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ABSTRACT

The potential growth of Australia's grain-livestock sector
is projected to 1975 under three wain assumptions and on Cthe basis
of recent production patterans and trends, farm costs and returns,
agricultural technology, marketing patterns and Government assistance,
and price supply elasticities. Under assumption l--constant prices
(average of 1966/67-1968/69) and an elastic export demand--develop-
ment of new lands and upgrading of cleared land would continue To
1975 and facilitate general expansion in agricultural production,
especially in wheat. Under assumption 2--a i5-percent decline 1in
grain prices and &n elastic export demand--the decline in prices
would cause some resources to be diverted from grain to livestock
and hence increasse production in beef, mutton, lamb, and wool.
Delivery constraints on wheat and price changes under assumption 3--
continuatior of wheat quotas and selected price adjustments--would
lead to significant increases in the production and export availability
of feed grains, cilseeds, beef, and lamb.

Key Words: Australia, Crain, Livestock, Agricultural technology,
Marketing, Price and supply elasticities, Projections.
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FOREWORD

This study evalwates the probable production potential of
Australia's grain and livestock sectors by 1975, Similar studies
have been made on Arpgentina and Canada. The three studies were
conducted by teams of economists under the leadership of William
R. Gasser, Chief of the Developed Countries Branch, Foreign Demand
and Competition Division, ERS. They present a picture of trends and
changes (both past and projected) in the production and trade of
three of the world's major agricultural exporters and identify the
major causes of the changes.

/ f’v(/// / f J(é%«/

oseph W. Willett
" Director
Foreign Demand and
Competition Division
Economic Research Service
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Explanatory Notes

States in Australie are New South Wales, Victoria, Queensland, South Australia,
Western Australia, and Tasmania. However, for ease of discussion and presentation of
data, the Northern Territory and the Australian Capitol Territory {A.C.T.} are referred
to as States in this report.

Unless otherwise specified, all data presentad in this report are in terms of
Australian currency and weights and measures.

Monetary units: 1 Australian dollar = 1.12 U.S. dollars.

Weights: 1 long ton = 2,240 pounds (compated with a short ton which equals
2,000 pounds and a metric ton which eguals 2,204.6 pounds}.

Heipht of commodities {pounds per bushel):

Wheat. . . . . . . . . . &0

Qats . . . . . . . ., . &0
Barley . . . . . . . . . 50
Corn . . . . . . . . . . 56
Sorghum. . . . . . ., . . 60

4 diagonal slash (for example, 1969/70) refers to a July 1 to June 30 yesr. Any
exceptions will be noted.

Crops

Data relating to area sown, yield, and production are, in general, for the season
ending March 31 (that is, including crops which are sown and harvested or harvested
during the 12 months ending with March). For summer grains (corn and sorghum} in New
South Wales and Queensland, the data shown for the year ending March 31 refer to crops
sown prior to the preceding 4pril and harvested priacipally during the year under
review.

When two crops are grown successively on the same land during the one season, the
land is included twice in area of crops. However, when two Ccrops are grown together,
the area iz counted only once and allocated on the basis of the proportion of each
crop grown.

Yield per acre is calculated on the basis of sown or planted area.

Livestock

Numbers are reported as of March 31 in all States and the A.C.T. and as of June
30 in the Northern Territory. Prior to 1964, cattle were classified as beef or dairy,
but this caused confusion with dual-purpose animals. Since 1964, cattle have been
classified according to their mwain use--milk or meat production. Thus, time series
data for these separate periods are not striectly comparable.

Production and utilization of livestock products have, in general, been shown for
12 months ending June 30. Meat production and utilization arve in terms of carcass

X
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(bore-in) weight. FEdible offals other than kidneys and pig tongues are not included;
neither are livestock slaughtered for human consumption but subsequently condemned.

Pasture requirements are expressed in dry sheep equivalent (one dry ewe equals one
dry sheep equivalent) with elght dry sheep equal to one beef steer.

Wool production is for the year ending June 30 in all States except South Australias
(March 31) and Western Australia {March 31 through 1964/65, but June 30 since then),
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SUMMARY

Projections of Australia‘s grain-livestock sector to 1975 indicate a general ex-
pansion of agricultural production--with some shifting from wheat and wool to beef,
feed grains, and cilseeds. Extremely low wool prices and the imposition of wheat
delivery quotas are responsible for the anticipated shift ip output.

A significant portion of Australia is undeveloped or underdeveloped. Poor trans-
portation facilities, limited rainfall, and low seil fertility continue to restrict
better utilization of the land. Drought--a recurring and ever-present danger in Aus-
tralia--causes substantial year-to-year fluctuations in crop production and large cuts
in livestock numbers.

Despite these limitations, Australia has achieved major technological advances,
which influence the 1975 projections. A landmark achievement in lessening pasture
and crop losses was the introduction of myxomatosis, a raebbit-killing virus. Develop-
ment of annual legumes for pasture has permitted a higher stock-carrying capacity as
well as contributing to soil fertility beneficial to grain crops. MNew varieties of
grains and new breeds of cattle also have increased output. In addition, expanded uses
of large, modern machinery and of chemical fertilizers represent major technological
improvements.

Within the framework of these technological advances as well as recent production

patterns and trends, farm costs and returns, marketing patterns and Government assistance,

and price supply elasticities, the potential growth of Australia's grain-livesteck
sector was projected £o 1975 under the following main assumptions:

Assumption l--Constant prices {averape of 1966/67-1968/69) and an elastic demand.--

Under this agsumption, development and vpgrading of cleared land would continue to
1975, facilitating general expansion in agricultural production. The assumption of
an absorptive world market at existing prices would be important in terms of easing
general concern about availability of export markets.

The assumption of constant prices and elastic demand would have its greatest im-
pact on wheat production. The projected level of output would exceed 500 milliomn
bushels, compared with an average of 429 million bushels in the base period, 1966/67-
1968/6%9. Since the profitability of wheat at the assumed constant prices is relatively
high, producers would tend to take advantage of the elastic demand. Only a modest
expansion in coarse grain production is expected beceuse of the greater relative pro-
fitability of wheat.

Beef cattle numbers are expected to increase at 2.0 pevcent annually to 1975,
which would result in production of 1.2 million tons of beef and veal, compared with
0.9 million tons in the base period. Dairying would centinue to decline because of
its general anprofitabilicy.

An assumed wool price of 41 cents a pound--with costs constant--was considered
sufficiently remunerative to encourage a buildup in sheep numbers. The projection for
1875 was 187 million head--a 1.5-percent annual vate of increase. Coupled with a
slight increase in fleece weights, this increase resulted in a projection of 2.1
billion pounds of wool in 1975, compared with 1.8 billion pounds in the base periad.
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Assumption 2--Fifteen percent declipe in grain pirices and an elastic demand.--
The assumption of a 15-percent decline in grain prices from an average of those in the
1966/67-1968/69 base period and elastic demand resulted in a grain area projection of
3 million acres below that sown under the constant price assumption. Of the 3 million,
2.1 million acres are expected to be used for sheep production, 0.6 million for beef
production, and 0.3 million for cilseed preoduction.

Wheat production was projected to total nearly 460 million bushels in 1975--about
40 millior bushels less than under the constant price assumption. Feed grain production
wottld also be B-10 percent below the output projected under the constant price assump-
tion.

The shifting of some rescurces from grains to livestock under this assumption would
lead to higher levels of meat and wool production. Output of beef and veal would be
only slightly higher than under the constant price assumption, while mutton, lamb, and
wool would be about 3 percent higher.

Assuanption 3--Continuation of wheat quotas and selected price adjustments.--This
set of projections assumes a S-percent rise in wheat quotas between 1971/72 and 1975,
wheat, oats, and barley prires near to base periocd levels; and sorghum and corn prices
$ to 10 cents per bushel higher than base period levels. Beef, mutton, and lamb prices
were assumed to sliow some decline by 1975, as a larger proportion of shipments to lower
priced markets is required to absorb Australia’s increased export availability.

Wheat production is projected at 375 millicon bushels in 1975--about 125 millicon
bushels below the constant price assumption. However, a decision to produce feed wheat
could substantially alter this projection. Coarse grain production would be much higher
than under the constant price assumption. Barley output is projected to exceed 144
million bushels and grain sorghum is expected to reach 54 million bushels. The increased
ocutput would mean added competition for the United States in world markets.

Output of beef and veal is expected to reach 1.4 million toms, with beef herd
numbers increasing at the rate of 5.5 percent annually over the base period--placing
more pressure on the United States to liberalize its beef import quota. Lamb production
also is expected to be higher than that projected under the other twn assumptions, while
output of mutton &nd wool is projected at approximately the same levels indicated under
assumption 1.
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AUSTRALIA: GROWIH POTENTIAL OF THE GRAIN AND
LIVESTGCX SECTORS

by

. Read E. Friend, E. Wayn:z Denney,
{ Mary E. Long, and Thomas A. Twomey

I. INTRODUCTION

i Australia's agricultural sector is dominated by the grain-livestocﬁ complex. Since
i livestock 1s mainly grass-fed, however, grain-livestock links 4n the Australian feed
Co sector have been less stromg than those in the United States or in Western Europe.

i Nevertheless, the close rclationship between grain and livestock--from a production-
export peoint of view--favors their joint consideratiom.

Purpose of Study

The purpose of this study is to determine the growth potential of Australia's
grain and livestock industries through 1975. In addition to relevant background
information, the study (1) identifies recent changes in the velume and patterns of
agricultural production; (2) determines causes behind these changes, including analyses
of relative costs and rveturns of alternative agricultural enterprises and the impact of
technological changes; (3) examires the influence of government and major marketing
institutions on production; (4) determines supply response to price relationships; and
(5) estimates potential production and export availabilities through 1975, under alter-
native price assumptions.

Background Information

Australia, preceded only by the United States, France, and the Netherlands, 1/ now
ranks fourth among all nations as an exporter of agricultural commodities. With a pop-
ulation of only 12.7 million as of December 31, 1970, Australia's sizable agricultural
production depends heavily on expeart markets. Wool, Australia’s major export, accounts
for about haif the wolume of total world wool exports. Austraiia also supplies over
one-eighth of the world's wheat exports and 15 percent of the world's beef and veal
expores.

U.S. Interest in Australian Agriculture

U.S. interest in Australian egriculture stems in part from competition in third
country markets, Japan and Western Europe, for example, are major markets for both
U.S. and Australian commodities. Commodities in which U.S.-Australian competition is
most pronounced at this time include wheat, feed grains, dried and canned fruits, and
hides and skins.

1/ International trade sources often vank the Netherlands as number three, but this

g inciudes substantial transshipments.
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The United States is also interested in agricultura! imports from Australia.
Several commndities--beef, veal, mutton, and sugar--are imported under quota arrange-
ments. Wnnl is alsc a major U.S. import £rom Australia.

U.S. agricultural exports te Australia total about $35 willion annually, one-rLtenth
as great as U.5. agricultural imports from that country. Tobacco is the major U.S.
export item. Fruits and vegetebles {primarily grapefruit and grapefruit juices, and
pulses), animal feed (primarily soybean oilcake and meal), crude animal and vegetable
materials {primarily saussge casings and grass seeds), and vegetable oil (primarily
soybean) were the other major U.S. commodities exported to Australia in 1970.

Prominent Features of Australia

Knowledge of Australia--her weather, terrain, soil conditiens, populatian, industry,
and export markets--is essential to the objectives of this study. The following paragraphs
highlight the more significant features nf Australia.

Frequent severe droughts.--During the past 100 years, Australia has been hit by at
least seven widespread droughts. These wajor droughts have lasted 1 to 10 years. The
last extensive drought began in 1965, was severe until 1967, and finally ceased in 1970.
In addition, several other droughts have caused severe local losses.

Flattest and driest continent.--Much of central Australis is arid or semiarid and
not suitable for egricultural use. 2/ A high rate of evapsration in most of Ausktralia
contributes to the aridity problem.

Three-quarters of Australia's land area comprises a great central plateau (fig. 1).
Most of this area lies between 600 end 1,500 feet above sea level, but extensive areas
in the central eastern section are at or below sea level. The Great Dividing Range,
closely paralleling the eastern seaboard, provides the only significant relief ko the
flat terrain of Australia.

Infertility of soils.--Sails in Australia are of low natural fertility for twa major
reasons. First, the dry'or strongly seasonal nature of the climate restrxicts the supply of
soll moisture available ko plants. Second, scils frequently have a low nutrient content.

Inadequate river systems.--Few of Australia's rivers in the coastal plains are
navigable from the sea. Many rivers originate in the Great Dividing Range and are short
and fast-flowing to the east. The largest river system in Australia is made up of the
Murray and Darling Rivers, which together drain part of Queensland, the major part of New
South Wales, and a large part of Victoria.

Sparsity of population.--Australia, with a density of slightly over &4 persons per
square mile, is one of the most sparsely populated countries of the world. The com-
parable figure for North America is 26 and for Europe, 238 {excluding the U.$.5.R.).

A majority of the population is located in a few coastal cities.

Developing industrial country.--Although Australia has a Western style economy--
with one of the highest levels of living in the warld--it can still be considered a
developing industrial country. Population is growing at the fairly rapid rate of 2
percent annually (due in part to immigration). The resource base is expanding through
the development of more asgricultural land, mineral depasits, and industry.

Dependence on agricultural exports.--Agricultural products account fer an unusually
large proportion of Australia's exports--nearly 55 percent in 1969/70. Although this

2/ See p. b for more detailed information on Australia's rainfall pattern.
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proportion is declining (80 percent in 1959/60}, it is still large compaved with other
industrialized countries (for example, in 1969/70, 16 percent for the United States;
and in 1970, 10 percent for Canada, and 18 percent for France).

Distent export maxkets.--Most of Australia's agricultural exports po te distant
markets: Peoples Repubiic of China, Japan, FEurope (primarily the United Kingdom, Federal
Republic of Germany, Italy, and France), and the United States. The nautical shipping
distence from Australia to Mainland Chins and Japan is approximately 8,000 miles. The
shipment of meat from Australia to the United States requires about 2 months, inveolving
a nautical distance of 7,000-10,000 miles.

I1, MAJOR PRODUCTION PATTERNS AND TRENDS

Farming and grazing zones constitute an integral part of Australia's agricultural
production process. This chapter identifies these zones and discusses factors hampering
full land use. Production and distribution patterns for grain and livestock are then
described, followed by & discussion of shifts in grain and livestock production.

Farming and Grazing Zones

As shown in figure 2, Australia has six farming and grazing zones: Pastaral,
Wheat-Sheep, Beef-Sheep, Dairying, Sugarcane, and Irrigation. The delineation of these
zones is largely determined by the availability of moisture, the period of the vear
when rainfall occurs, and the length of the growing season.

The vast Pastoral Zone can be divided into two subzones-~Northern Pasktoral and
Snuthern Pastoral. Practically all the used land north of the Tropic of Capricorn is
in the Northern Pastoral Subzone. In addition, this subzone dips below the Tropic to
include aress of Queensland, the Northern Territory, a large sepment of northern South
Australia, and the extreme northwestern corner of New South Wales. Cattle predominate
over sheep in this area, particularly in the tropicel North.

The Southern Pastoral Subzone is mostly located south of the Tropic of Capricorn.
Areas of this zone extending north of the Tropic are located in central Queensland and
the western part of Australia. Low rainfall and variability in rainfall characterize
this area.

About one-tenth of Australia'’s land area falls in the Wheat-Sheep Zcone (appendix
table 1). DMost of this zone is located in four States--New South Wsles, Victoria, South
dustralia, and Western Australia. The terrain is suitable for crop production and the
major crop, grown largely in conjuncrtion with sheep, is wheat. Other crops include feed
grains (mainly barley and oats) and cilseeds. Beef cattle raising, done on a minor
scale, is expanding.

The Beef-Sheep Zone 3/ tends to parallel the cutside perimeter of the Wheat-Sheep
Zone. Only slightly over 1 out of 16 acres falls in this zone. The area has a growing
season of 5-7 wonths, but the topography frequently makes culbivation difficult. How-
ever, the incidence and severity of droughts in this zone are considerably less than
in the Pastoral or Wheat-Sheep Zone.

3/ The Beef-Sheep Zone outiined in figure 2 is sitightly smaller than the nearly com-
parable High Rainfall Zone used by the Bureau of Agricultural Economics (138, p. 39).
Underscored numbers in parentheses refer to entry listed in the Bibliography.
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Ecological Limitations to Land Use

Rainfall for the whole of Australia averapges about 16.5 inches annually. Eleven
percent of the country receives over 40 inches, 2?2 percent receives 20-40 inches, and 67
percent gets under 20 inches. The amount of rainfall, as well as the reliability of
rainfall, generally decreases rapidly as one moves inland. Practically all of Australia's
moisture is received as rain. The only significant exception is some snowfall in the
higher elevations of the scutheast and ir western Tasmania.

Two distinct weather patterns determine Australia's rainfall. In the southern half
of the country, rains occur mainly in the fall and winter (Marech to August) as elimatic
depressions move across the country from west te east. North and northwest parts of the )
country receive spring and summer rains (September to February) from the northwest mon-
soon, while the southeast trade winds bring summer rains to the northeast coast. These
two major weather systems overlap in southern Queensland and northern New South Wales P
so that the rainfall tends to be evenly distributed throughout the years. Annual wean
temperatures in Australia tend to be relatively high so that meoisture either evaporates
or is transpired by plants at a fairly rapid rate.

Australia has a great variety of soils and soil-forming environments over its 3
million square miles. Some 43 groups of soils have been recognized and it is not un-
common to find several soil types within one field. Soils are generally low in nutrients
with severe deficiencies of phosphorous and nitrogen. & widespread deficiency of traca
elements also exists, particularly for copper, zine, and molybdenum.

