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Introduction

ning the optimal size of Australia’s population.
Griffith Taylor argued in the 19205 and 1930s that *Australia’s habitable lands had been almost
completely sertled during the nineteenth century so that there was very litle scope for ‘
populauon expansion” {Clarke 1990 p.11. Others have estimated Australin's sustainable
poputation to be in the range from 10 to 480 million (Migration Committee 1986 reported in
Clarke 1990ap.1). These estimates are assunied to be based primarily on the potential for food
production and the availability of water. ‘

There has been 8 long running debate cong

Clarke 11990b) believed that proponents for and against base most of their issues on either
ethical grounds or on @ computational or empirical nature depending on what values analysis
wish to choose,  Another important aspect determining the values chosen is the nature of the
~ analysts’ background eg economist, scientist or environmentalist. Swan (1991 p.113) listed
thie following as obvious perspectives in the debate: “reproductive biology: production of food
and fibres; provision of x:%ctm air; provision of energy: disposal of wastes; lifestylesand
recreation; political and economic questions about unnugruion policy; vrban planning, housing
and social organization; preservation of wilderness and genetic diversity, prevention of soil
degradation and loss; and the avoidance of rapid global wirming and ozone destruction™.

There are two main sides of the argument about population “sustainability™: those who [ollow
the Malthus type arguments that the world's ecosystems cannot provide for untimited
population growth or “antt-Malthusians™  The Business Couneil of Austradi (19903 believed
that increased knowledge and economic behaviour have not been accounted for with Malthus
type arguments. Following on from this one would assume that ratonal economic behaviour
would result in greater exploration of buckstop technotogies as resource stock prices increase as
they became scaree.

Hare (19901 as quoted in Swan (19911 behieves that popalation is only one of the three key
factors in the sustatnability debate - the others bemng the rate of constanption, and the kinds o
technology used to satisfy those consumption levels and the corresponding disposal of the
wasies generated. ‘

In discussing population and sustainable development, French (1990) noted an earlier study by
Gifford ¢ af t1975) mto the “sustamability” of Australia’s population level. The fauer
concluded that, on reasonable assumptions sbout exisung food production tmeluding
developments in agricultural technology), diets and agricultural exports, Austrahia could bave
fed o resident population of about 30 million from demestie food production around 1970 As
French {1990, p.122) noted. "Such estimates are based on assumprions congerning pattemns of
tand use, agrivaitural and food technelogy, and standards of hiving that may or may not apply m
the future.” The extent to which these previous estiniates of population “sustamabihiny™ have
been robust to change over wne is examined in this paper !

Previous study

Gifford et gl’s (19751 central theme was that Australia’s potential food production constrains
Australia’s potential population. They estimated the producton of foad m Australia m the late
1960s and, by adding estimated potential foad production from land not then in use, esimated
Australia’s nxaximum food production and the corresponding maxinum population. Githord of
al (1975, p.22 1 concluded on the bass of patential tood supply tha, based on “biophysical
and technical information™, there wis 2 “range of possible stabilised pepulation targets™ o
which these erteria would lead  Their eriteria and population targets are reproduced in Table 1.

1 The issue earis continuing press inferest - ep. Atonkage {19935 Eyven a poster prosettotien on the fopie at the
1903 ANZAAS Congress in Peab recetved 1 culutin centimetres of covesage 1 the Swieey Movmag Heralid
{BMH 199 %, ot mresting 255 colums contimetres i the Wewr Sasteafure vian Nickerh 1993
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Table 1 Criteria and Associaed Population Targets fromy Gifford er ul 11975)

Svenario | Population tmillivas

Fotal potential arable ares incrops and

sown pastare andd frigated culeres | H2
CONERIPOIITY per foodenergy |

consumption; no food exports

Tow} potentin arable wrea in cropsand | ,
s pastare and ivigated ealtures { e
conlemporary per capita protein |
consumption no food exports

