model Effect Including COy Effect
Pastoral Zone 0.2 ~10.4

Wheat/Sheep Zone 279

High Rainfall Zone -1, -0.1

Northern Beef Zone 21

Other Farming 1 Zone « 1.8

Pouliry 2.4

L =
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T

P
.

Schofield and Godden (1993) concluded that the results indicated ... significant possible
benefits to some parts of the agricultural sector as a tesult of the EGE". These benefits
were combined with o shift in resources away from those zones adversely affected. or foss
beneficially affected, by the EGE climate change.




4 Method
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4.1 Miami Model NP inereases and Beonomie Qutput

The net dry weight productivity fucreases represent wial plant growth, grair
stem. For the presest stody v 1o look solely at the increase in grain
production in erops, as it is th ( higined. Taking into account
wre fneredses, o he net economic productivity
' tht pain (Schofield 1993). The increased
 than the increased rainfiadl benefits.
ure growtly, carrying capacity, and pasiure
, erature tends 1o decrease the digesiibility of
ght gain. Increased rainfall however increases the carrying capacity
of pasture, and altows improved stocking rates, When these factors were taken into
account, a 12% increase in economic productivity for dry weight productivity increases in
southern and Easters areas was estimated (Schofield 1993). The effect in the Northern
Beef Zone was even more dramatic, with a reduetion in productivity of around 10%
compared 10 the previous analysis. The resulting increase in economic productivity for the
Northern Beef zone was 5%.
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4.2 Allowing for the "Scourge” Effect

currently suitable for ORANI modelling. it was necessary to undertake a parametric
analysis of the scourge question. This was done by increasing the demand for the
"services to agriculiure augmenting technical change” parameter in ORANI (ald), for each
of the agricultural industries, until the EGE scenario produetion benefits were reduced
zerp, "Serviees to agriculiwre” include activines such as sheep shearing, wool classing,
aerial seeding, and crop dusting (Higgs 1986). Although this variable comprises a wide
range of agricultural activities, if all non-scourge related activities are assumed to be
unchanged. then the total increase in the variable represents the increase in demand for
services to combat the EGE enhanced scourges. The result was an indicator of liow the
resourees required to counter these scourges, without having a negative production effect.
The same shocks were applied to the a/land variable as in the first simulation, and only the
values of the alei variable were changed.

As no data was gvailable on the effect of the EGE on pest and disease levels in a form

pony

4.3 International Demand Effects

As a large proportion of Australian agriculurs) produce is exported, any shift in world
demand for commodities is likely to have a significant effect on the Australian agricultural
sector. If the ECGE benefits, or inhibits production 1o a lesser extent, overseas then the
demund for Australian commodities will fall. possibly negating or reversing any benefits
experienced from the elimate change. If however the EGE degrimentally affects Australia’s
- major rural competitors, Australia may gain a climute change comparative advantage, and

any beneficial production effects may be muliplied. To examine the possible effects or

changes in the demand for Australian agricultural exporis, 4 sensitivity type analysis was
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9 Industry effects

With the EGE shoek, production rises inthe induswies where productivity has increased
most (Table 43, The most significant effect has been o sobswantial shift in resources
towards the wheat-sheep zone, at a costmainly to the pastoral zone. Estimated producti
inthe wheat-sheep zone has risen by 6.6%, whilst production has declined by 2.56 :
pastoral zone. The results suggest the impacts are very sowall in most industries, with the
main changes belng tn the pastoral and whent-sheep zones.
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by Commodity effects

The estimated production changes outlined above bave had significant effects on the export
of agricultural commaodities {Table 5), Wheat exports are estimated 1o have risen by 8.6%
tor 1000kn), and bat

y by 7.3% (200kt). The “other cereals” exporis have also increx
e a much smaller quantity of grain in absolute terms, Increased
carrying capacity in the wheat-sheep and high rainfall zones also resulted in greater
stocking rates in sheep and catde snd led to u rise of 2.6% i wool exports, and 6.2% in
sfmgi% gﬁpﬂﬂ& The same trend is shown in meat cattle exports, with an increase of 20.6%
{or 180kt).

5.2 Scourge Analysis

The same shocks were applied to the alland variable as in the first simulation, and onty the
values of the o/ei varighle were changed. After several sensitivity test simulations were
run, the following shocks were found to offset the positive production effects estimated in
the first simulation. ~ ‘
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heat-Sheep zone 1o offset the positive EGE induced productivn effect derived in the
first simulation. Likewise it svould rake i ses. in the demand for services of 60% and
509 respectively in the Pastoral and High Rainfall zones to offset their initial EGE effeets.
Considering the relatively small proportion of total farm expenditure on these services. the
effect of pests and diseases under the EGE scenyrio set out in this study. could have a
potentially dramatic effect on agricultural production.

In the first simulation, farmers in the Wheat-Sheep and High Rainfall zones were
advantaged by the assumed BEGE climate ¢hange. In the second simulation, this benefit has
been shifted away from farmers and into other areas of the cconomy, namely the services to
agricultire industry which has increased production and labour demand by around 30%.

 Paradoxically, the economy as 2 whole may benefit from the need 10 combat the i creased

level of pests and diseases, if the level of control does not lend to a reduction in agriegitural
production,

5.3 Shiftin Export Demand Bffects

The 5% positive shift in export demand for agricultural commodities has the overall
expected effect of increasing production and export volume. The deerease in production
experienced in the Pastoral, Other Farming], Other Farming2, and Poultry Zone, under the
EGE effect, Is reversed as a result of the positive shilt in export demand (Table 6).
Production in all these zones increases, most significantly in the Pastoral Zone, where
production has increased from -2.5% 1o +1.4%. In contrast, the Milk Caule snd Pigs
Zone, whose export contribution 1o total production is Tow, remains lower due 1o the BGE
despite the shift in export demand. The other exception is the Northern Beef Zoue, where
production is reduced by 3.6% when export demand shifts, as opposed to a slight increase
under the EGE scenario. This is due 1o a realioeation of resources away from the Northem
Beel Zone, into the Pastoral, Wheai/Sheep and High Rainfall Zones.

The negative shift, as expected, has the reverse effect on production and export quantity.
The Meat Cattle, Milk Cattle and Pigs, and Poultry commodity exports seem particularly
elastic 1o the shifts in-export demand (Table 7). Domestic demand for Meat Cattle falls by




6. Conclusions
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*Other Farming | consists oft sugar cane, fruitand nuts.
*Ouer Farmiing2 consists of vegetbles, cottan, oilseeds, and fobacen

Export Demand Shift Effects

Tuble 6: Industiy effeeis (% chanpe)

5% 5%
E I’mdm!imx Produciion
e 6,38
B
286 | 206
303 516
Mil -1.8] 091 |
‘:*ml‘mng _ ; 3.32 444
lOther Farmingz | 680 -4.98
{Pouliry G 1095 b oy
E%‘uw;,c& oAg, Y 1,13
Table 7 Export Yolume effects (% change)
45% 50
ORANI (‘ummmmv Exports | Exposts
870 1 3400
2190 1 .89
35.20 -5.2]
2040 -115
5260 LI 4
7500 1 7367 '
i I ) :
}}nm«,x Ensmumzl f 730 | 27627 :
fOmer Farmunp2 1570 | 6912 .
[Poultry | 3@ | s :
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