Many soils in Australia are also highly vulnerable to wind ercsion, moisture Loss,
and fertility depletion. These circumstances necessitate judicicus use of rotations and
severely limit flexible land use. The adoption of better grazing practices and use of
legume pastures to improve seil fertility and soil structure have gradually given pro-
ducers more latitude in alternative land uses.

Grain Production and Distribution

Australia's majeor grain crop is wheat, which accounts for approximately three-
fourths of total grain area. Plantings, concentrated in the Wheat-Shaep Zone &4/, are
limited to areas where soils are suitable for cultivation and rainfall in the growing
season (May to October) generally ranges from 8 to 15 inches. Wheat growing in areas
of lesser rainfall would be climatically marginal.

In some areas of Australia, it is necessary to fallow land to obtain adequate soil
moisture for wheat production. Some areas need summer fallows while others require ’
longer fallow periods. There is a general tendency for land in fallow to be reduced
as use of pasture becomes more important in rotation patterns and as soil structure
and fertility are improved.

Figure 3 shows the approximate dispersion of wheat acreage in Australia in 196%9/70.
Time series data on wheat acreage, yields, and production are shown in appendix tables

4/ In 1966/67, the Wheat-Sheep Zone accounted for 92 percent of Australia's wheat
acreage (21).
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2, 3, and 4. Production of wheat reached & record level of 544 million bushels in 1968/69
as large areas of pasture were diverted to wheat. 2/ In the following year, Australia
introduced quotas on wheat deliveries (appendix table 5), and by 1970/71 the area planted
to wheat had dropped to 16.3 million acres. 6/

Most of the wheat produced in Australia is soft and classed as f.a.gq. (fair average
quality). However, in northern New South Wales and southern Queenstand, soils are more
fertile and weather conditions better suited for production of prime hard or hard wheat.
Some hard wheat has also been produced in South Australia.

The major wheat-producing State in Australia is New South Wales, followed by Western
Australia, Victoria, South Australia, and Queensland. Annual increases in wheat pro-
duction for the whole of Australia during the 1960's 7/ were nearly 5 percent {table 1),
States showing the fastest yearly rate of increase were Queensland (nearly 10 percent),
HWestern Australia (9 percent), and New South Wales (slightly over 5 percent). Expansion
has been due almost entirely to area increases.

Oats has traditionally been Australia's most important feed grain, accounting for
slightly over half the total area planted to feed grains. 8/ Oats is used extensively
as a supplementary feed for livestock, particularly during drought periods. It also
is used to some extent in achieving a better finish for market lambs. The record pats
area--4.3 million acres in 1966/67--was only slightly above the 1970/71 area (appendix
table 6). Good yields (appendix table 7), however, combined with the record area, pro-
duced 107 million bushels in 1966/67~-substantially above the 87 million bushels of 1970/
71 {(appendix table B),

Victoria is the leading producer of oats followed by New Saouth Wales and Western
Australia. General areas of production are the same as for wheat {(figure 4)., Annual
oat oufput increased most rapidly in the 1960's in Qusensland (G percent), New South
Wales (3 percent), and Western Australia (2.3 percent). Area expansion accounted for
the increased output in all States except Western Australia.

The barley area rose sharply in 1970/71 to nearly 5 million acres as producers
diverted from wheat {appendix table 9). Although average vields were essentially un-
changed (appendix table 10), total production rose to nearly 100 million bushels, a 25-
million bushel increase over output in any previous year. Between 1969/70 and 1970/71,
output increased in all major producing States except Queensland which suffered a major
setback through adverse weather (appendix table 11). Western Australia's output was up
nearly one and one-half times because of a rise in both area and yield. The rate of
increase was around 25 percent for New South Wales, Victoria, and South Australia.

The most rapid annual increases in barley production in the 1960's were in Queens-
land, New Scuthk Wales, and Western Australia. However, all major producing States
except South Australia showed a significant anmual increase in producticon. Area increases
accounted for the greater ocutput. Barley production is concentrated in South Australia,
particularly arocund Adelaide on the south coast (figure 5). Western Australia had the
second largest area in barley during 1965/66-1969/70, but higher yields in Queensland
and New South Wales pushed these States into second and third position, respectively.

3/ Farmers experienced a severe drought in 1967/68 and were looking for a quick cash "
crop in 1968/69,

6/ Part of the decline in area and production, particularly in Queensland, must be
attributed to unfavorable weather.

7/ Computed by comparing the 1960/61-1964/565 average with the 1965/66-1969/70 average.

8/ In addition to production of ocats for grain, significant acreage is devoted ta
producticn of green crop (for grazing) and ocaten hay. Farmers have the option of using
oats for forage, if needed, or letting the crop mature for harvesting of grain.

8




Table 1.--fustralia's total grain production, by type, 1960/61-1970/71

Total H Totsgl
: cnarse

rains N
grains

Barley : : Soxghum

1,000 bushels - - ~-1,000 lonp tons - - - -

1960/61 : 273,716 67,970 10,524 3,193
1961/62 : 247,178 55,130 41,504 9,36% 8,965 2,344
1962/63 : 306,912 65,809 39,579 10,252 10,794 2,573
1963/64 : 327,912 68,234 43,395 7,891 11,349 2,566
1884/65...,.; 368,789 70,043 49,315 7,164 12,594 2,714
5-year :
average. . : 304,901 67,665 48,353 8,133 10,845

1965766, ... 259,666 60,739 41,835 7,149 9,288
1966/67. ... 466,610 107,106 61,588 11,711 16,287
1967/68. ... : 277,280 39,628 36,798 10,582 9,417
1968769 : 543,950 94,250 72,587 15,831 18,468
1969470, ... ; 387,512 68,723 74,901 12,940 13,796
S5-year :
average. . : 387,005 74,089 57,541 11,643 13,451

1970/71.. .. : 293,457 28,000

Annual
rate of :
increase:
170000, :

L/ 1960/61-1964/55 average Lo 1965/66-1969/70 average.
Sgpurce: Appendix tables 4, 7, 10, 13, and 16.
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Barley and oats are grown in many of the same areas as wheat, but wheat is more
drought-resistant., Barley can be growm without fallow nr on faliowed land. It will
not tolerate waterlogged soils, but tends to do better than other grains when sown late.
Oats has a greater resistance to root rot than other grains in the wetter areas.

Most of the barley preduced in #dustralia, except in Western Australia, is two-row
malting. About 50 percent is used for malting while the rest is fed. Six-row--known
as feed barley--is also used in malting.

Corn is produced on an extremely small scale in Australia.. Planted area from
1960/6) to 1970/71 ranged from 174,000 to 215,000 acres {appendix table 12). Both in-
creased atea and higher yields (appendix table 13} contributed to greater production,
which ranged from about 6 million bushels in 1960/61 to a record crop of nearly 9. million
bushels in 1970/71 (appendix table Ll4). The upsurge in corn production in 1970/7! took
place in New South Wales and Queensland where output was up nearly one-third--the re-
sult of more area and higher wvields. Although relatively insignificant, Victoria's corn
output in 1970/71 was also greater because of higher yields.

Praduction of corn in Queensland, which accounts for about three-fifths of total
production, is almost entirely in the southeast and Atherton tablelands. The remaining
carn production accurs largely on the northeast coast and northern tablelands area of
New South Wales. Australia made no progress in expanding corn production in the 1960's.
Average annual decline in area in Victoria and Queensland more than offset annual rates
of increase in Wew Scuth Wales.

Corn is a summer grain demanding specific soil and elimatic conditions. Yields in
Australia tend to average less than half those in the United States, Although production
of corn for grain is very localized, corn is grown to some extent for green rodder and
silage in all States except South Australia.

The growing of sorghum for pgrain is a voamparatively recent development in Australia.
Queensland and New South Wales are the only States with significant grain sorghum pro-
duction, while Western Australia, Victoria, and the Northern Territory produce minor
amounts. 9/ Production in Queensland is concentrated in the central highlands, Burnetc,
and the Dawson-Callide areas. In New South Wales, major sorghum production areas are
the northwestern slopes and the Murrumbidgee irrigation areas.

Grain sorghum, like corn, is a summer crop requiring a frost-free growing period
of about 5 months. Although sorghum is relatively drought resistant, prolonged moisture
stress leads to loss of yields. Thus, soutliern Queensland and parts of New South HWales
are the only areas south of the Tropic of Capricorn where sorghum can be suecessfully
grown without irrigation. In the past, grain sorghum has frequently been used as an
insurance crop when weathex conditions were not conducive to wheat planting.

Area planted to grain sorghum averaged about 500,000 acres annually during the last
half of the 1960's (appendix table 15). However, estimates for 1970/71 and 1871/72
show the area increased to 1.} million acres and nearly 1.4 million acres, respectively.

In addition to inereased area, grain sorghum yields in 1971/72 were substantially
above those of prior years (appendix table 16}, Dryland yields averaged 2 tons per
acre--more than double the normal 1/2 to 2/3 ton yield. Yields were high because southern
Queensland and northern MNew South Wales had their best rains since 1956. The annual
rate of expansion in grain sorghum production in the 1960's was about three times as
high for New South Wales as for Gueensland--nearly 17 percent, compared with 5 percent.

9/ The growing of dryland sorghum in the Northern Territory is still unimportant,
and frequent unfavorable wealthuer creates harvesting and storing problems.
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Production of grain sorghum increased from a yearly average of over 12.7 million
bushels in 1966/67-1968/69 to 28 million bushels in 1970/71 {appendix table 17), and an
estimated 40.5 million bushels ip 1971/72. In additien to better yields, the follow-
ing factors account for the rapid increase in grain sorghum production:

(1) Imposition of wheat quotas

(2) Poor winter rains in New South Wales and Queensiand with land ordinarily
planted to wheat diverted to summer crops such as sorghum

(3} 1Increased araa under irrigation in central and northern New South Wales

(4} Rice acresge vestrictions in New South Wales.

R i ion ke oA A o A

Livestock Production and Distribution

\ Zmeeres

Cattle numbers in Australia averaged 19.6 million head in the S>-year periocd 1966~
70 (appendix table 18)., Numbers followed a consistent yearly uptrend--from a low of
17.9 million in 1966 to a record 22.2 million head in 1970, This progress was achieved
i . despite a substantial drought in Queensland--the major production arvea.

v

f The proportion of the cattle herd used for beef averaged 76 percent during 1966-
! 70. The proportion classified as beef consistently rose each year in the 5-vear period,
, reaching more than 80 percert in 1970.

Four out of five beef cattle (average of 1966-70) are located in three eastern
_ States--Queensland (42 percent), New South Wales {24 percent), and Victoria (12 percent)
; i {appendix table 19). A dot map of the distribution of beef cattle numbers is shown in
. figure 6. Dairying is concentrated in Victoria, which accounts for more than two-fifths
: of the 4.4 million dairy cattle {average of 1966-70).

Beef cattle numbers in major producing States increased at the fastest annual rate
during the 1960's in South Australia (7 percent), Viectoria (6 percent), and Western
N, Australia (4.7 percent). Queensland showed an annual increase of only 1 percent. ILow
rates of increase in both Queensland and New South Wales are closely related to the
effect of drought, particularly in the Pastoral Zone.

The rate of increase in beef cattle numbers from 1969 to 1970 showed a sharp in-

; crease over that in the 1960°s (table 2). 10/ Numbers increased by one-tenth for the

5 whole of Australia. HNew Soutlh Wales, Victoria, and South Australia showed an increase
i of 20-30 percent, while Queensland, with persiskent drought, actually had less cattle

numbers in 1970 than 4n 1969.

i Beef cattle numbers increased even more rapidly--13 percent--between 1970 and 1971.
q Numbers in M-w South Wales, Victoria, South Australia, and Tasmanis were up 20-24% per-

I cent. They rose 7 percent in Western Australia and Queensland {restocking f£rom the
drought), and decreased 3 percent in the Northern Territory.

! Australia’s beef and veal output exceeded ! million tens in 1970/71-~slightly above
the earlier record achieved in 1964/65 {appendix tables 20 and 21). The proportion of
veal is currently low--about 3.5 percent--and declining. Victoria becomes a relatively
more important beef producing State when beef and veal oulput is considered rather than
beef cattle numbers. The converse is true for Queensland and the Northern Territory.

. These conditions may result from the following:

(1} Contribution of the dairy sector, located mainly in Victoria, to beef and
veal production

10/ The rate of increase in beef cattle numbers began to gain in momentum even before
1969,

Lk
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Table 2.--Wumbers of beef cattle, adult sheep, and lambs,
and associated production, Australia, 1960/61-1970/71

tumber : Production
Beef cattle : Adult sheep : ; : Mutkon

[ ) At e e

1,00G head 1,000 tons

1960/61...: 123,458 . 367.
1961/62...: 124,399 . 368.
1962/63...: 126,060 . 362,
1963764, .. 129,682 . 360.
1964/65...: 135,863 . 361.
S-year
average. ! 127,893 . 364,

1965/866.. . 128,673 880. 389.
1966/67...: 129,935 34,302 220. 349,
1967/68...: 125,162 37,350 g4z, 412,
1968/69...: 137,383 37,209 879. 364,
1969/70. .. 139,558 40,481 959, 434 . ¢
5-vear
average.: 132,952 35,726 876. 390.

1970/71...: 139,730 38,557 980.

- = = ~ Percent

rate of :
increase:
17

L/ 1960/61-1964/65 average to 1965/66-1969/70 average.
Source: Appendix tables 19,21, 22, 23, and 25-27.
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(2) Transfer of live cattle among States (for example, movement of cattle from
the north to the south) for fattering and slaughter

(3) Movement of cattle from nerthern drought areas

(4} Greater productivity in some areas.

Rates of change in beef production (appendix table 21) paralleled rates of change
in beef cattle numbers but generally at a lower level (notable exceptions were the North-
aern Territory and Mew South Wales).

Distinct "wat" and "dry" periods, which characterize most of Australia, affect
livestock production and land use potentials. Lush native pasture during the wet period
detericrates inte rather unpalatable low-quality feed in the dry season. In some areas
of the north, this situation may cause much of the weight gain in the wet season to he
lost by the end of the dry season. While improved pastures have lessened the problem,
their quality can alsc deteriorate in the dry season if moisture is sufficient to cause
molding and rotting.

Yick fever poses a difficult problem for cattle in the hot, humid areas and requires
selective breeding for its control. Mortality rates alao tend to be high because un-
controlled breeding can cause calves to be born during ‘.ot, dry pericds. The monsconal
climate of the north also limits the movement of cattle and vehicles during the summer be-
cause of high temperatures and flooded access roads.

In some areas of the Pastoral Zone, vegetation is so sparse that it is inadequate
for cattle and must be used solely for sheep. The low level of rainfall in pastoral
areas limits the planting of higher vielding pasture varieties. For example, Towns-
ville stylo (a self-seeding annual legume) requires 25-30 inches of annual rainfall,
Lucerne reportedly has a greater adaptability to adverse climatic conditions and can
be grown in areas of 10-12 inches of annual rainfall (84). However, there are serious
limitations to pasture improvement in low rainfall areas. These limitations adversely
affect efforts to increase stock-carrying capacity and the substitution of cattle for
sheep because of sparse vegetation.

The unavailability of drinking water alse limits stocking rates in pastoral areas.
Cattle that have to walk more than 3 miles to water seldom gain welght (3, p. 5). How-
ever, more reservoirs and wells for cattle and shesep have been constructed, During
severe drought periods in Australia, the standard policy has been to dispose of cattle
before sheep.

Sheep and lamb numbers reached a record level of 180 million head in 1970 (appendix
table 22). Severe drought conditions in 1965/66 caused numbers to Fall from 171 millian
in 1965 to 158 million head in 1966.

Nearly 40 percent of Australia’s sheep are in New South Wales. Vietoria, and West-
ern Australia have about equal amounts--18 percent--as do Queensland and South .Australig--
10 percent. A dot map of the distribution of sheep numbers is shown in figure 7. Pro-
duction of wool among the States is about in line with the distribution of sheep numbers.
However, the degree of correlation between mutton production, lamb production, and sheep
numbers--on a State basis--is substantially less. Possibie explanatory factors include:

(1} Variation in mortality rates

(2) Transfer of live animals for slaughter among States

(3) Variation in carcass weight because of production of a meat versus a wool-
type animal; and production of young -lambs versus production of heavier lambs

(4) Emphasis on herd expansion, including both ewes and wethers .

During the 1960's, sheep numbers increased at & much more rapid annual rate in
Western Australia than elsewhere (appendix table 23). The rate was 9 percent, compared
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with & percent for Tasmania--a minor producer--and 2.3 percent for South Australia.
Declines in sheep numbers were recorded in New South Wales and Queensland, which ranked
first and fourth, respectively, among other States.

Sheep are not ralsed to any extent in high-temperature, high-rainfall areas (3,
p. 2), where breeding can be a problem. The Proportion of sheep produced in the Pastoral
Zone has also declined (appendix table 24).

Sheep numbers in Australia increased 3 percent between 1969 and 1970--a rate sub-
stantially above the average annual rate increase (0.8 percent) registered during the
1960's. All major producing States except Queensland showed increases, but Victoria's
increase (10 percent} was the most notable, In the 2-year period, prolonged drought
led to a nearly 20-parcent depletion of the herd in Queensland. The general uptura in
sheep numbers evidenced betwean 1969 and 1370 had actually begun in 1967,

Despite declining wool prices, output of wool in Australis averaged a l.4-percent
annual increase during the 1960's (appendix table 25). 11/ Western Australia led the
increase (9 percent), followed by South Australia (3.4 percent). Production in New
South Wales fell by more than 1 percent annually during this period.