Total potential arable area 1 erops and
sows pasture und irrigated coltore: , 3
LRREMpOTdrs per capity prdem ,
conswmption, S0% of fod protem
produced is exported

Methody
Gifford et al's procedure was as fallows:

ta) estimate domestic consumption plus exports of vereals for buman conssmmntion,
sugar, dary, meat, vegetables, fruits and nuts;

by estimate the food energy vontent and protem comtent of tus food;

fey assume that net cereal yields would reswain unchanged but that sugar. vegetable, frint
and nut yields would double m the future,

td using contemporary propertions of crops, fallow and sown pastures in con emporary
“intensive™ Tand use, scale up contemporary production of energy and Protein to use
all of Nix's estimated 70m ba of lind available Yor “intensive” production: and

ted estimate how smany people could be supporied i terms of energy and protein
e R T N

- While generatly mamuainmg Gittord et al's procedures, a number of amendments were made to
sccommidate subsequent changes in the characienisties of Ausiralian agricaltusal production
The Tollawing agriculural product types were incladed:

winter cereals - wheay, cats, barles, rice

stirmer cereals - maize, sorghum

oilseeds - soybean, sunflower, catton, safflower. other (seed. meat and o component

legumes - peas, tupins and other

industrial crops - wool, cotton, sugar

Tvestock and hvestock products - beef and veal, sheepmeat. nulk and milk products,
pigmeat, poultry, epes, honey, seafoud

trut, vegerables and nuts




Gifford or al’s conversion rates of foodstuffs o energy or protein were used, adding

conversion factors for “new™ produets. For industrial products such as wool and cotton, the
esport value of the produet wis mined and the “wheat import equivalent” of this export
e rated as the amoont of wheat this ex) venue would purchase at the

estimated import parity price tie Austalian average export wheat valie plus twenty per cent).
These wheat imports where then converted to energy and protein devels. This method of
gstimating the amount of food that could be obtained from the tesources used to grow wool and

- cotton was used instead of direetly estimating the amount of food that conld be produced from
the areq currently used to produce these fibres, as résourees were not available to implement the

auer estimation method. Estinaed domestic food production, and food availabitity including
the foud equivalent of wool and cotlon, is presented in Table 2.

afes s that

- Oneof the najor differences between Gifford of o'y analysis and the current esti
Gifford e of included assumptions about futnre inereases in yields of agriculiural produets,
These assumptions were based on changes that were lik fy teraceur due W improved yields,
improved managentent techuigues iq{; gx g,‘iﬁm erops and bigher production rates per heetare of
; -215) Noig

srzing (Gifford erul 1975, pp 214 nereases in yields were assumed in the curtent
study. It was felt that yield prediction was oo difficult s it required obtaining a weighied

average of changes in new technofogy, changes in relative prices of inputs and outputs, Tand
degradation and future govesment policy inte the analysis,

Table 2: Estimated Food Asailability, Australia

Energy (10 ) pay | Protein (101 ¢ pay

A Gifford et al | ,‘ 214 : 166
{Contemporary (1990-91) {esel. woulfcotton | 404 ‘ 306

frotal 764 601

Sources: ABS (199%, ABARE €109 4, Gillond e af <9755 Gexdden € 19761, Godden and Batterhao (1977

Land use in the Gifford er of and contemporary studies, which determines the factors used in
&i,czﬁin%up from actual food production o maximum petential food production, is deseribed in
4 rﬂ A,

“Table 3 Land Utilised

- Crop | Sewn | Fallow | Totl

| pasture
|Gitforderat | 158 | 200 | 38 | 405

Comtemporary | 174 AR L oma | 457

Soures: ATS (190, ABARE (19493, Gilfond of of (1975

As Giffors or ol did not explicitly report their assumptions of encrgy and protem m divts,
factors for converting energy and protein availability 1o supportable population were inferred
from their Yata. These inferences are summarised in Table 4.