Yool production increased 5 percent between 1968/59 and 1969/70--a result of the
buildup in sheep numbers to record levels. It evidenced a2 sharp rate of decline in
Queensland and Western Australia, but these were more than offset by large rates of
increase in New South Wales, Victoria, and Scuth Australia.

Lamb production, an alternative to wool production within the shesp enterprise
system, expanded at an average annual rate of 3.3 percent during the 1960's (appendix
table 27), The rate of increase was highest in Queensiand {7.6 percent) and Western
Australia (5.5 percent). Between 1968/69 and 1969/70, lamb output in Western Australia
and Victoria dropped sharply, while production in South Australia increased by one-

fourth. A 5-percent increase also was registered in New South Wales, the major sheep-
producing State.

Shifts in Location of Grain and Livestock Production

During the 1960's, the relative proportion of grain and livestock production shifted
among States in Australia (appendix table 28). New South Wales increased its relative
share of grains but lost ground in the livestock sector, Barley, corm, and sorghum had
the major share of increases in production, while woel and mutton experienced the great-
est declines. Victoria generally moved in the opposite direction to New South Wales.

A decreased share of grain output was largest in wheat, while an increased share of live-
stock production was greatest for beef. A very minor increase was shown in the relative
share of barley and sorghum production. Queensland showed an increasing share af the
production of the major grains--wheat, oats, and barley--and a geneval declipne in share
of livestock products. Woal was the livestock commodity with the sharpest decline.

South Australia experienced g declining share of grain production, but shewed & minor

increase in the relative share of beef, mutton, and wool production. The reduced share
of barley output was quite significant at 15 percent. Western Australia increased her
relative share of both grain and livestock production during the 1960's. Wheat, barley,
wool, and mutton had the greatest increases.

11/ Mutton production, essentially a byproduct of the wool industry, also increased
about 1.4 percent annually during the 1960's (appendix table 26).
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ITi. COSTS AND RETURNS

This chapter presents cost and return information collected by the Australian Bu-
reau of Agricultural Economics (BAE) surveys of the grain-livestock sectors in Australia
as well as our conciusions of these surveys. In addition te the BAE studies, the chapter
] includes a brief discussion of local studies using gross margin analysis and a review
i of the economic feasibility of lot feeding of cattle.

BAE Tndustry Surveys

BAE has conducted detailed surveys of Australia‘s wheat, sheep, and beef industries

' (29, 31, 34), The surveys are of limited value, however, since they are not up-to-date.

In addition, BAE conducted the surveys on an industry basis. No interindustry comparison
was made, although BAE did consider the impact of secondary enterprise on multienter-

{; prise operations. Despite these limitations, the surveys provide a comprehensive pic-

1N ture of Australia's grein and livestock sectors.

i BAE has conducted five wheat surveys beginning with 1947/48, but only three reports

A have been published (1957, 1962, and 1967)., The 1967 report, the primaty source of

! information for this discussion, covered the years 1964/65-1966/67. Data were used
from a random sample of 384 farms. These farms were distributed throughout 13 survey
tegions with no reglon having less than 25 sample properties. The main criteria for
classifying a property as a wheat enterprise in the 1967 report were:

"Wheat must have been delivered to the Australian Wheat Board's No. 28 pool
(1964-65 season) and No. 30 {or 30A) pool (1966-67 season) ; because drought
reduced production severely on some bona fide wheat farms in 1965-66, delivery
to the Board in thet year was not a requirement for inclusion in the sample;

Wheat area sown for grains in 1964-65 must have been at least 100 acres;

No irrigation water was to have been applied for growing wheat during the
survey period.” {31, pp. 7-8).

The only beef survey to be conducted for the whole of Australia covered the period
1962/63 - 1964/65 and used a total of 342 beef cattle properties in the sample. The
collection of data was restricted to producers who:

"Ha more than 50 cattle for meat over each of the three sUrvey vears;
Had more than $2,000 gross cash property receipts in each survey year;

Obtained in the survey period, more than 20% of gross income from beef
cattle; {see footnote a)

Obtained less than 107 of gross income from stud activities;

Were not primarily dealers in beef cattle, i.e., one who purchases beef
cattle with & view to holding them for a short period until prices rise,
. or profits from the price differences between markets;

Had complete financial records covering the three survey years" (34, p. 3).

"a/ However, some properties in the southern states are shown to have
received somewhat less than 20% gross income from beef cattle because
the estimates made by producers of their income proved incorrect and
alsa bacause of the method used in caleulating returns, particularly the
calculation of inventory gain” {34, p. 3.
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The sheep industry survey has been carried out continucusly since 1954. Information
on more than 600 sheep and wool-growing properties is contained in the last survey which
covered the 1964/65-1966/67 period. For purposes of the survey, a woolgrowing property
was defined as:

"One which runs 200 sheep or more, provides full time occupation for at least
one person, and is not principally a stud, part of multiple holding or used
mainly for dealing" (29, p. 5).

The BAE approach to the survey zones in the sheep industries differed substantially
from that used in the wheat and beef cattle sutveys. In the sheep survey, the Pastoral,
Wheat-Sheep, and High Rainfall Zones were the major divisions for comparison and the
States were secondary. In the wheat and beef surveys, the States were major zones and
selected regions within the States were the subzonas.

Although all surveys were well organized and relatively comprehensive, the use of
the data in making a comparative analysis of the variocus regions and industries had
serious limitations. All studies were at least 4 vears old sg they excluded recent
changes, although some significant changes were in process prior to the last surveys.
In addition, each survey only described a situation in & given time period. Alse, the | |
beef industry had no prior national survey so many comparable earlier figures were un-
obtainable. The problem was further complicated because 1965/66 was & serious drought
year which would affect the last 2 years of the most recent wheat-sheep survey. 1In
addition, in areas where industries compete for resources, it was difficult to compare _
the profitability of individual industries because all properties essentially have dual t
or multiple operations.

Wheat Industyy N

Wheat has commanded relatively high and stable prices, mostly because institutionatl
arrangements set the price of wheat in accordance with the cest of production. Conse-
quently, wheat farms have expanded both in area and wheat acreage planted. With this
expansion, farm management has tended to shift from labor to more purchased inputs,
particularly fertilizer and machinery, which in turn have increased labor productivity
and land values.

Wheat farms averaged slightly over 2,500 acres in the 1964/65-1966/67 peried, ranging
from about 1,500 in Queensland to 3,600 acres in Western Australia (appendix table 29),
Nearly all farms were multienterprise operations. Over 86 percent of area on wheat farms
is estimated to be suitable for cropping, but only 35 percent was cropped or fallowed
at the time of the 1967 survey. The remainder of the area was used primarily to pasture
sheep, except in Queensland where cattle and hogs were prominent.

The 3-year average net farm income 12/ for wheat in the Mainland States in 1964/65-
1966/67 was $9,398, a 50-percent increase from the average for 1959/60-1961/62 {appendix
table 30). Wheat farms in Western Australia had the highest average net farm income
($11,736), but their 30 percent increase was the smallest of any State. The largest
. surge in net farm incomes came in South Australia where 1t more than doubled between the
;- 1962 and 1967 surveys. Wheat-growing farms in New South Wales, Victoria, and Queens-

: land increased their net farm incomes by 30-70 percent during the period.

Net farm incomes per acre also recorded substantial increases in all States except _ .
Queensland, where incomes declined from $5.10 per scre to $4.50. For all of the Mainland :
States, net farm incomes averaged $4.60 per acre for the 1964/55-1966/67 pericd--a 53- 3
percent increase from the 1959/60-1961/62 .period.

12/ Net farm income is defined as excess of gross farm returns over total costs.
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The rate of return te capital and managemert, including land, decreased in all
States since the 1953/60-1961/62 period (appendix table 30). 13/ The average rate of
return for the Mainland States decreased from 9.4 percent to 5.9 pexrcent. In the
1964/65-1966/67 period, the rate of return ranged from 7.0 percent in Western Aus-
tralia to 5.0 percent in Victoria. The declines experienced in Queensland and South
Australia were much less severe than in the cother three States.

The rate of return is obviously much higher when land values are excluded, but
different patterns also emerge. Wheat-growing farms in Victoria have by far the high-
est rate of return {26.3 percent) and those in New South Wales the lowest (18.7 percent).
Crly the farms in New South Wales and Western Australia showed a decline in rate of
return (excluding land) during the two survey pericds.

Beef Cattle Industry

An cutstanding feature of the beef cattle industry in Australie is its diversity
between regions. 14/ In general, moving north and inland from the coast and major pop-
ulation centers, the climate is drier and the industry more specialized in extensive
grazing operaticns. Properties are larger and cattle numbers and cattle equivalent per
man are greater. Capital invested, average total returns, and average total costs per
property increase.

The northern region of the beef survey area, which includes the Northern Territory
and the Kimberley region of Western Australia, consisted of extensive farm operations
that specialized in breeding and fattening of beef cattle. For the survey period
1962/63-1964/65, properties in these two areas averaged about 1l million acres and
carried approximately 9,000 cattle for an average stocking rate of approximately 100
acres per head {appendix table 31). Cattle grazed largely on native grasses and shrubs
as climatic conditions were toc severe for economic use of fertilizers and improved crop
species.

Queensland, the second major survey region, has a mixture of both extensive and
intensive farm operations. The Queensland beef industry is a microcosm of the beef
industry for all of Australia. 153/ Slightly over 1 percent of pasture in Queensland
was improved. However, better natural conditions permit stocking rates three times
heavier than in the northern region. Approximately 65 percent of the properties spec-
ialized in beef only, and the State was involved in nearly all types of beef eattle
enterprises. The most popular enterprise was breeding and fattening which was done in
nearly 50 percent of the farm operations.

In the southern region, 16/ most properties averaged 1,000 to 2,000 acres, most
pasture was improved, and an average of less than 5 acres was required per cattle

13/ The rate of return to capital and management (net farm income minus operator's
labor) is shown in two ways in appendix table 30: One includes all capitsl employed
on the farm; the other excludes the capital invested in land.

14/ The brief discussion in this report divides the BAE information inte three major
areas--northern region, Queensland, and southern region.

15/ The smaller properties in the Queensland subregions were about double the average
property size in the southern region. In contrast, the subregions with larger properties
were about half the size of theose in the northern region.

16/ Southern regicon includes southwest Western Australia, New South Wales, Victoria,
southeast South' Australia, and Tasmania.

71




s L o ettt e e e L

gz
H
L
i
i
1
i
3
§
!
L
1

equivalent. 17/ 1In further contrast with the northern region, diversified farming dom-
inated In the scuthern region. Breeding and selling stores was by far the most popular
type of beef cattle enterprise, and a beef-sheep combination was the preferred mix.

TR T LS

The great diversity of the beef catrle industry is further emphasized by the use
of capital investment. Extensive areas have most of their capital in cattle--as much
as 80 percent--while intensive aress have a corresponding 80 percent in land.

Beef properties in the survey had an average rate of return to capital and manage-
ment, including land, of 5.0 percent and a net income of nearly $8,500 (appendix table
32). However, there was a wide range among areas, particularly in the northern regions
which provided both extremes in net incomes. The Kimberley had the highest net income
of nearly $21,000 with a rate of return of 5.2 percent. On the bottom of the scale,
the Northern Territory suffered a net loss of over $3,000. This difference in net in-
come can be accounted for almost equally by greater returns received and the lower cost i
incurred in the Kimberley. Major cost items--labor, material, and depreciation 18/
(in order)--were significantly greater in the Northern Tervitory. On the return side,
the difference between Kimberley and the Nerthern Territory was explained nearly equally
by a higher turncff and a higher price received in the Kimberley. A significant portion
of these differences was the result of Kimberley's herd containing 30 percent steers,
while Northern Territory carried only 20 percent steers.

The average net income of beef producers in Queensland was about $8,000 with a
rate of return to capital and management of 6.3 percent. This trate of return, the same
as that in New South Wales, was the highest State average rate of return for the survey
peried. 1In the more intensive farming areas of Queensland--the Coastal North--the B.4
percent rate of return to capital was well above State and national averages. A large
proportion of returns from cropping accounted for this higher rate of return.

In the southern region, only New South Wales and Tasmania achieved net incomes and
rate of return to capital and management in excess of the national average. The other o
areas were well below the average even though their unit returns ¢hat is, per acre or _
cattle equivalent) were above Queensland and the northern region. Land, however, com-
prised a large proportion of the total capital in these areas, and the real profitability
from the owner's point of view may be significantly higher than the data indicatea.

Sheep Industry

This section discussas the characteristics and financial returns of the sheep in-
dustry on the basis of the last comprehensive survey (1964/65-1966/67). Past changes
and the present structure of the State subzones within the three major climatiec zones--
Pastoral, Wheat-Sheep, and High Rainfall (fig. 2)--are described and then compared with
the major zones (appendix tables 33 through 40}. Unless otherwise specified, inter-
temporal changes are those taking place between the last two comprehansive surveys--
1960/61-1962/63 and 1964/65-1966/67. 19/

- Eastoral Zone.--The Pastoral Zone is the largest in area, but it ran fewer sheep
than the other two zones because of low stocking rates. The zone was mostly involved )
In extensive grazing of livestock on unimproved pasture, but a small number of properties

17/ Eight sheep equal one beef or dairy animal.

18/ Since depreciation was such an important cost item for the Northern Territory,
a lower rate could have a significant impact on net income. The rate of depreciation
is determined by BAE.

18/ 1In some comparisons, only single year deta are used since a severe drought was
experlenced in scome areas in 1965/66.
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in New South Wales and Sputh Australis combined cereal production with their sheep enter-
prise. All properties in the zone were Merino woolgrowing--75 percent specialized in sheep
only; 15 percent combined sheep with cattle; and 6 percent combined sheep and grain (appen-
dix table 33).

S g

Localized droughts characterize the Pastoral Zone, but during 1964/65-1965/66 a
widespread and severe drought greatly affected agriculture in this zone. Queensland and
New South Wales, which ran more than BO percent of the sheep in this zone, were most
severely affected by the drought. Consequently, sheep numbers In the Pastoral Zone fell
nearly 25 percent from 1964/65 to 1965/66 and showed only & small recovery in 1966/67
(appendix table 24).

e e i L i p

Property sizes in the zone averaged over 51,000 acres, ranging from about 28,000
acres in New South Wales to nearly 450,000 acres in Western Australia. Average herd
. numbers ranged from 10,000 head in Western Australia to 3,800 in South Australis.

Sheep properties in the Pastoral Zene had a lower rate of return to capital and

management and a lower net farm income in 1966/67 (l-year figures) than they averaged

. in 1960/61-1962/63. Average net farm income declined from slightly over $12,000 in 1960/
61-1962/63 to about $10,750 in 1966/67. The rate of return to capital and management
dropped 1.1 percentage points to 5.7 percent. Weather conditions partly account for
these declines since New South Wales and Queensland had not made a full recovery from 1
their substantial losses in 1965/66. Of the four States with greas in the Pastoral Zone,

: Western Australias end South Australis tended to have the highest average net farm in-

i comes and highest rate of return to zapital {appendix table 36).

Comparison of the least successful 25 percent of properties and most successful 25
percent of properties, as measured by rate of return to capital (excluding land and rent),
revealed some charascteristics that affect profitabllity. For 1964/65 and 1965/66, the
rate of return to capital was negative or very low for the properties in the bottom
quartile. The rates of Teturn on properties in the upper quartile renged from 8 to 47
; percent. 1In general, the lambing percentage on the more successful ferms was 30 percent
. higher and flock size greater {by 3,000 to 5,000 sheep) than the least successful pro-

: perties. In addition, heavier fleece weights and a higher price raised the return per
sheep equivalent, while cost per sheep equivalent dropped. These findings imply that
there are economies of size and a payoff for good management (2%, p. 22).

Ll

Wheat- Sheep Zone.--The Wheat-Sheep Zone was not as severely affected by the drought
as the Pastoral Zone, but sheep numbers still declined in 1965/66 {appendix table 24).
The drought was most severe in New South Wales, but the loss of sheep there was com-
pensated in part by gains in Western Australia,

The most common types of sheep enterprises in the Wheat-Sheep Zone were Merino wool-
_ growing and fat lamb production {(appendix table 34). However, since 1962 there has been .
' & shift away from the sheep enterprise--more specifically wool production--in favor of e
crop production. The average farm size for the zone was 2,340 acres with 41 percent of
the area under improved pasture, 37 percent in native pasture, and 19 percent in crops.
Tha area under improved pasture had increased from 27 percent in 1960/61-1962/63 and,
by 1964765, stocking rates had increased from 58 to 80 sheep equivalents per hundred acres.

: Western Australia and New South Wales had the highest rates of return to capital in

L . 1966/67--approximately 11 and § percent, respectively. Western Australla tended to rank
high in size of operation, capital use, costs, and returns. These conditions suggest that

- a reasonably high positive relationship exists between farm size and profitability in the
Wheat-Sheep Zone.

_ & comparison of the most successful and least successful properties further revesals :
¢ the importance of farm size to profitability (29, p. 46). 1In general, the top 25 percent E
' of the properties, in terms of rate of return to capital (excluding land and rent), were ;
largest both in area and sheep equivalents carried. In fact, in most cases the character-

tstics of properties in the upper quartile were nearly double those in the lower quartile.

Although these relationships were also evidenced in the Pastoral Zone, they are more prow- ;
nounced in the Wheat-Sheep Zone. é
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The more successful properties in the Wheat-Sheep Zone also reflect better manage-
ment. Fleece weight averaged ! pound heavier, lambing percentages were 10-15 points
higher; wheat yields were double: and a higher proportion of the land recelved larger
applications of superphosphate.

High Rainfall Zone.--The High Rainfall Zone, although the smallest zone in area,
accounted for over one-third of the nation's sheep numbers in 1966/67. Although sheep
numbers have increased in this zone, cattle numbers have risen at a faster rate since
1960. 1In 1964/65, slightly less than 50 percent of properties specialized in sheep only
(appendix table 35). Sheep-cattle combinations accounted for 22 percent of the total.
Farm size averaged about 1,250 acres, with 70 percent of the area in improved pastures.
4s with the other two zones, Meriuo waolgrowing was the favored sheep enterprise. How-
ever, fat lamb production was also popular and accounted for over one-fourth of the
enterprise mix in the zone.

Net farm income for the zone as a whole increased by one-half from 1960/61-1962/63
and 1966/67, and the rate of return to capital rose from 3.4 to 5.8 percent. In 1966/67,
Western Australia had an average net farm income in excess of $9,000, compared with about
$6,000- 56,500 for other States. Western Australia, with the lowest capital investment,
below average costs, and highest total returns had a rate of return to capital nearly
double that of other States.

Comparison of the upper and lower quartiles of properties, determined by the rate
of return to capital (excluding land and rent) for 196%4/65 and 1965/66, yielded the
same general results obtained for the other two zones. However, there were more excep-
tions to the general pattern. Properties in the upper quartile tended to be larger in
drea, carry more livestock, and maintain more stock per given area. The more success-
ful properties alsc had higher fambing percentage, received higher wool prices, and
produced fleece a pound heavier (29, p. 70).

Zonal Comparisons of the Sheap Industry.--Sheep properties in the Pastoral Zone
averaged 20 times the land area of properties in the Wheat-Sheep Zone and 40 times the
lend area of properties in the High Rainfall Zone during 1%64/65-1966/67 (appendix table
37). The sheep properties in the Pastoral Zone carried an average four times the number
of sheep in the Wheat-Sheep or High Rainfall Zones. Sheep numbers declined in the
1 Pastoral Zone, but increased in the other two zones, particularly the High Rainfall
: Zone. Cattle numbers per sheep property were low for all zones, exceeding 100 in the
Pastoral Zone and averaging about 50 in the other two zones.

Sheep numbers--with cattie numbers convertad to sheep equivalents--yielded per acre
sheep equivalency figures of 0.10 in the Pastoral Zone in 1966/67, 0.71 in the Wheat-
Sheep Zone, and 1.87 in the High Rainfall Zona. Since 1960/61-1962/63, this value
had declined in the Pastoral Zone, remained the same in the Wheat-Sheep Zone, and in-

. creased by over 20 percent in the High Rainfall Zorne. Part of this development can be
atbributed to the more severe effect of droughts in the Pastoral and Wheat-Sheep Zones.

Total capital use per sheep property in the Pastoral Zone was about double that of
the other two zones--roughly $150,000-$165,000, compared with $75,000-%90,000. The
amount of Investment has increased in each zone, but increases were largest in the Wheat-
Sheep and High Rainfall Zones. Share of capital used for land in the Pastoral Zone in
1967 was substantially below that of the other two zones, 45 percent compared with 55
percent (appendix table 38). The share of capital use on improvements and livestock
purchases was higher in the Pastoral Zone than in the other zones, while investment
in plant was below that in other zones.

Average total returns to sheep properties in. the Pastoral Zone during 1960/61-
1962/63 more than doubled those received in either the Wheat-Sheep Zone or High Rainfall
Zone (appendix table 39). However, returns te the Pastoral Zone nearly stood still be-
tween the first survey period and 1966/67, whereas returns in the Wheat-Sheep Zone in-
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creased over 40 percent and those in the High Rainfall Zone by 55 percent. The drought,
which reduced returns for the Pastoral Zone in 1965/66 by 33 percent, undoubtedly had

a detrimental effect on returns in 1966/67. The most marked change in the composition
of returns during 1960/61-1962/63 and 1966/67 was the decline in the share of wool re-
turns for sheep properties. 20/

Sheep preoperties in all zones encountered rising costs from 1960/61-1962/63 to
1966/67 (appendix table 40). However, ccsts in the Pastoral Zone increased less than
10 percent, compared with 40 percent in the Wheat-Sheep Zone and 47 percent in the High
Rainfall Zone. These percentage increases in costs exceeded increases in returns in
the Pastoral Zone, but not in the other two zones. For all three zones, composition
of costs showed a slight shift away from the share spent on labor in faver of greater
shares spent on materials (particularly fertilizer) and services.

Because of drought-induced losses in 1965/66, the Pastoral Zone suffered & signifi-
cant decline in average net farm income between 1960/61-1962/63 and 1964/65-1966/67
(appendix table 37). Average net incomes in the other two zones were highey despite
the Pastoral Zone's larpger operations in terwms of area, number of livestock, and total
capital investment.

Rate of return to capital--including or excluding land and rent--was at a higher
level for the Wheat-Sheep and High Rainfall Zones than for the Pastoral Zone for each
vear of the 1964/65-1966/67 survey. Rates of return on capital have increased relative
to 1960/61-1962/63 except in the Pastoral Zone, and in the Wheat-Sheep Zone in 1965/66
because of short-term drought effects.

Conclusions From the BAE Surveys

As previously mentioned, the BAE surveys of grain and livestock sectors are limited
by their lack of standard time pericds. Furthermore, the performance of individual
enterprises is clouded by the pre-eminence of the multienterprise type of farm operation
common to Australia. However. the following significant aspects of the agricultural
sector emerge:

(1) OCutput per farm has increased while labor inputs have decreased, resulting
in & rise in labor productivity.

(2) Farm size has generally expanded, leading to more capital investment and more
sheep equivalents carried or crops grown per farm.

{3) TFertilizer use has increased rapidly so that both productivity per acre and
the value of land have risen substantially.

(4) Rapidly increasing costs and low wool prices have caused wool producers to
shift more into wheat, beef, and fat lamb production.

{5) Sheep raising and wheat production are complementary enterprises and compete
for resources cn the same farm.

{6) Rate of return to capital for any of the three industries--wheat, beef, or
sheep--shows such a degree of variation by region aml year that nc generalized
conclusion concerning relative profitability of these enterprises can be drawn
from the BAE survey data.

It must be emphasized, however, that the BAE surveys did not identify serious pro-
blems that are currently confreonting Austratia's sheep industry. These problems can
substantially affect developments in wool, mutten, and lamb production by 1975. A
third of the industry is facing significant economic and/or financial problems. 1In

20/ Actual returns for wool and skins increased in the Wheat-Sheep and High Rainfall
Zones.
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sone areas--partlicularly Queensland and Western Australia--many woolgrowers have reachead
or are close to insolvency (40, p. 39).

The sheep industry's difficulties stem from borh short-term and long-term causes.
Recent declines in the price of wool and prolonged droughts are short-term problems.
The impasition of wheat quotas since 1969/70 has alse added to the financial difficulties
of the wheat-sheep farmer. Longer term factors affecting the sheep industry are the

increasing difficulty of marketing wool and continued increases inm domestic costs (40,
p. 3M.

Government pnlicies will determine, in large part, the nature, depree, and rate of
structural adfustments in the sheep sector. Undoubtedly, adjustments will be made.
However, the Government's decision to support the price of wool at 30 cents per pound
and provide $100 million for reconstruction and development of the sheep sector will
tend to slow the rate of change.

Selected Studies on Gross Margin Analysis

Significant changes have taken place in Australia since the most recent wheat,
beef, and sheep industry studies conducted by BAE. Many of these changes have resulted
from prolonged drought, declining wool prices, and a world market ovarsupplied with whaat,
The imposition of wheat delivery quotas, owing to surplus production, has significantly
reduced the net income of farmers as wheat had bean their most profitable enterprise.
Because of restrictions on wheat production and declining wool prices, farmers have had
to seek alternative enterprises,

The movement into alternative crops is evidenced by the sharp upswing in the planting
of barley, sunflower, and rapesead beginning in 1969/70. & shift to fat lamb and beef
production was already in progress. The continuation of these trends depends on how
profitable the alternatives are relative to other opportunities.

In deciding on alternative enterprises, farmers must consider market prospects,
their managerial ability and technical knowledge, and the technical and economic feas-
ibility of producing the alternstives. The following discussion relates only to the
last consideration. Information on a gross margin amalysis 21/ was used to compare the
profivability of alternative enterprises. Feasible alternatives to wheat considered
here are crops that can be produced on a wide scale without irrigation and use the same

basic equipment as the wheat crop. The alternatives to wool production discussed hare
are lamb and beef.

Data shown in table 3 were obtained from studies by the State Departments of Agri-
culture in Victoria, New South Wales, and Western Australia. Much more detalled infor-
mation is available in the original sources. 22/ The data for Victoria are for the
Wimmera which is located in the Victorian wheat belt. Tnformation on New South Wales
is for the entire State. The budgetary analysis of Western Australia is confined to
the high rainfall area within 40 miles of Albany (located on the southern coast). The

gross margin analysls in the studies is on a per acre basis only and does not consider
risk.

The information available indicated that wheat yields the highest gross margins
per acre (within each region) among crops. However, with the quota on wheat, other

2L/ Gross margin measures relative profitability instead of actual "profits" to the
producer and is defined as the income less the varible costs of any enterprise. Gross
margin analysis can be used in comparing the profitability of alternative enterprises
and the profitability of different practices for the same enterprise.

22/ The studies (73, 109, 127) were conducted during 1969 and 1970.
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Table 3.--Gress margin analysis for seiected commedities, Australia, from selected studies, 1963/70

Vickgria (Wimmera areal : New South Wales : Western Australia

Commodity Yield ° Price 17 5 OT0%% T wig1g ¢ priee 1/ © CTOSS ' yie1d ' Price 1/
N - margin H H - H margin :
' bu.facre AS/bu. AS/lacie bu.facre a%7bu. ASfacre bu.facre A%/ bu. ASfacre

Graoss
margin

Crops:

e 34 11.51
Barley (maltingl : ; - . 5.74
Barley (feed}.........: 24 . _
Dats.... . . 27 . . 5.21
Eye corn IR ; .05 — -
Field peas : .. — — -
Serghum N : 20 §.58 -
Millets.... : 18 6.87 -
Linseed (flax} : . 12 14.22 5.18
Safflower . L& 10, 44 _

Rapeseed . _ —_
Canaryseed & 4,64 —_ _
Sunf lower H — . 5.01 _
i — —_ . 3.38

: Stocking : Pric : Stocking : Gross : Skocking Price Gross
rate : & : : rate H margin : rate ' i margin

dse 27 AS aSfecre dse 2/ a5/1b., A$facre

Livestock:
Cattle, baby beef : .73 96.00/qd .24 Q.22
Cattle, steer beef....: —_ — .22
Cattle, wealers : .75 75.00/hd —

Sheep, Merine, fat
14

JG371b .14
Sheep, Merino, breed-
ing 2 teath : . 5.00+/hd
Sheep, Merino, breed-
ing weaners . 4.50/hd
Sheep, all wekther : . 4671
Sheep, Mering, ewe

-~ Means negligible or none.
1/ Price is net to the farmer.
2/ dse = dry sheep equivelent
L cow = 15 dsa, 1 beef steer = 1.5 dse, 1 Merinc ewe = 1.5 dse, 1 Crossbreed ewe = 1.7 dse, } Merino wether = 1 dse.
3/ Net wool price.
Source: (73, 109, 127).




alternatives must be scught. In terwms of relative proff{tability, several oilseeds appear
to be close competitors with wheat and are well ahead of other crop alternatives.

The study on HWestern Australia showed per acre gross margins from beef cattle at

a mich higher level than for crop or other livestock enterprises. Fat lamb production
was more profitable than wool production.

Lot Feeding of Beef Cattle

The practice of fattening beef cattle on grains has been very limited in Australia,
but changing economic conditions may make it more popular in the near future. Although
lot feeding preduces better quelity beef, the Australian consumer has not been willing
to pay a premium for the higher qualiry (27, p. 1). Lot feeding normally costs more
than pasture feeding, necessitating some form of additional compensation to the farmer.

BAE has estimated the total cost of establishing facilities for a 400-head capacity
dry lot feeding operation to be about $17,000 (27, p. 23). Major costs include watering
facilities ($§3,800), feed troughs {$3,200), grain shed {($2,300), and hay shed ($1,800).
The initisl cash outlay nppears large, but when each item is depreciated, the cost per
head per year is only $2.77. Thus, the cost of setting up a feedlot operation is merely
a fraction of the feed and operating costs required to implement it.

Cattle prices are at their most depressed level at the end of the pasture season.
As a result, the farmer can get a higher price for cattle taken into the feedlot and
sold at a later date. 1In addition, price trends in recent years have tended to lessen
the risk of less in the lot feeding of cattle; that is, cattle prices have been strong
while feed grain prices have generally declined.

In its comprehensive study of lot feeding in 1969, the BAE concluded that the
practice was generally unprofitable at the existing grain/beef price ratios {27, p. 30}.
Some costs and returns data collected in the study are presented in table 4. Only the
550- and &00-pound groups of cattle vielded positive neb returns. 1In general, the
smaller cattle gained weight more rapidly so that both feed costs per pound of prain
and total feed costs were less than those for the larger cattle. The live weight price
of the 550-pound cattle was $3.00 per hundredweight higher than for the 750-pound cattle,
but the price per 100 pounds dressed weight was also $3.00 more for the smallest cattle.

The cattle brought into the feedlot varied in live weight from 550 to 750 pounds,
but they remained in the feedlot for 90 days, regardless of their initial weight. Dry
matter feed conversion ratios ranged from 6.8 for the 530-pound cattle to 8.2 far the
750-pound cattle. The average daily intake of total digestible nutrients (TDN) ranged
from 14.6 pounds for the 550-pound cattle to 17.6 pounds for the 750-pound cattle.

Feeding cattle for 90 days would thenretically enable four lots to be fattened in
a 1Z2-month pericd. However, the budgets assumed only one lot of cattle fed from May
to August in an attempt to sell the cattle at their peak seasonal prices. Alsp, all
graing fed the cattle were assumed to be grown on the farm property, keeping freight
costs minimal. Each feedlot contained 400 head of cattle, an awmount which sufficiently
reduced the fixed cost per head bul still was considered a manapeable size herd without
incurring substantially greater labor costs.

The BAE study went further and attempted to reveal the relationship among fat cattle
prices, feed prices, and the welght 3f cattle to be fattened (fig. 8)}. Figure § can
be used ko determine the maximum price that can be paid for feeds {per pound TDN)} at
selected weights of live feeder cattle and cattle prices. Conversely, the graph also
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shows the beef price needed to break even when feed prices are at given levels. 23/

: The dotted lines D-E and A-C indicate beef and Feed prices, respectively, which the

! BAE assumed in constructing their budget. 24/ The intercept {point B) is between the
break-even lines for feeder cattle of 550 pounds and 600 pounds live weight. However,

if the 550-pound cattle are fattened and cattle prices drop Lo 28 cents per pound dressed
5 ; weight (rather than near 29 cents)}, peint B would f£gll below the break-even line and

: i there would be no return to manggement at the assumed feed price. 25/

Table 4.--Estimated average returns and costs per
animal for a 400-head capacity beef feedlot operation, Australia, 1969 1/

i : Live welght {pounds) of animal at start
: 4 Item : of feeding
: : ¢ 550 : 600 : 650 : JO0 : 750

Gross returns:
i Appreciation in
. value of store

CAYCASS . v v v i nn.l 6.33 6.60 7.15 7.35 7.50
Welght gain...... - 485,24 45.44 43 .84 42 .08 41,28
Total returns...: 52.57 52.04 52.99 49 .43 48.78

- . Cost: :
Feed..............: 34.83 37.47 38.56 39.81 42.09
Commission........ H &40 4,57 4.65 4,69 4 .83
Operating costs...: 5.12 5.12 5.1z2 5.12 5.12

Depreciation, re- :
pairs, and main-

EENANCE. e e vrras. st 2.77 2.77 2,77 2.77 2.77
: Total costs {ex-:
: cluding interest)k 47.12 47.93 51.10 52.19 54.81
? Het returns...: 5.45 2.11 -.11 -2.76 ~-6.03

1/ Date are based on one lot of cattle yearly with a fattening period of 90 days
commencing in May.
Source: {27, p. 30).

The comparative profitability of using sorghum, barley, ocats or wheat for feed is
- . shown in table 5. Oats represented the cheapest feed and wheat the most costly, based
i : on average producer prices for 1969/70 {the price of oats was much lower in 1969/70 than

;ﬂ - 23/ The pricerelationships shown in figure 8 provide a return of 6.5 percest interest

on total outlay but no return to mansgement. Further details are contained in the BAE
study (27).

24/ These feed and beef prices are the same as those used in constructing table 4. d

: 25/ The return to management could be positive if the interest rate were somewhat ?
" less than 6.5 percent,




AUSTRALIA: BREAK-EVEN LINES FOR FATTENING CATTLE OF DIFFERENT
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—=750 LB.

35 |- —=700 LB.

30 |-
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it was in 1967/68). 1If beef prices ranging from $24 to $28 per 100 pounds carcass weight
prevall, lot feeding of some of the cheaper grains could yield substantial profits.
However, certaln limitations are apparent. Note that the budget imposed numercus assump-
tions such as farm production of feed, 400-head lot size, maximum seasonal movament in
beef prices, and a skilled operator.

T M b e by e e i

Table 5.--Calculation of TIDN cost for selected grains,
Australia, 1969/70 1/

: Amount : : Amount ! Producer Price
: Grain : per : er;gg age TDN per ! price per : per pound
: i bushel : ) : bushel : _bushel 1/ : TDN
' : Pounds Percent Pounds A dollars Cents
Sorghum.............;: 60 80 48 .99 2.06
Barley............ A 50 78 39 .73 1.87
Qats................z 40 70 28 .36 i.29

Wheat........ 60 80 48 1.06 2.21

1/ 1969/70 estimated prices.
Source: Based on {27, p. 13) and ERS calculations.