Table 4 Tnferred Food Consumption Factors, Gifford ef ¢/

Energy 1 Protein

scaled food output 1 466 204
projected population { 82 60
nfers nsumption gate-foctor D160 bo8.204]
fie projected population/sealed food putput)

Souves: ARS (1994, AEARL 1993y, Gilfford o o (1975

I sealing-up estimated food production (o the maximum available arable area, the present
-analysis was based on a simpler method than Gifford of al’s. Three scenarios were examined.
Firstly, domestic food production {ignoring wool and cotton) was scaled up by the ratio of
Nix's maximum “intensive” agricultural fand estimate (70m hal to “intensive™ Tand used in
199091 (45.7m ha). The corresponding population estimate is denoted as “-::mtemplarw?
-excluding wool/ cotton™ in Table 5. The second scenario was the same as the first, with the
addition of an equivalent food value of wool and cotton, but not sealing up wool and cotton
production by the factor used to scale other agriculiural output (*po cottonfool expansion” in
Tuble 5). In the final scenario, population estimates were derived from total agrieuitural
%r%dmgmn including wool and cotton production, scaled up by T045.7 tabelled as “otal™ in
Table 5).

Table 5: Comparison of Supportable Populations

Energy Protein

- {Gifford er al ? 82 ; oy

Contemporary:  contemporary excl, woolcotton i W | 96
% increase over Gifford | 33 i)

no wool/cotton expansion | R | 156
% increase over Gifford 1o ‘ 160

total 1 206 {0 K
% uwrease over Gifford ) 151 213

Both analyses ignored ford imports in the deternunation of population Jevels.
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- Discussion

“The results presented in Table 5 should not be taken gs inferri
desirble for Aq pulation 1o erease :

ATirst souree of the difference benween the carrent results and Gifford ez ol's isthat an aempt -
‘ i the former to account for the food equivadent of “non-food™

seerally wool and cotton), The method of doing so - estimating the
od equivilent of “non-food"™ agricultural production as food imports
WOp to those wanung an estitate of the fruly sustainable population ‘
wwity. Such estimates would require an assessment of the actual food production

abiltty of Tand currently used to produce such products. Such an underaking was beyond

the resontees of the current study. ‘ .

A second source of difference between the current and previous resalts is that no assampions
were made in the ewent study as to the future direetion of echnical improvements in ‘
agriculture, This contrasts with Gifford er al’s analysis where it wirs assumed that sugar yields
and the yields of vegetables, fruil and nuts would be double the then-current values. '

Twao different directions inight be taken conceming further analysis of these results. The fira,
noted by Freneh (19904, is that the environmental context of agricultural production should be
accounted for. Thus, for example, if the merease in agricatwral production soted in the current
results were achieved by a reduction in “eavironmentt capital”, then the merease In “estimated
sustainable pop!

Jation™ would be mote apparent than real, beeause this ineregse would be based
on an “unsustnable™ use of natusal vesources wf. Chisholm 1992). The contemporiry
existence of degraded Land is wat, bowever, sufficient to invalidate the current papulation
estimates. The agricultural production estumates on which Gifford eral's population estimates

~were based were alse drawn from agricultural production in a degraded agricultural
environment. In comparing the two sets of estumates, therefore, what is required 1s evidence
that the cusrent agrieultural producion siatistics are based on a natural resaurce base that 1s

more degraded than the base ip which Gifford e af's estimates refated. There appears to be no
reliable quantitative data as to the aggregate degree of degradation of agriculural Tand in the
intervening two decades.