Most of the literature on lot feeding concludes that lot feeding cannot be adopted
successfully in Australis on a large scale. However, the use of feed lots to prevent
the forced sale 5f cattle {because of droughts) and to take advantage of seasonal price
movements is becoming more profitable becavse of recent shifts in beef and feed prices. ]
A recent study by the South Australia Department of Agriculture (126, p, 11) recognized i
the uncertainty associated with establishing large-scale feedlots, but cited conditions
under which the practice should vield profits. The study also stressed the profitability
of turning off fat cattle during winter months (July and August},

The increased profitability from lot feeding was recognized in 1969 in a study con-
ducted by the Pastoral Research Station in Victoria (134, p. 5-1):

"For the first time in Australin, in 1969, cereal grains and beef prices
reached levels at which it was profitable to feed grains for beef pro-
duction. It is difficult to foresee how long such prices will continue
but this should not deter the gathering of more information on the use

of grains in beef production, for dissemination to interested cattle pro-
ducers." |

IV. TRCHNOLOGICAL CHANGES IN AGRICULTURE b

: In recent years, Australid has allocated a larger share of its resources to agri-
. culture to take advantage of terhnological changes (137, p. 81). These changes can be
, broken down into thosa in the grain sector, livestock, and other developments such as ;
" improved practices of land clearing. !

Many technological changes have substantially reduced unit costs, but larpe capital :
outlays are frequently required to incorporate these new technologies. The purchase of :
new machinery, use of new pesticides, and the application of more modern techniques of
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land development involve additional investment. However, other innovations (for example,
rotational and strip grazing of pasture, progeny testing of livestock, and weakly versus
daily feeding of sheep during drought) improve management efficiency without necessitating
an increase in the resource base.

Pasture improvement has received extensive coverage ir the literature and is gen-
erally regarded as the single, most recent important development in agriculture. These
improvements include new plant varieties, increased fertilization, more irrigation, and
low-cost techniques for clearing land. Pasture improvement, in turn, has substantially
increased the productivity of the livestock sector as well as crop vields.

Following the general pettern established by other newly developed economies,

Australia's agriculture uses a high proportion of purchased inputs, while the role of
labor is declining.

Changes in Grain Technology

Mechanization

While labor input per farm has declined in recent years, the use of capital equip-
ment per farm rose by almost S percent a year in the 1960's {33, p. 12). Bulk deliveries
of wheat to the Australian Wheat Board (AWB) increased fxrom 80 percent in 1955 o nearly
100 percent in 1970 (86, p. 37). The total bulk wheat storage capacity was expanded
to 750 million bushels.

& parallel development has been a wider acceptance of the wheat harvester-combine.
The use of this machine enables farmers to haul their wheal in trucks direckly from the
harvester - combine to the elevator--a procedure similar to that used in the United States.
Rail is mainly used to transport bulk wheat from local elevators to port facilities.

The use of light aircraft for egricultural purposes rapidly incressed during the
early 1960's, but has leveled off in mnre recent years (table 6). Airplanes are mainly
used for fertilizing and seeding pastures, but also are used to a limited extent for
weed and pest control. Wnen new pastures are established, seed and fertilizer are usually
dropped at the same time.

For Australia's large farms, aircraft are often used for transportation between
properties and for stock spotting. The use of aircraft increases the speed of the
operation, affords accessibility to isolated areas, and does not cause the crop damage
often associated with surface vehicles.

Aiveraft use for agricultural purposes is greatest in New South Wales where, in
1968/69, about 45 percent of Australia's flying time was recorded. In thabt year, less
than 12 percent of the total superphosphate used in Australia was dropped by aircraft,
but in New South Wales nearly 40 percent was distributed by aircraft.

Aerial spraying and dusting of crops have also gained wider acceptance since 1960,
The total acreage sprayed reached a record 4.6 million acres in 1968/69, nearly four
times the area recorded in 1960/61. Aerial spraying, however, has declined slightly
in recent years.

All types of farm machinery increased in numbers between 1960 and 1968 {table 7).
0f the major types of equipment, forage harvesters have shown the biggest percentage
increase and tractors have recorded the largest absclute change. The average tractor
size has also increased substantially in recent vesrs. Increased numbers and size of
tractors have enabled the farmar to be more precise in timing his field operations.
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; Table 6.--Aerial agriculture, Australia, 1960/61-1968/69 ;
é : Area treated by airplanes
: Year Total : Topdressing :  Spraying and Other
: H ota : and seeding : dusting H treatment
I . L T T R I 1,000 geres = - = - ~ = = - - = - - - - - -
1960/61...: 6,240 5,031 1,174 35
1961/62. .. : 7,163 5,722 1,374 70 5?
1962/63. .. 5,763 6,965 1,739 59 3
1963/64. . .: 12,788 10,666 2,041 90 ;%
: 1964/65. .. : 16,640 14,147 2,416 144 .
i 1965/66...: 15,010 11,314 3,469 227 E
] 1966/67...: 15,237 11,646 3,192 399 i
: 1967/68. .. 14,348 10,495 n.a. n.a. §
: ; #
: 1968/69...: 14,416 9,415 4,580 362 s
: :
: n.a, = Not avallable. _%
: Source: {51, 35). -%
i Table 7.--Trend in use of selacted apricultural machinery, Australis, §
1960 and 1968 i

T £ machiner Mareh 31 : March 31 : Percentage E

ype of ha J 1960 : 1368 : increase E

e = = e = Numbex - - - - - Percent ;

: Tractors: ; ]
: Wheel and crawler.......... e saeeat 221,886 323,982 46 E
i . ]
‘ Seeding and planting: : ;
Grain drills,.......... e P 111,189 123,728 11 ;
Fertilizer distributors and broadeasters...: 78,181 95,853 23 :
Harvesting: : f

Grain and seed headers and harvesters......! 64,070 67,882 6 i
MOWEBTE .o v ventrvraaaansns e seen s 14 84,240 88,939 6 :

Pickup balers.....-.ovvvnvanann S vaaad 22,946 38,211 70 3

Forage harvesters............oovuvine NPI- 1,807 7,545 318 o

Hammer mills......... et seta e el 10,591 27,211 157 ) !

1/ March 31, 1959.
Source: (513,
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New Rlant Varieties

Before 1960, plant breeders were primarily concerned with developing variaties of
wheat and other crops that were disease resistant, particularly wheat varieties that were
resistant to rust. Yield response was constrained by the disease resistance trait of
: the plant. Varieties were bred for performance at a relatively low level of fertility
. which meant that their response to addad nutrients was minimal. A substantial effort
was made during the 1960's to improve these varieties so that higher yields could be
obtained after fertilizing.

: One of the highest yielding wheat varieties to be developed thus far in Australia

; is Gamenya, which yields 70 bushels per acre recorded under irrigation whern an adequate

: amount of nitrogen fertilizer is added {654, p. 31). Gamenya is a semihard variety adapted
primarily for the Ord region of Western Australia, but it has alsoc been used to a limited . .
extent in other irrigated areas in Adstralia. Even higher yields--up to 80 bushels |
per acre--have been obtained from Mexican semidwarf varieties, but the quality of their

flour is low. The reluctance of the Australian Wheat Grower Federation (AWGF) ro accept

the introduction of high-yielding dwarf wheat varieties in Australia has tended to keep -
wheat yields at & lower level. 26/ AWGF is concerned about the relatively low level

of protein content in the dwarf wheats and the possible evrosion of Australia's status

as & producer and exporter of bread wheat. Insignia, a soft wheat, remains the most

popular variety in Australia.

Early in 1971, Dr. A.T. Pugsley, Director of the Agricultural Research Institute
at Wagga Wagga, announced that wheat breeders at the institute had developed a new
crossbred variety of wheat. 27/ Yields were reported up to 100 bushels per acre under
irrigation. Flour yields were 5 percent higher than currently produced wheats and ex-
hibited excellent baking gualities. Multiplication of seed is in progress,but the new
variety is not expected to be commercially available to growers until 1974. Information
on how the new dwarf wheat variety performs under low rainfall conditions--the eritical

question for producers since practically no wheat is now grown under irripation--is
unavailable.

[P I

One issue affecting the use of improved varieties of wheat--which could result
in higher average vields as well as increased acreage--vould be the deliberate attempt
by Australia to produce and export feed wheat. In view of the long-term export pro- y
spects which are favorable to feed grains and unfavorable for wheat as food, Gruen !
argues that it is:

"more sensible...to sell wheat (denatured if necessary) on the market which
has the greatest long-term prospects for growth--the faed grain market"
(76, p. 15).

A statement by A.R. Callaghan, former Chairman of the Australian Wheat Board, is
representative of the other side of the issue:

"It would be unwise for Australia to change its policy of growing wheat for

human consumption and deliberately grow low quality wheat for animal feeding.... . g
In my own opinion it would be infinitely better for Australia to concentrate ?
v on coarse grain production and eot purposely set about producing wheat for '

26/ Past trends in wheat yield have shown only limited improvement (appendix table 3}.
This may be partly due to expansion of wheat production into more marginal sreas. Wheat
is typlcally grown in relatively low rainfall areas (10-20 inches annuelly) where & some-
what limited response to improved soil fertility (in terms of yield) might be expected. E

27/ Foreign Agricultural Service, TOFAS AL-1038, March 30, 1971. 1
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overseas livestock markets. This, howaver, does not preclude Australia
from selling weather damaged wheat not suitable for human cansumption
on the world feed grain market, when such wheat is available as a
result of unfavorable seasonal conditions" (44, p. 42).

Wneat geneticists in Australia have conducted research to develop a naturally pig-
mented wheat (wheat with a different color). Presumably, the objective is to have a
clearly differentiated high-yielding, low-cost product which would take its own return
from the marketplace separste from milling wheat,

Yield increases of barley snd oats ave mainly the result of cultural practices such
as increased pasture rotations. However, the imposition of wheat quotas in Australia
1s stimulating additional research on increasing the vield of barley and cats. Clipper,
a two-row barley 28/ planted commercially for the first time in 1970/71, is said to in-
crease yields by 10-20 percent. Over BO percent of the barley area in South Australia--
the major producing area--is expected to be planted to Clipper in 1971/72. Barley yields
have shown little increase in the past {appendix table 10), Practically all research
effort has been placed on malting barley. Oat yields have remained stable during the
1960's {appendix table 7).

The introduction of dwarf sorghum in 1949 led to the commercial production of grain
sorghum in Australia. Part of the increased production of prain sorghum can be attributed
to the use of higher yielding hybrid seeds (11, p- 94). U.S5. varieties of sorghum
(for example, F64, Texas 610, Pioneer 846) are frequently planted. Grain sorghum is
also being used somewhat more extensively in double-cropping systems, normally following
the wheat harvest. The emergence of grain sorghum as an important alternative to wheat
has been significant in southern Queensland and northern New South Wales. Dryland sor-
ghum yields usually are 1/2 to 2/3 ton but can go much higher (see p. 12). Areas grown
under irrigation mormally yield 3 to 3% tons per acre. Experimental work on iri:gated
land in the Ord River area of Western Australia has shown that when nitropen and water
are adequate, it is possible to harvest up to three successive grain crops from one
planting (64, p. 29).

One of the biggest advances in Australian agriculture was the development of
annual lepumes for pasture. The most motable of these, subterranean clover, is adapt-
able to the dry summer and winter growing season which characterizes the southern part
of Australia. The widespread use of subterranean clover as an improved pasture has
vastly increased stock-carrying capacity and has improved the texture and fertility of
the soil for grain preoduction. iHowever, a high estrogenic content in subterranean clover
has resulted in some problems of infertiltity, particularly for sheep in Western Australia.
Further agronomic testing and the development of new strains have lessened the magnitude
of this problem.

Barrel medic is also an important clover used in pasture improvement. Its production
tends to be concentrated on alkaline soils where annual rainfall is less than 15 inches.
Heavy-textured soils in the wheat belt are well suited to barrel medic.

Tewnsville stylo is the most important legume grown in the tropical areas of north-
arn Australia (1l0l, pp. 16, 51}. It was never used as a sown pasture in the Mediterranean
region where it originated, but has been adopted successfully in the summer rainfall zones
of Queensland and the Northern Territory. Although Towmsville stylo is a self-seeding
annual legume, it can be crowded out by grasses (from shading) if undergrazed. Attempts
are being made to develop a perennial variety of Townsville style to help contrel this
problem. Production of Townsville stylo can cccur down to 30-inch rainfall areas.

28/ Two-row barley is considered a malting barley and six-row barley & feed barley.
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Fertilizers

Types of fertilizers and their use are expanding in Australia. Superphosphate con-
tinues to be the major type of fertilizer used, foilowed by nitrogen. Trace elements
such as sulphur, copper, zinc, and molybdenum are being used in increasing amounts.

The soils of Queensland and northern New Sauth Wales are not deficient in phos-
phorous, but farms in Western Australia require large amounts (table 8). Trace elements,
which are used in varying amounts in both heavy and light soils, promote not only pas-
tures and crop production, but also reduce livestock diseases.

Table 8.--Sales of superphosphate, Australia, 1960/61-1965/70

H New : : :
Total : South * Victoria :Queensland:
Wales :

South | Western .
‘Tasmania

. Australia’' Australis

1,000 long tons

1960/61. . . : 20
1961/62...: 2,331 473 21
1962/63...: 2,836 490 86
1963/64...: 3,413 645 90
1964/65...: 3,744 763 107
1965/66...: 4,239 769 136
1966/67...: 4,328 738 135
1967/68...: 3,938 645 173
1968/69...: 4,104 648 171
1969/70...: 3,731 781 78

Source: (51; 60, p. 3).

An important develapment in recent vears has been experimental work to determine
rates of superphosphate which are normally needed on newly cleared land. A study in
Western Australia revealed that the superphosphate requirement on new cropland is about
200 pounds per acre, while new pastures require 170 pounds per acre (129, p. 487). After
the phosphorous level is built up to desired levels, about 50 pounds per acre are needed
to maintain the soil fertility. Superphosphate also contains several trace elements,
including various forms of sulphur, which are extremely important ta plant growth but
usually are not credited with contributing to larger vields. Because of this, the rate
of superphosphate needed depends on the type of superphonsphate being applied. Trace
minerals frequently are applied in addition to superphasphate.

Nitrogenous fertilizers--next in importance after superphosphate--are commonly
applied to the first crop planted on newly cleared land to ensure good yields. They
also are used on successive crops to offset cepleted nitrogen. Until 1962, sulphate of
ammonia was the only nitrogencus feriilizer praduced in Australia while all other supplies
were imported. Urea, containing 45 percent nitrogen, now is being produced in Australia,
but production figures are not available {60, p. 8O).

Pasture fertilization has assumed a major role in the pasture improvement program.
About &0 percent of the total area fertilizad is pasture land. The area of pasture
fertilized increased rapidly from 1960/61 to 1966/67, but has leveled off in more recent
yvears (table 9). The mnst rapid increase took place in Western Australia, where the
fertilized pasture area nearly doubled during this 6-year period.

36




Table 9.--Area of pasture fertilized, by State, Australia,

: 1960/61-1g6n/70

' '! : : New L : South ° Western

3 i Year ! Total 1/ : South : Victoria :Queensland: Australia® Australia‘® Tasmania

) H : : Wales :. : : :

: T T T 1,000 acres - - - - = « = - - - & o o o - . .

: 1960/61...: 25,572 6,577 9,403 21 3,300 6,125 1,080

: : 1961/62...: 27,572 6,594 9,661 32 3,583 6,471 1,154

; 1962/63...: 29,351 7,381 9,940 33 3,750 7,002 1,165

s . 1963/64...: 32,499 9,108 10,525 44 3,993 7,447 1,291
1964/65...: 37,627 10,967 11,455 38 4,714 8,888 1,330
1965/66...: 39,156 10,624 11,730 131 5,033 10,051 1,475
18966/67...: 41,107 9,927 12,502 180 5,237 11,601 1,588
1967/68...: 40,692 9,697 11,353 259 5,130 12,5387 1,561
1968/69...: 36,257 7,867 9,233 299 4,270 13,037 1,481

1969/70...: 40,058 8,428 10,408 360 4,062 14,295 1,473

1/ TIncludes A.C.T. and Northern Territery.
Seurce: (51, 55).

Jse of fertilizers in Australia will continue to expand if export markets are
available for crop and livestock products at the price levels of recent years. Howaver,
efforts to curtail farm production {such as delivery quotas on wheat) or serious price
declines {such as the drap in waol prices) would tend to curtail fertilizer use through
reduced cests and a lowar requirement for newly clesred land.

=

Irrigation

Irregular rainfall and river flow in Australia have resulted in construction of
b large irrigation projects throughout the country. 1In 1968/69, over 3.3 million acres .
§ were irrigated, a 50-percent increase since 1980/651 (appendix table 41). 29/ About ;
90 percent of this irrigated area is in southeastern Australia (75, p. 28), 39/ with
water supplied mainly from the Murray and Murrtumbidgee River systems. The most impartant
projeckt in this region is the Snaowy Mountains Scheme which will not be fully completed
until the mid-1970's. This project will increase irrigated area in the region by over

30 percent, providing additional irripation for pastures and horticultural crops.

Most of the irrigated land in Australia is used ror pasture. Irrigated pastures--
nearly 3.3 percent of tatal pasture areas in 1969/70--require irrigation throughout the
year and must be stocked neavily to make irrigation profitable. Despite its widespread
use, irrigated pasture generally vields lower returns than herticultrural ctops for the
quantity of water used.

Northern Australia has a much smaller portion of irrigated land than does sputhern
Australia. Although large quantities of water are available in Northern fustralia, the
costs of developing such an isolated area are high. The major irrigation project in the
north is on the Ord River, where effarts are being made, to develop a viable agriculture.

28/ Despite this rapid inerease, only 0.3 percent of agricultural land was irrigated.
30/ 1Includes all of New South Wales and Victoria and parts of South Australia and
Queensland.
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Cotton is the major crop currently grown in the area, but production of grain sorghum
and beef cattle is inecreasing. Some increase in both corn and sorghum produetion in
irrigated areas is expected by 1975. Irrigated sorghum production is being expanded
to make Australia a more reliable world supplier.

The average surface runoff of water over all of Austrelia is only one-third that
of the world average, which inposes severe limitations on further large-scale irrigation
projects. The severe droughts common to Australia place farmers on irrigated land in
a very favored position.

Changes in Livestock Technology

New Breeds

Historically, Eurcpean breecds of beef cattle--Hereford, Shorthorn, and Aberdeen
Angus--have formed the backbone of the Australian beef industry. These breeds were
introduced in Australia by farmers migrating from Europe. More recently, and particularly
in northern Australia, there is a strong trend toward the use of tropical beef breeds and
their crosses. The European breeds are frequently crossed with the Zebu and Brahman
cattle from Asia for the heat tolerance and tick resistance characteristics of the latter.
In addition, the added factor of hybrid vigor is achieved. Several erosses, especially
the Droughtmaster and Santa Gertrudis, 31/ have also exhibited considerable heat tolerance,
tick resistance, and hybrid vigor. However, low fertility is a problem in some strains
of Santa Gertrudis (3, p. 2.

The use of two newer breeds--Charglais and Murray Grey 32/ --reflects a trend toward
producing larger animels. Both breeds have shown ability to gain weight rapidly and
gre being used in crossbreeding programs, partieularly in the intensive beef areas of
Queensland. Although the Australian Government has prohibited imports of cattle since
1958, it now permits the importation of semen under g 2-year quarantine. The impact
of this more liberal policy and of newly developed tropical breeds and their crosses
will be noticed only to a limited extent through 1975.

The Merino breed has dominated the sheep industry since its inception in Australig
because priority has been piven to the production of wool--not lamb or mutron. However,
with declining wool prices, the production of meat-type lambs is recelving more emphasis,
resulting in increased mating of meat-type rams, such as the Dorset, Border Leicester,
and Romney Marsh (141, pp. 15-16), to Merino ewes. The outcome is coarser wool but an
improvement in the quality of the lamb carcass.

Pasture Improvement and Feeding Practices

An important result of the pasture improvement program has heen the increased stock-
carrying capacity of the new pasture species. BExtreme caution should be used in general-
izing what this rate should be bacause of such factors as variation in scoil condition
and fertility, climatic conditions, time of year, and size of animals. However, it is
not uncommon for a well-managed improved pastute to show a two- or threefold increase
in its stock-carrying capacity.

An experiment in Queensland revealed that native pastures oversown with Townsville
stylo could carry a ratioc of one adult cow to 3 acres. A more Important finding was a

31/ Both the Droughtmaster and Santa Gertrudis are essentially Brahman-Shorthorn
crosses, but the Santa Gertrudis is a U.S. bread and the Droughtmaster was developed
in Australia.

32/ The Murray Grey is a cross between a white Shorthorn male and an Aberdeen Angus.
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fivefold incresse in livestock gains per acre (61, p. 11}, which was partially attri-
butable to greater stock-carrying capacity. A more significant result, however, was
the rapidity with which the cattle gained weight.

Indications are that Australian farmers have not fully utilized the technology
afforded them by pasture improvement. Experiments have shown that up to 10 sheep per
acre can be carried on improved pastures under adverse conditions (131, p. 23). Under
similar conditions, however, Australian farmers normally carry only two or three sheep
per acre. Shortage of livestock, labor, and capital are cited as reasons for this dif-
ference. Probably equally important is the farmer's hesitation to carry more sheep
per acre simply because he is not used to having such high stock concentrations and
his fear of losing large numbers of iivestock due to disease or severe drought.

Significant progress has been achieved in the supplementary feeding of livestock
during periods of drought. This process can take the form of supplementing standard
pastures with grain crops {green or mature) or the direct hand feeding of grain, rough-
age, urea block, or other feeds. The objectives are to reduce animal mortality, improve
fertility, and avoid weight losses. Where livestock are under reascnably close control,
supplementary feeding appears feasible. However, getting supplemental feeds to the
animals under open-range conditions poses & logistics problem.

Although most livestock producers continue to pasture cattle and sheep until they
are marketed, crop fattening and lot feeding, though still small undertakings, have gained
in importance. Crop fattening is relatively popular in Queensland, where nearly 40
percent of Australia's beef cattle are located. By allowing cattle to crop graze, they
can be marketed at a more desired finish and at a higher weight. Crop fattening does
not require any large additional investment, but pasture land is normally diverted for
this purpose. Lot feeding requires construction of some type of enclosed facility, but
it can be moderate in cost (see p. 28).

Pest and Disease Control

Australia has adopted very tight quarantine measures Lo exclude pests and diseases
that are prevalent in other countries. While such efforts have kept Australia from
incurring many animal health problems, they have alsc restricted the introduction of
new cattle and sheep breeds.

The control of rabbits through myxomatosis 33/ has curtailed substantial pasture
and crop losses in Australia. The sheep industry has profited immensely from these ad-
vances. In areas where rabbits have developed a partial immunity to the virus, new
vectors--such as rabbit flea--or new methods of contreol--such as poisoning--have been
introduced.

The cattle areas of northern Australiz have suffered large losses each year from
cattle tick (93, pp. 356-368). While farmers have not been able to eradicate this
disease, it is being controlled more effectively by spraying or dipping. These com-
pounds are limited by their need to be administered on a regular basis and ticks become
resistant to them. Tick control is also possible through use of controlled grazing,
that is, rotakion of pastures. Efforts to build up cattle resistance to ticks are
continuing through the use of the Brahman breed which is inherently tick-resistant,

The cattle industry also has benefited from control of bovine pleurc-pneumonia.
The disease still exists in parts of Queensiand and the Ngrthern Territory, but con-
tinued vaccination of cattle has largely eliminated it in other sections of the country
(2).

33/ Myxomatosis is a virus disease spread rapidly by innoculated mosquitoes. It has
killed about 1 billion rabbits (138, pp. 28-29).
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In the past, large amounts of range feed were consumed by kangarocs and wallabies,
but hunters now keep these animals in check. The construction of dingo-proof fences has
lessened the threat of dinpoes (wild dogs) te the sheep industry.

Improved Transport Facilities

Australia's transportation network made rapid progress during the late 1960's.
Sea 34/, rail, and road transport are now peared to bulk handling of agricultural pro-
duets, particularly wheat and fertilizer. 1In addition, the meat shipping industry is
almost entirely containerized; cargoes consist of a consolidated package of like goods
in uniform shapes and sizes. Containerization allows a substantial veduction in handling
costs prior to shipping.

The railway system has adopted a uniform gauge system for interstate transport,
which facilitates long-distance rail transport. 35/ The shift to diesel traction has
resulted in substantial economies in railway operations, particularly in long-distance
haulage. However, construction of additional rail facilities in remote areas is con-
sidered far too costly when compared with the other possibilities for expanding the
transportation network (128, p. 1), Railways are used falrly widely for cattle in New
South Wales and Victoria since they are readily accessible to many producers. The
guiding principle in moving livestock by rail is the time needed to freight live animals
from rural areas to packing plants. In moving livestock by trains, frelght cars are
allocated in the following order: (1) fat and finished stock, (2) feeder cattle, and
(3) animals for resale for restocking of herds.

Construction of cattle roads in northern Australia is the most important develop-
ment in transport technology. Less than 20 years ago, droving--moving ecattle gverland
to railroads or to packing plants--was the common means of transport (128, p. iii).

A survey of the beef cattle industry as of 1965, however, indicated that roud trans-
port of live animals to market was far more prevalent than droving (34). These new
Toads are built in conjunction with existing railroads, facilitating a combined move-
ment of beef cattle by road and rail. Many of the planned roads are scheduled for com-
pletion in 1974 (fig. 9). As of June 1970, a total of 2,847 miles of roads had been
built including {4, p. 11; 128, p.. 7 and 9}:

Queensland --- 950 miles
Western Australia --- 272 miles
Northern Territory --- 1,170 miles

Transport by cattle trafns 36/ began in the late 1940's and has been expanding in
areas where road construction is adequate to permit this method of transport. The
actual number of animals moved from cattle stations to market by truck varies by States.
In New South Wales, 75 percent of the cattle are marketed by truck; in Vietoria, 74
percent; in South Australia, 98 percent; in Western Australia, 95 percent; and in Queens-
land, 45 percent (34).

A direct result of the improved transportation system i the increase in turnoff
and quality of beef cattle in these areas. Better access is now possible to fattening

34/ 1Ip the past, ocean expotrt was entirely under flagships of other countries.
Australia's cargo ships serviced only tha ports of Australia.

35/ Nevertheless, railroads vemain under individual State control and different gauge
railroads still exist. Rates tend to be high and competition from trucks is effectively
regulated by road taxes.

36/ Usually two to three truck trailers hooked together and pulled by a large tractor
truck.
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and feed-growing areas 37/ in other parts of Australis and to the in-mpvement of breeding
stock. Farmers are now able to haul cattle longer distances to markats without the loss
of weight which was incurred by droving. Both younger and older cattle can be moved to
the market, since the trip is less rigorous.

Other Developments

Several other important but less dramatic changes in management practices and farming
techniques have taken place in Australia in recent years. Experiments have been done
with cloud-seeding to get more land into agricultural use. They indicate that cloud-
seeding can increase rainfall 10-20 percent above the normal amount (115, p. 39}. Areas
in southern Australia that are near the Murray and Murrumbidgee river systems would bene-
fit most from this technique. Apparently, rainfall can be artificially increased in re-
latively high rainfall areas, but little success is expected where natural annual raine
fall is below 20 inches.

Modern practices of land clearing are used in Australia. Timber is felled by a
heavy cabla stretched between two large tractors, burned when dry, and new pasture
species sown directly into the ashas. Most land clearing is done under conlract, and
the process is moch more efficient and less costly than it used to be. Oversowing of new
pasture varieties has become a common practice since the early 1960's. Generally, new
pasture varieties are sown in strips directly into native pasture. These strips cover
about one-third of the total area and allow the new pasture to spread aver tho LN SOWR
portion of the field (80, p. L15}, This is usually done after the pastures either are
close grazed or the area is burned off. This technique permits the elimination of
cultivation, and the pasture is often fully developed in 3 years.

V. MARKETING AND GOVERNMENT ASSISTANCE
Various aspects of marketing and Government assistance have an impact--both direct

and indivect--on the growth of Australia's grain-livestock economy. This chapter hign-
tights some important corsiderations.

Marketing of Grains, Livestock, and Livestock Products

Australia depends heavily on export markets ce dispose of surplus agricultural pro-
duction (table 10), 38/ and the Government's agricultural policies reflect this depend-
ence. All major agricultural commodities are subject to some form of State or Common-
wealth Government control, but arrangements vary by commodities. The following paragraphs
discuss marketing of important grains and livestock products.

Grains

Wheat.--The Australian Wheat Board (AWB) has historically taken title to all wheat
exceplt that retained on farms for seed and Ffead. However, since 1969/70, small percent-
ages of the crop have been snld for feed and milling by farmers cuiside AWR's regulated

37/ Agistment, the process of hiring ocut the feeding of one's livestock an anakther
property, is relatively comnon in places in Australia because of frequent local droughts.
38/ However, the shave of agricultural eXports in total exports declined from nearly
80 percent in 1960 to 55 percent in 1970, despite the fact that the volume of major

agricultural exports has increased {appendix table 42).
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marketing schemes. These sales have been made in what is known as the "prey market'
under Section 92 of the Constitution, 39/ which permits uncontrolled movements of prain
across State borders. Grey market sales occur generally if AWB has no storage facilities
te handle the wheat or if transport facilities are not readily available to the farmer.

Table 10.--Percentage distribution of selected Australian agricultural
commodities exported, 1960-70

R Ccmmodi_g____________*v________“_________
Year " Wheat ; Barley ; Oats ; Cotn ; Sgg;ﬁﬂm ;Bejza?ndigzﬁtiggb; Wonl
A - =+« -t | R R
1960 : 33.3 36.8 15.7 0.6 33.2 4.4 17.6 86.2
1361 : 51.9 81.7 34.5 -- 3.7 33.5 17.9 96.1
1962 : 65.2 7%.4 27.7 -- 16.9 42.1 19.8 94.9
1963 : 46.3 23.8 26.0 5.3 19.7 43.6 23.7 86.7
1964 H 68.8 36.0 23.8 -- 6.0 45.6 23.9 1.5
1865 : 80.9 38.9 33.2 .6 7.2 48.0 25.2 94.3
1965 : 40.6 16.2 12.9 -- 3.6 46.8 27.6 83.9
1567 : 86.2 50.9 55.9 1.1 20.1 46.6 26.7 89.9
1968 : 43.9 7.8 10.6 1.6 10.4 44.5 29.9 84.0
1969 H 45.1 25.2 19.8 -- 38.6 43.2 20.4 84.3
1970 H 82.0 26.4 12.9 4 11.9 49.1 36.3 92.3

-- Mezans negligible or none.
Source: (33; 66, p. 33; 130).

The AWB is the only commodity board directly controlled by the Cemmeawealth Govern-
ment. 40/ It has broad powars in trading and is technically respomsible Far the markating
of all wheat and flour--both domestie and foreign. Although the AWB takes title ta wheat
purchased Erom farmers, it does nol assume actual possession of the grain. Wheat
deliveries &ve made by farmz2rs to local elevators, where grain elevator boards ar bulk-
handling authorities-.acting as agents of the AWB--receive, wveigh, grade, stnre, and
fumigate the wheat.

Foreign sales of wheat, which neurly tripled in value bztween 1960 and 1970 (fig.
10Y, are bandled in various ways by the AWB. Export contracts may be negotiared directly
with overseas buyers representing Eoreipgn governments, with government purchasing agents,
er with private traders. European and Middle East sales are consummated by the AWB's
Australian Wiaat Committee in London. Wheat for export is sold both on a ¢.i.F. and
f.a.b. basis. The Australian Government, as signatory to the International Grains
Arrangement, is committed to supply 225,000 metric tons of wheat annually under the
Food Aid Convention.

39/ Bec. 92 states, "The imppsition of uniform duties or customs, trade, commerce and
intercourse among the States, whether by means of internal carriage or ocean navigatian,
shall be absclutely free."

40/ Other Commonwealth marketing boards exist for dairy products, apples and pears,
dried Truits, canned fruits, meat, eggs, haney, tobacco, and wine. These boards are
monopolistic in the exporting of their vespective commodities, but have little, if any,
contrel over domestic marketing of their products. Aside From commodity boards at the
Federal and State levels, some commndities in some localitites are marketed through
canperatives, grain pnals, or, nmore recently in the case of wool, a commission.
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AUSTRALIA: WHEAT EXPORTS®
BY COUNTRY OF DESTINATION (_VAI.U_E BASIS)
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Figure 10

Because of a large accumulation of wheat stocks, delivery quotas were introduced
with the beginning of the 1969/70 crop. The national quota for wheat deliveries to the
AWB for that year was set at 9.6 million metric tons. Tu the following year, the quota
was reduced to 8.5 million metric Eons. The reduced havvest of 7.9 million metric tons
of wheat in 1970/71, plus & favorable export period during the 1969/70 marketing year,
resulted in a 9.1-million ron delivery quota for 1971/72. Much of the increased quota
is for prime hard varieties of wheat in short supply during the 1970/71 season.

Price differentiatigg is an integral part of Australia's wheat marketing system.
The current Wheat Stabilization Plan provides three prices, subject to an annual Te-
view, which are payable to producers. Prices announced for the 1970/71 season were:

(1) $1.74 per bushel for all wheat sqld and consumed domestically for faod
{2)  $1.475 per bushel on 200 million bushels of fair aversge quality (f.a.q.)
bulk wheat exported

(3)  $1.45 per bushel for feed wheat and wheat used in starch manufacture.
Proceeds from a1l sales of wheat, after allowing for payments into or from the Wheat

Stabilization Fund, are pooled and growers are paid uniform prices 41/ subject to pre-

41/ Thé_gnly exception is the 2.5 cents per bushel freight rebate paid to Western
Australia producers since their grain shipment costs are lawer.

44




e

e

YRS

miums or deductieons for quality. The AWB glves an advance payment to growets soon after
the wheat is delivered. Since 1957/58, the advance payment has been set at $1.10 per
bushel. The guaranteed price on exports (applicable only to 200 millioa bushels) is
funded partially by an exportt charge on wheat daliveries. The export levy is assessed
only waen the average expart exceeds the guaranteed price by 5 cents a bushel and is
limited to 15 cents a bushel. These export charges are payable to the Wheat Stabiliz-
ation Fund which, by the terms of the current plan, is limited to $80 million. In

seasons when the export price is less tham the guaranteed price, the difference in price--
up teo 200 million bushels of exported wheat from any season's crap--is paid from the Wheat
Stabilization Fund, which--in some years--is subsidized by the Commonwealth Treasury.