A second direction that might be embarked npon following this revised analysis is 1o enguie
into the economic context of changing the Australian population. To do so requires an
appreciation of the impliei economic model underlying Gafford of al's analysis. This econemic
model implies an infinsiely inclastic supply curve for Australian agriculiural output at the current
production feve! tline Z it Figure 1 cortesponding to output Q). Using Nix's estimated 70m
ha of total avardable arable land, there is a potential agriculturad supply carve 7% (corresponding
1o output Q0% in Figuse 1) There is no obvious reason, however, as i why output shoukd
currently be (0, ner why output might imnerease to the Nex-maxumum Q0% Explanation of the
current output Jevel Q0. and how QO* might eventuate, requires a behavioural moded of the
aggregate dgrivuliural marker. The following behavioural madel is in the neoclassical
economivs tradition: given Australion agriculiural supply S (assaming “average™ weather
conditions) and world prices Pwv, then Australia produces QO teorresponding to Z); at price Pw
and given domestic demand D, Qd is consumed domestically and (Q0-Qd) 15 exported.

However, suppose a large increase in Aunstralian populauon reduced the export avatlabiliy of
Australian agriculiwal production. What mght be the expected consequences?

Firstly, as the domestic demand for food rose tdemand sufts from D o 1 iy Figure 1) then

more Austratian agricultural production wonld be consumed domestically. Dumesue ,
consumption would rise from Qd 1o Qu, and exports would fatl from tQ0-Qdy 1o 1Q0-Qd'y i
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y far, then all domestic production would be consumed
emand curve ¥ would inu eury

» the increase in domestic

he export price Pw an r:tm};s

or simplicity). (With a grealy expanded population,

- Americans were erazy enough o keep on subsidising their agricultural
for 4 from them more cheaply than it

Australia 10 buy food frot

uld be produced domgstically.) Altermatively, for those products notentering international
de, connnued inereases in Australian domestic demand arising from population increases
- would increase prices and thus profitability, indocing farmers to increase agriculural output
~ (some demand curve D** would intersect supply curve § above output Q) using more

- agricultural Jand. Thus, Australian agriculure might eventually use all the arable Jand
postulated by Nix as available for agricultural production, ‘

- The economics pwradigm used here is a long run one. In the short run, 2 might comprise o
constraint on agricultural output - e if there were lemporary increases in price above Pw, the
resulting profits may not induce famiers to undertake investments inland beyond the area
corresponding ty Z, Only if the increase in price was perceived to be permanent would there be
asufficieny large inerease in profitability to justify the investment in expanding agricultural
capacity. Further, it has also been assumed that technology is constant. and that only changes
 indomestic ar world demand induce output changes. As # crude approximation, impravements
- intechnology may be represented as a rightward shiftin the supply curve. With such a shift,
the intersection of some such new supply eurve §' and world price Pw would be to the right of
the ariginal optimal output level Q0. "Thus, even if output prices remained constant, production
levels may change as technology improves, effectively reducing input costs - ie there is an
improvement in the farmers’ “real” terms of trade.

But what would happen as agricultural exports declined? ‘The preceding analysis assumed that
there are no feedback eifects between the agricultural sector and the rest of the economy.
Gilford et al (1975, p.2213 assumed that “the present relative proportion of foud export would
have 10-be muintained into the indefinite future.” ronically, agriculural exports as a proportion
of 1otal exports have fallen dramatically over the period 1970-90 (from about 85 per cent in
1950-51, to about 65 per cent in the mid-1960s, to about 20 per cent in the early [980s:
Australian Burean of Agriculiural and Resource Economies 1992, p.8) while the proportion of
agricultural production that was exported Auctuated between 50-60 per cont in the 1950s and
1960s, and {with oceasional abeirations) between 60-75 per cent in the 1970s-garly 1990,
However, there is no partieular reason that the exported proportion of agricultural output should
have any particular numerical value: since Australia has a comparative advantage in agricultural
“production then - unless subsidisation of farmers in the European Community, North America
and Japan becomes unbeargbly anerous - we would expect a high proportion of Austratian
agricultural production to be exported. However, we also know there are macroeconomic
effects of changes in export mix - eg the rapid increase in niineral exports in the 1970s
tAustralinn Bureau of Statistics 1993) - can change the profitability of agricultural esports via
relative appreciation of the exchange rate (ie an exchange rate higher than it would otherwise
have been). '