Marketing standards for wheal are established annually in each State, but most
wheat is graded fair average quality (f.a.q.}. Ta qualify for f.a.q., the grain must
be: (1) 60-pound bushel weight, (2) not more than 12 percent moisture, and {3} not
more than 5 percent unmillable material (including eracked and broken kernels). Wheat
that does not measure up to these specifications is sold as "off-grade” at lower prices,
The AWB is trying to improve the wheat grading system. 42/ In addition, attention “as
been given to the needs of importers and milletrs by establishing a Market Servicing and
Research Unit within AWB.

Feed Grains.--Feed grain marketing varies from State ta State, depending on the
crops produced and the importance of the crops in tha export field. The Commonwealth
Government has only a minor role in the operation of the State Legislated Boards en-
gaged in the marketing of feed grains. However, the Minister of Primary Industry en-
deavors to ensure that adequate supplies of feed and nalting grains are retained for
domestic needs. In most years, this doas not present a problem since domestic barley
prices are above prices in export markets.

Three barley boards.-Australian Barley Board (ABB), Queensland Barley Bmard, and
Western Australian Barley Marketing Board--function as trading authorities. The boards
conduct their own pooling arrangements for each year's crop and pay the growers according
to the variety and grade of barley marketed. In the 1950's, about 90 percent of the
barley produced was marketed through marketing boards, but by the mid-1960's the per-
centage had dropped to about 50. The bulk of barlev exparts, which totaled about 25
percent of totsl production in 1968/69, is now channeled through the ABB. 43/

Australia has two voluntary oat pools--one in Western Australia and the other in
Victoria. These pools chiefly are engaged in the sale of oats on export markets. They
prol the receip:is and make equal payments to grower-members as sales are made. Members
of the Western Australian ponl receive advance payments.

The Atherton Tebleland Maize Board contrels the marketing of all corn (maize) pro-
duced in northern Queensland. 44/ The major portion of the corn proaduction is marketed
damestically for use as pig and poultry feed. In same years, when pasture conditions
are extremely poor for cattle in northern and western Queensland, Earmers purchase corn

42/ For example, in the 1970/71 sesson, hard types of wheat produced in New Sauth
Wales were broken down into finer designations, such as Northern Prime Hard, MNas. 1 and
2; Northern Hard; Off-grade; Special off-grade; Soft biscuit and Falcon Hard.

43/ Legislation enacted by South Australia and Victoria in 1947 empowars the ABB to
“purchase, acquire, sell, dispose of, Lreat, store, protect, transport and handle barley
and barley produacts.” The ABB may perform its own sales and shipping functions ar license
persans or organizations te perform as its agents, Tarmers are rejquired to sell all
thelr grain to the ABB except quantities needed for on-farm use.

44/ Corn production in Victoria had become so stabilized--about 5,000 tons per annuw--
that the Victorian Maize Marketing Board ceased to function with the 1969/70 crop.
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for cattle feed. Payment to growers is based on the net returns realized from the oper-
ations for a given crop year.

Provisions were made in 1970 <or the establishment of an Australian Coarse Grain
Growers Association to export both corn and grain sorghum. The first act of the asso-
ciation was to create a pool for export sales of surplus New South Wales corn. A first
payment of 70 cents per bushel for corn delivered to the pool is followed by a final
payment made after export sales have been completed for the season. The New South Wales
Grain Elevator Board is responsible for the actual physical handling of the grain through
wheat silos designated for corn.

The Central Queensland Grain Sorghum Marketing Board buys sorghum from farmers in
designated areas of central Queensland, arranges storage, and markets sorghum in Aus-
tralia as well as overseas. 45/ Growers receive an advance payment upon delivery of
the grain to the board. Final payments are made when all grain from a season's pool is
sald and all storage and marketing costs are deducted.

Livestock and Livestock Products

Live Animals (Cattle, Sheep, Lambs).--The livestack auctian is the principal methad
of marketing live animals in Australia. Auctions or saleyards exist in all State capitals
as well as in major rural livestock centers. Livestock sold at auctions go either to
farms for stocking ar to slaughtering plants. The largest avctions--Homebush and New
Market--are located in the vicinity of Sydney and Melbourne. Larger cattle producers
are represented by agents at these auctions. Agents sort the animals in the saleyards
into salable lots, conduet auctions, recard proceeds, and make payments to producers.

The producers pay the agents on a fee basis For their services.

Sometimes farmers sell directly to butchers faor the local retail market or to othar
producers for breeding or further feeding. Some slaughtering and meat packing plants
purchase cattle at the farm {from producers or agents representing the producer} for
fattening to ensure regular supplies of animals for processing. Producers may also
decide to sell their livesteck akb saleyards direetly to agents or ko other producers.

Most cattle, calves, sheep, and lambs marketed at auctions are sold on a per head
basis, that is, without being weighed. However, since 1968, the Homebush auction has
marketed cattle and calves on a carcass-weight basis.

Payments to producers for livestock sales depend on the method of sale. Most sales
at the farm, or direct sale by producers at saleyards, are believed to be in cash. In
some States, agents report their sales as consignment sales, and settlement probably
is made to producers on a periadic basis after commission and other related costs have
been deducted.

A livestock slaughter levy of not more than 75 cents per head is charged producers
on vattle sold for slaughter that exceeds 200-pound deadweight. A similar levy (not to
excead 7.5 cents per head) is charged producers on sheep sold for slaughter. Funds from
these charges are used to finance the operations of the Australian Meat Board (AMB),
including the Australian Meat Board Research Committee programs and cooperative investi-
gations as well as projects with the Commonwealth Scientific Industrial Research Organi-
zation (CSIRO}. 46/

45/ The Queensland Grain Growers Association handles marketings from southern Queensland.

46/ The actual amount of the levy set for 1970 was 33 cents per cow and 3.33 cents
per sheep. Twenty cents of the 33 cents was allocated to research and the remainder to
cperational costs of the AMB. Of the 1970 levy collected on sheep, 1.75 cents was for
research and the remainder for baard financing.

46

M




Producers are responsible for frelght costs incurred in the transfer of livestock

i to salevards or sleughtering plants. If livestock are transported by truck, producers
contract with truckers for an entire season. Some large holdipgs maintain their own
trucking facilities, particularly for long hauls in Queensiand or the Northern Territory.

Beef, Mutton, and Lamb.--All of Australia's slaughtering plants are subject to the
Federal Department of Primary Industry’s sanitary and inspection requirements, coordinated
through State Departments of Agriculture. As of July 1, 1970, over 100 private slaugh-
tering plants had licenses to process and export meat. Not all these plants, however,
were certified to ship meats to the United States--Australia's major market (see figs.

11 and 12). Some plants were removed from certification in the second half of 1970 be-
: cause of a U.S. ban on Australian wmutton from packing plants that did not meet sanitary
g ! regulations of the U.3. Wholesome Meat Act of 1967.

Meat prading, for the most part, is confined to meat exports. BSet specifications
exist, however, for branding of lamb carcasses that are channeled into domestic con-
sumption. A limited beef-grading scheme also operates in Queensland.

Meat markets or butcher shops are the main retail marketing outlets for fresh meats
in Australia. As of 1967, about 75 percent of meat purchases in retail channels wezre
made through butcher shops--a drop of 23 points from the 98 percent made in the late
1950's. About 20 percent of retail sales of fresh meats are currently made through
grocery stores. The amount of sales made through supermarkets is not known but is
believed fo be expanding.

Promoting the sale of meat and meat products in Australia and in foreign markets
ig the principal responsibility of the AMB. Under the Meat Industry Act of 1964, the
AMB may purchase and sell meat in its own right when markets for the meat must be devel-
oped. AMB has representatives in principal foreign marketing areas and is active in
domestic market promotion. It also has lisison programs with industry and coordinates
meat research projects with CSIRQ, universities, and the Commonwealth Department of Pri-
mary Industry.

AMB uses a diversification scheme to ensure that beef, veal, and mutton exports 4
to the United States are maintained within the voluntary quota limits set by the U.S.
. Government. The main provision of the scheme is that meat exporters must ship specified
; amounts of beef and mutton to markets other than the United States to qualify for the
: U.S. market. The AMB reviews the performance of exporters monthly and, since May 1970,
all exporters must be approved before making shipments to the United States. The AMB
gives approval to exporters holding a diversification credit at the time of making ap-
plication to ship. 47/

Wool.-~Untll the 196%/7Q season, wool--one of Australia's major exports (fig. 13}--
was the only major agricultural commodity marketed freely in Australia. However, &
sharp decline in prices since the mid-196Q's resulted in two actions by the Australian ]
Government, with the approval of the wool industry. The first, in lat.: 1969, provided !
for the creaticn of a nonstatutory authority, the Wool Marketing Corporation. The second,

_ - in late 1970, was the passage of the Australian Wool Comnission Act of 1970, which au-
B thorized the formation of a Wool Commission.

The Wool Marketing Corporation was established to provide financial assistance to 3
woolgrowers. The principal function of the corporation was the administratien of a :
price-averaging plan operating under the auction system to stabilize prices to small
woolgrowers with sales of less than four bales. With the adoption of legislation author-
izing the establishment of the Wool Commission in 1970, the Wool Marketing Corporation

47/ Export certificates {(or options) to the U.S5. market axe negotiable among meat
exporters.
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ceased to exist and all its functions were transferred to the Woal Commissicn. The
Commission's principal functions are to:

{1} Admninister a flexible price reserve scheme for all wool sold at auction

(2) Formulate standards for preparing and classifying wool for auction or
other sales

{3) TFormulate and coovdinate sales procedures for wool auctions, such as
small lot sales, price schediles, asnd provisions for advanced payments
to producers

(4} Set criteria for sales of wool outside auctions, if the wool cannot
qualify for auction marketing

(5) Advise the Minister of Primary Lndustry of price trends and marketing
practices relarive to wool on a biweekly basis

{ - w.uipate, with approval of the Ministry of Primary Industry, in
negotiations affecting wool marketing such as freight rates, and in
appraisal of recommendstions fox improved marketing schemes

(7} Conpsrate with the Woal Board and other organizations in solving pro-
blems related to market promotion, research, and methods of marketing
wonl

{8) Conperate with foreign wool organizations in the adoption of worldwide
procedures for wool marketing.

AUSTRALIA: WOOL EXPORTS
BY COUNTRY OF DESTINATION {VALUE BASIS)

1960 1970

il

JAPAN
25%

UNITED
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,g?ﬁ %
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100 KIiNGDOM
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Figure 13
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In addition, certain general marketing functions have been performed for a number
of years by the Australian Wool Board. The present board, established in 1962, evolved
from an earlier organization set up in the 1930's. In general, the Wool Boards' fune-
tions include: (1) market promotion, (2) coordination of research, (3) operation of
a wool-testing service, {4) investigation of matrketing arrengemeats, and (5) an advisory
board on marketing.

Ninety percent of the wool marketed in Australia is sold by auctien. Wool now
offered for auction must be in amounts exceeding 3 bales and be of a class or quality
to qualify for the flexible reserve price bid set by the Wool Commission. When offerings
of wool by growers dn not meet the above standards, the commission has the authority,
with' the consent of the grower, to purchase the wool. The wnol is then processed until
it does meet the minimum auction standards. On cccasions when the Wool Commission pur-
chases from growers, it pays the grower a price equivalent to the most recent reserve
price set for that particular type of wool, or such higher price as the commission may
elect. When wool offered at auctions does not receive a bid equivalent to the reserve
price set by the Wool Commission for any given period, the commission may bid the wool
in at the resreve price and hold the wsol for future sale at auction or other method
of dispasal.

The extent of private sale of wool by growers to brokers or country dealers varies
from State to State. About 30 percent of the wool marketed in Western Australia is
transacted by private sale. The country dealers or brokers, as a rule, resell wozl at
auction et a higher price. Under the new system nf marketing contrel inaugurated in
1970, private selling of wool is expected to decline and possibly eventually ceassa.
This expectation is especially true if present low prices for wool continue.

Growers receive payments for their wool from brokers who handle the producer's
wool at auetion, from country dealers or agents who buy directly from the grower, and,
more recently, from transactions of the Australian Wool Commission. Brokers charge a
State-fixed rate of commission to the grower. The grower is responsible for handling,
storing, advertising, and cataloging costs, and for miscellaneous selling costs., These
charges vary by auction center in each State. The producer must also pay the costs of
interlotting, reclassing, repacking, or reconditioning wool, should these steps be
necessary for orderly marketing. 48/

& new wool marketing "complex' is under construction near Sydney. It combines
huge wool stores and receiving and grading rooms with closeby railway and port terminals
Eo facilitate lower costs of handling and transporting wool. This new marketing structure
is scheduled to operate in the 1971/72 season. 4 reil freight concession of 65 cents
per bale will be given to all New South Wales woolgrowers shipping their wool! to the new
complex.

Government Assistance

The Commenwezalth Treasury provides assistance to agriculture in the form of grants,
subsidies, and contributions to research.49/ Direct Government payments on agricultursal
commidities, excluding fertilizer and other input subsidies, were $128 million in 1970/71,
compared with $60 million in 1969/70 and $110 million in 1968/69. The amount for 1970/71
included $30 million for emergency assistance to woplgrowers.

48/ Small producers' wool, classed and baled at the farm level and then matched with
other prowers' baled wool for marketing is known as interlotting. Pooling or bulk-classing
is the process of classing a small producer's wool in the shearing sheds and then resoriing
or classing it by brokers and matching it with wool of other growers.

49/ No attempt is made here to account for all forms of Government assistance to agri-
culture. A comprehensive accounting would be complicated by the allocation of assistance
benefiting both nonagricultural and agricultural sectors. Only subsidies on commaodities
and inputs are discussed in the following paragraphs.
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Subsidies on Commodities

Grains.--Much of the Government's assistance to the grains sector has been limited
to wheat. Support prices, administered by the AWB under the Wheat Stabilization Pro-
gram, date back to 1947/48. The Government has made payments to the Stabilization Fund
each year since the finalization of payments for the 1959/60 crop (Pool No. 23), totaling
$156 million through the 1967/68 crop pool.

Government import policies can also provide indirect assistance to agriculture.
Grain imports in Australia legally are not restricted other than by quarantine regul-
ations and tariffs. From an actual trade standpoint, however, wheat trade is controlled
by the AWB, and imports have not been permitted except in 1957/58 when stocks were low
because of drought. Quarantine regulations ara rigid and currently, Canada, New Zealand,
and the United States ave the only areas from which grains or grain products are admitted.

Livestock and Meats.--The 15-year meat agreement with the United Kingdom--1952
through 1967--provided for deficiency payments to exporters and producers when prices for
Austraiian beef, veal, and lamb dropped below guaranteed minimum levels. Sometimes,
mutton waes alsc included. The United Kingdom discontinued all price guarantees on
beef and veal with the termination of the mest agreement at the end of tie 1966/67 mar-
keting pericd. However, the Australian legislation canceling deficiency payments on
most meat shipments to the United Kingdem was not effective until after the 1968/69
marketing season.

In addition to the long-term meat agreement with the United Kingdom, Australia
negotiated special arrangements {known as the Lamb Export Scheme) in 1962 for lamb ship-
ments Lo the United Kingdom. The agreement contains price incentives to encourage pro-
cessors to ship lamb to the United Kingdom in peak supply months--September through
February--rather than holding for later periods in the chance that prices in the United
Kingdom would be higher. In the 1969/70 and 1970/71 marketing years, exporters who
shipped lightweight lamb (36-pound carcasses) to the United Kingdom during September
to November of each year were guaranteed a minimum f.o.b. price of 18 cents per pound
by the Australian Government. On shipments of lamb to the United Kingdom during December
to February, the guaranteed minimum price was set at 16.5 cents per pound.

Aside from tariffs, imports of livestock and livestock products are strictly con-
trolled under quarantine acts of the Commonwealth Government. Imports are limited to
"disease free" countries--chiefly New Zealand and the United States, depending on the
commodity. An import ban is in effect on breeding stock (cactle) from the United States
bacause the Australian Government contends that U,S. cattle are susceptible to '"bluae-
tongue'" disease. All frozen meats are prohibited entry into Australia unless originating
from New Zealand.

In the late 193Q's and early 1960's, Australia and some foreign nations negotiated
a number of bilateral arrangements which provided Australia with export market assurances
for fresh (chilled and frozen) and canned meats. In addition Lo the long-term agree-
ment with the United Kingdom, bilateral negotiations took place with West Germany, Canada,
Poland, Hungary, Bulgaria, and Czechoslovakia. Since 1964, Australian frozen beef, veal,
and mutton exports to the United States have been subject to import limitatiomns under
U.S. Meat Import Law {P.L. 88-482). As a major supplier of eXports to the United States,
Australia's share of the market is just under S0 percent. In 1970, the AMB negotiated
substantial sales of beef and mutton to the U.S.8.R,

Subsidies on Inputs

Fertilizer.--Total subsidy payments on all fertilizers used by farmers were estina
mated at $56.5 million for 1970/71, or about the same level as the $56 million paid in

51




1969/70. Subsidies on both superphnsphate (including trace elements) and nitrogenous
fertilizers are payable directly to farmers.

Subsidies on superphosphate, the most important fertilizer used on bath crops and
pastures, were introduced in 1963 to eacourage development of virgin farmland, chiefly
in the nnrthern and western areas. Aside From Western Australia, the main increages
in the use of phasphate fertilizer have taken place in New South Wales and Victoria.
The First subsidy, effective through 1966, provided for a %5 par long ton payment to
users of superphosphate and $30 per toa payment on the phesphorous pentoxide contant
of other phnsphate fertilizers. TIn 1866, legislation extended the subsidies for another
3 years. In 1968, the Government increased the subsidy on superpheosphate to $8 per ton
and to $40 per ton for other phosphate fertilizers. In 1969, the Government again in-
creased the subsidy payments by 50 percent on superphosphates--from $8 to %12 per ton--
with corresponding inecreases in subsidies on other phosphatic fertilizers. Justification
for increasing the subsidies was {wofold: (1) reduce fertilizer costs te all farmers and
thus encourage production for export; and (2) reduce costs of production in the wheat
and sheep industries. The cost of the subsidy tn the Commonwealth Government ranged
from $21 million in 1963/64 to $46 willion in 1969/70, and approximately $200 million
since the phosphate subsidy program began in 1963.