Thus, if because of a growing domestic population Auseralian agneultural exports fell and if
there were no simultaneous counter-acting forees, fotal Australian exports would fall, leading to
udepreciation of the exchange rate. (Crudely, if total exports fell. total iniporis would have to

-7
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f the economic effeets of u sising population on the agrie
y therefore needs 4 behavioural model of agricultiral demand and supply
del of

of the interaction betsveen agiicultural sector exports and the

Conclusions

: ﬁ’iiffar;ir ral's (1975) estime
- assumptions of the mode

tes of Australia’s sustainable population are contingent ppon the

; used and are {finmly Tocated in the historical ¢ircumstances of
their empirical data, Their “suswinable™ population estimates are not appropriate o Australia in
the 1990s. The revised populition estimates presented in this paper are similarly located within
“the assumptions and empirieal circumstances in which they were estimated. Neither set of
estimates may be used to infer any conclusion other than that - ata particular point in time -
Australia’s given agricultural production could be used to suppart a certain sumber of people ut
aspecified dietary intake. Whether or not that estimated population is desirable is an entirely

_separate issue. The dramatic differences between the population estimates of the earlier and
current studies is good evidence that the specified provedures are simply incapable of being
used in o foreensting sense to infer anything meaningful for population policy.
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Figure 2:

agricultural output

1



- References

Australian Bureau of Agricultural and Resouree Economies (1992), Commedity Statistical
Budlerin , Australian Government Publishing Service, Canberra, ‘

;\ummian: Burgan of Ag:i‘s:ulmml and Resource Economics (1993), Commaodity Statisticul
Bulletin, Australian Government Publishing Serviee, Canberra, ~ :

Australian Bureau k;f Statistics (1993, Apparent Consumption of Foodsnyffs and Nutrients,
Australia /990-91, 4306.0, Australian Government Publishing Service, Canberra.

Amitage, C. (1993), “The number crunch, Seetion 5: Spectrum, Sydney Morning Herald 18
September, TA8A, ‘

~Business Council of Australia, (19900, Achieving Sustainable Development - A discussion
paper, BCA, Melbourne, ; ;

Clarke, H.R., (1990a), “Immigration, population and the environment: Australian studies”, 1.
27 in Clarke er al (1990) :

| *Qlarke-,)ﬂafi., {19901, “Optimal population, immigration and resources”, 30-50 in Clarke o1 g/
(1990 ‘

Clarke, FLR., Chisholm, A.H.. Edwards, G.W. and Kennedy, J.0.$ (1990), Immigration,
Population Growth and the Enviconment, Bureau of Immigration Reseurch, Melbourne.

Chisholm, A.H. 11992), Australian agriculture: a sustainability story, The Australian Jowrnal of
Agricalmral Economics, Yol 36(1), April, 1-29 :

French, LR. (19911, 'Population and Sustainable Development', Search 2304y, 122123,

Gifford, R.M.. Kalma, J.D., Aston, A.R. und Millington, RJ. (1975), "Biophysical
constraints in Ausiralian food production: implications for poputation palicy’, Search (63,

- 212-223.

Gadden. D. (1976, A Preliminary Analysis of the New South Wales Protein Feeds Industry,
Miscellaneous Bulletin Ne 23, Division of Marketing and Economues, New South Wales
Department of Agriculture, Sydney,

Godden, DD.P. and Batterham. E.S. (1977), The economic impact of free lysing on the protein
feeds industry in N.S.W., Review of Marketing and Agricultural Economics, Yol 45, No
1 and 2, March and June.

Swan, {4 (1991} "Population, Environment and Quality of Life', Search Vol 2243, June. 113
I I * N

Sydney Morning Herald (1993), " Aust could feed 100m people, say experts™, 30 September,

3

van Niekerk. M. (1993, Nation can feed 190m™, West Australion 30 Seprember, 8.