Since 1966, the Commonwealth Government has given farmers a subsidy of $80 per long
ton on the nitrogen content of fertilizers. These pavments apply to both domestic and
imported products, if domestic production is not adequate to meet farmers' needs. The
subsidy payments on nitrogen products were extended in 1969 for a second 3-vear perind
ending in October 1972. 1In the 1966#-69 period, nitrogencus Fertilizer subsidy payments
to farmers totaled $28 million, In the fivst vear {1970} of the second 3-vear period,
subsidy payments to farmers amounted te $10 million. In addition to the subsidy paid
to farmers, a Government subsidy of $80 per ton was paid to manufacturers ($36.80 per
ton on urea, 46 percent nitrogen; and $16.80 per ton on sulphate of ammonia, 21 percent
nitrogen) .

Irrigation.--Under the preovisions of a Mational Water Resources Program adapted in
1966, the Commonwealth Government has engaged in a 10-vear program aof gssistance to
States, totaling $150 million, for the development of irrigation, water conservation,
and flood contrel projeets. By 1970, half these funds had been ellocated toa projects ta
assist agricultural irrigation. Some projecks being constructed include:

(1) Ord River praject in northeast Western Australia {Irrigation of 180,000 acres
at an estimated cost of $48 million; area now irrigated being used for cotton
production, but also suitable for grain sarghum and oilseeds)

(2) Copeton Dam in New South Wales (Trrigetion of 50,000 acres with planned use
for grains, oilseceds, and fodder crops; Commopwealth Government grants total
abput $20 millian)

{3} Tailem Bend--Keith Pipeline Project--South Australia (Irrigation of 2 million
acres suited far sown pastures)

(4) Comprehensive Water Supply Scheme for southwest Western Australia (Irrigation
of 3.7 million acres for promotion of livestock and feed crops)

{5} Emerald Irrigation Project in central Queensland {Irrigation of about 60,000
acres fovr production ~f catton, grains, oilseeds, pastures, and fodder crops;
Commonwealth Government has allocated $20 million to the Fairburn Dam for this
project)

(6) Coleambally Project in southern New South Wales {Irrigation of about 500,000
acres upon completion of the Snawy Mountain Scheme in the mid-1970's).

Davidson (68} has argued that no irrigation scheme § ‘Sustralia can be justified on

economie grounds and that the resnurces used to constyict irrigation works would have
bean better used in expanding dryvliand farm area.
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Petroleum.--In 1965, the Commonwealth Government introduced a price equalization
scheme for gasoline used by farmers. The objective of the scheme is to bring prices of
gasoline in farm localities in line with prices applying in urban localities. Subsidy
payments by the Government to farmers ranged from $9.9 million in 1965/66 to $25 mil-
lion in 1970/71,

Tractors.--Manufacturers have received from the Commonwealth Government subsidy
payments to lower prices of farm tractors. This indirect policy of assistance to farmers
prevailed throughout the 1960's. The subsidy is based on the horsepower of the engine
and the degree to which the machine 1s manufactured and assembled locally. Subsidies
under the Agriecultural Tractors Bounty Act of 1966 were provided through June 1971,

Land.--0One of the major programs connected with this input is the Bripalow Land
Development Program. A 1962 agreement between the Commonwealth and Queensland Govern-
ments gives financial assistance for the development of "brigalow" 50/ country in Queens-
land. Original funding provided for the development of virgin lands in Che Fitzroy River
Basin, which was originally intended Ffor cropping and dairying. Since 1965, the area
to be developed has been extended to 5 million acres wikth emphasis on beef cattle pro-
duction. The Commonwealth Government also agreed in 1966 to provide additienal financial
assistance to Queensland for the development of 6 milli~= acres of brigalow land in the
Mackenzie~lsaac River area. Commonwealth financiel asoisntance far the development of
all brigalow land in Queensland is limited to $23 million in the form of interest-bearing
loans over a 13-year period beginning July !, 1962. As of June 30, 1970, amounts made
available under terms of the agreement totaled $13.1 willion.

Although the Commonwealth Covernment is limited by its Constitution in regard to
land settlement, it has assumed the responsibility of a War Service Land Settlement Pro-
gram for veterans from World War I, Warld War IT, and Korean War. This activity has had an
impact on the structure of Australisn agriculture by tending to encourage development
of smaller type holdings. The current program was legislated in 1952/53 and provides
for allocation of both farm and grazing properties to eligible veterans. The scheme
operates in conjunction with the State Governments, each of which has its awn program af
purchasing, developing, and subdividing the land for settlement. The States also con-
tribute ancillary services such as roads, schools, and electricity. Any losses from
the nperation of the program are shared jointly by the State and Commonwealth Governments.
Federal funds expended for the scheme to all States through June 1970 totaled $226.5
million.

Transpnrtation

In the past 20 years, the Commonwealth Government has provided substantial funds
to the States for development and improvement of transport facilities. The Commonwealth
Aid Roads Acts of 1959 and 1964 together provided $1.3 billion for construction of trans-
port facilities during the 10-year period ending in 1968/69. Another $1.2 billien of
Government funds was allocated for the 5-year period beginning in 1969/70. Qf the total
Government fund allocation for roads, 40 percent had to be spent on construction in rural
areas.

The largest portion of the transportation expenditure was used to extend the stand-
ard gauge railway system, particularly to complete the intercapital eity links. Of
direct benefit to cattle producers was the modernizaetian of the Mt. Isa-Townsville line
in Queensland which, in conjunction with beef roads in the area, provided improved
facilities for transport of beef from Western Queensland and the Gulf of Carpentaria
regions to coastal fattening areas and packing plants. This project, which was com-
pleted in 1965, cost the Commonwealth Government $34 million.

50/ Brigalow refers to a quick-growing "weed" tree-type bush Ffound only in Australia,
mainly in Queensland.
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Rail freight rebates of 50 percent are payable to graziers when they ship store
cattie to agents or packing houses for fattening and slaughtering. The Commonwealth
Government gives producers a 20-percent Ereight rebate on breeding stock or cattle Lo
be used for rebuilding of herds. These rebates are applicable 1f the number of cattle
cshipped is sufficient to provide the gquivalent of 25 or more freight cars for trains.

If the cattle shipped are in smaller numbers, the amount of freight rebate is reduced
by one-half.

The Commonwealth and State Governments provide regular financing of beef roads in
the form of grants and loans. Commonwsalth expenditures on beef roads in Queensland,
Western Australia, and South Australia from 1961 through mid-1970 totaled about $70
million. During the same period, State expenditures accounted for an additional £15
million. With the completion of scheduled projects in 1975, the Commonwealth and State
Governments are expected to invest a total of 5109 million in grants and loans for beef
roads construction--ovar $100 million in the form of grants and the remainder for long-
term leoans for road construction in Queensland. All road construction in the Northern
Territory is financed by ~anrepayable grants made by the Commonwealth Government.

Credit and Tax Incentives

Much of the credit used by Australian farmers is obtained through the private loan
sector, that is, through trading banks, pastoral finance companies, life insurance soci-
eties, hire-purchase companies, 51/ and noninstitutional loans 52/. Some farmers, un-
able to borrow from private lending rrganizations, can ehtain both long-term and short-
term loans from the Commonwealth Deve!.:sment Bank. This bank, financed initially by the
Government, bases its lending policy on farm development prospects rather than on the
philosophy of private banks' concern for current Prospects.

For many years, farmers have enjoyed income tax concessions designed to stimulate
investment in agriculture. Most farm equipnent, machinery, houses, and buildings are
allowed complete depreciation within a 5-year perind. An additional 20 percent depre-
ciation charge is allowable on the cost of new buildings and equipment, other than road
vehicles, in the year of the purchase. Some types of capital expenditures may be depre-
ciated 100 percent in the year in which the investment is made. Land clearance and re-
clamation, water conservation, installation of dams and underground water pipes for
irrigation, soil conservation projects, and erectiuvn of fences for control of animal
pests are examples.

A long-standing tax provision permits farmers and praziers Lo average their income
over a 5-year period, which graatly reduces their tax burden when their income fluctuates
widely from year to ysar. This income-averaging provision has been in effect since 1950/
51, but is now limited to taxpayers whose average annual incomes do not exceed §16,000.
On incomes over $16,000, the methad of computing farmers' income taxes is the same as
for other taxpavers.

In 1969/70, farwers were granted a 20-percent exemption in payment of inheritance
taxes. Other benefits were pranted for inheritance of land and ather farm assets to
discourage breaking up of economic holdings te satisfy inheritance tax payments.

Federal land taxes were abalished in Australia in 1851, but land taxes are still
imposed by some States.

51/ Private commercial firms providing vehicles or equipment on installment payments.

5%/ Consists mainly of interfamily borrowing, use of moneys from estates, credit ex-
tended by private Storekeepers, and private funds made available by lawyers or account-
ants.
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Agricultural Resesrch and Extension

The Commonwealth Government has a poliey of developing research schemes, which are
jointly financed by public funds and rural industries, to expand the amount of research
undertaken for some commodities. Projects (including research on sheep, wool, meat,
dairy preducts, wheat, and tobacco) were valued at $16 millien in 1969/70. This research
was in addition to regularly appreved programs of the CSIRO, 53/ State Departments of
Agriculture, universities, and other appropriate research authorities or institutions.

Legislation for wheat research dates back to 1957. A& levy of 0.25 cent a bushel
is charged growers on all wheat delivered to the AWB. These funds, evenly matched by
the Commonwealth Government, totaled about $1.8 million in 1969/70.

The Commonwealth Government has contributed to barley research since 1956. The
bulk of the research has been conducted through the ABB. The Commonwealth Government's
share of this research--on a dollar-té-dollar basis--totaled 548,000 in 1969/70. Since
1962, the Commonwealth Government has contributed an additional $10,000 per year to West-
arn Australian barley research on a dollar-to-dollar basis.

The Commonwealth Government now expends about $3 million annually on programs to
improve meat quality. Research on meat is financed by a levy on cattle, sheep, and
lamb slaughterings, and by matching expenditures from the Commonwealth Government. For
some years, the Federal Government has financed programs for the eradication and contrgl
of cattle tick in Wew South Wales with payments averaging about £350,000 annually in the
late 1960's. In 1969/70, financial assistance was provided on a countrywide basis for
research in eradication of pests and diseases of sheep and cattle.

The Commenwealthh Government, during the 3-year period July 1, 1970 through June 30,
1973, plans to reduce the wool levy of pgrowers from 2 to I percent of the gross value of
all wool marketed. During the same period the Government has agreed to increase its
contributica for research on wool to an average of 827 million per vyear.

Agricultural extension in Australia is primarily the responsibility of State Govern-
ments, but the share of Federal prants is trending upward. The allocation of Federal
funds to the States for extension services amounted to $33.6 million from 1948/4% through
1969/70. Of this total, $21.2 million was allocated in the 5-year periad 1966/67-1970/71.
The larger allocation of Federal grants to State Govermnments since 1966/67 has resulted
in more training of staff and a streigrthening of regional research activities, parti-
cularly in the fields of farm management, agricultural engineering, and soil conserva-
ticn.

Export Promotion

Market development programs in Australia are under the direction of the Overseas
Trade Publicity Committee and the major commodity boards. The Overseas Trade Publieity
Committee consists of representatives of the Commonwealth Government's Departments of
Trade and Industry and Primary Industry, as well as chairmen of the major commodity
boards. This committee coordinates the varlous averseas publicity programs with the
boards. In-1269/70, spproximately $3.7 million was spent in direct overseas market
promotion activities in conjunetion with promotional campaigns of the various boards.
The Government assumes /5 percent of the administrative costs of the Overseas Trade
Publicity Committee.

53/ Agricultural research at the Federal level is carried out by the CSIRO. Some
of the discoveries of CSIRD, such as trace-element deficiencies in the soils and new
grasses and legumes, have made significant contributions to the advancement of cropping
and livestock production.
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The AWB emphasizes personal contacts in the development of export sales. It pro-
vides funds to finance trade missions te foreign countries as well as visiting delegates
from foreign areas. The budget for this type of promotion averages about 1 percent of
the total value of export sales and, in recent years, has ranged from about $100,000 to
$125,000.

Recently, the AMB has increased its expenditures on foreign market promotion activ-
ties. 1In 1969/70, it spent $520,000 on overseas representations and advertising and
other market development programs to increase exports to a number of countries. The
AMB's promotional activities have been financed not only by the board's revenues but
by matching funds of rhe Commonwealth Government channeled through the Overseas Trade
Publicity Committea. 1TIn the late 1960's, Australia--through the AMB and other organ-
izations--spent an average of $300,000 annually to promote meat exports. Much of these
expenditures were made in the United Kingdom, EC, Japan, and other Asian countries in
an effort te increase exports of beef, mutton, and lamb to these areas.

The Australian Wool Board carries out the largest export market promotion program.
It coordinates wool market promotion programs with the Australian Wool Commission and
with organizations in other major wool-producing countries, as well as with the Inter-
national Wool Secretariat (IWS). 1In 1969/70, the Wool Board contributed $11.8 million
to the International Wool Secretariat for overseas prometion and publicity, 54/ compared
with $23 williom in 1968/6%¢ and $20.4 willion in 1967/68.

Other Assistance

Following devaluation bf the British currency in November 1967, the Australian
Government provided a subsidy te certain commodity boards to offset any lossas in ex-
ports to sterling area countries. Payments to the AWB for fiscal year 1967/68 (July-
Jure) totaled $28.6 million, but were discontinued after 1 year. In Fiwcal years 1967/
68 and 1968/69, payments were made to wool exporters to offset losses arising from the
devaluation of sterling currencies, but they totaled only $54,000.

Since 1965/66, the Commonwealth Government has provided finaneial assiscance to
States to cushion farmers' losses suffeved from drought. This aid totaled §119 million
as of mid-1970. The States receiving the bulk of the grants were New South Wales, Queens-
land, and Victoria. The assistance embodied three main categories of relief: (1) Loans
to farmers for restocking of herds; (2) freight rebates for tramsport of water and fead
supplies-for livestock and for transport of stock from the drought area and movement of
stock into recovered areas; and {3} grants te rural areas for relief projects during
periods of drought.

In late 1969, the Commonwealth Govermment set up a savings program for graziers.
The program of savings bonds is designed to encourage producers to accumulate funds to
offset losses incurred during drought pericds. Designated as drought bonds, they are
issued to qualified graziers up to a limit of 850,000. The bonds draw interest at 3
percent per annum, and 20 percent of the cost of the bonds may be deducted annually
from the individual’s tax return during the first 5 years. The Taxation Department
determines the eligibility of the grazier based on 90 percent of the producer's returns
accruing from sales of wool, sheep, or cattle. Wheat and dairy farmers are excluded from
thig program. Maturity dete of the bonds extends over 10 years, but the bonrds may be
redeemed eerlier in cases of disasters such as drought, fire, and flood.

54/ The Commonwealth Government's Department of Trade and Industry alsc contributed
$9.6 miilion to the IWS for wool promotion. Direct Government contributions were also
made in earlier years. The Australian contribution to the IWS for wool promotion has
represented about 60 percent of that organization's total budget in some years.
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In Januaty 1971, the Commonwealth Government and State Ministers announced a rural
reconstruction program which provides financing for farmers during periods of depressed
prices or other unfavorable marketing conditions. Under this program, the Commonwealth
Government assists farmers by providing $100 million of financing over a 4-year period,

; 1970/71 through 1974/75. These funds are made available to farmers through State Govern-
ments for debt reconstruction, adjustments in management practices or production pro-
grams, and farm rehabilitation. The program will be subject to review in 1972 for any
adjustments the Commonwealth or State Governments believe necessary.

V1. SUPPLY RESPONSE TO PRICE CHANGES

Price is the major economic variable influencing the type and quantity of farm
i » commpdities produced. 553/ This chapter discusses the impact of price on Australian
grain and livestock production by looking at farm price trends, commodity price rela-
tionships, and supply elasticities. The influence of exports on supply response is also
included in the discussion.

Farm Price Trends

Grains

Trends in the average producer prices of individual grains in Australia during the
1960's are depicted in figure 14,

The estimated "farm-gate" price of wheat ranged from $1.18 to $1.30 per bushel during
the first 8§ years of the 1960's, evidencing a high degree of year-to-year stability. In p
1968/69 and 1969/70, however, the price slumped to $1.06 per bushel, which reflects the "
impact of a record wheat crop In 1968/69 and large carryover stocks inte 1969/70 (table 11).
The dropoff in average wheat prices per bushel demonstrates that the producer was not
completely protected frow the operation of market forces, despite a considerable degree
of Government price support.

Prior to 1969/70, support prices for wheat were based mainly on cost of production i
determined by wheat surveys conducted by the BAE. Beginning with the 1969/70 production o
year, however, guaranteed wheat prices were based more on world trading conditions and '
prospects, taking into consideration thLe minimum prices set by the International Grains
Agreement.

Dat prices, like most other feed grain prieces, showed a greater year-to-year flue-
tuation during the 1960's than did wheat prices. Figure 14 shows a general uptrend in
prices through 1965/66, a dip in prices followed by a recovery, and then a general erosion
of prices in 1968/69 and 1969/70. The price of 36 cents per bushel in 1969/70 represented
over a 50-percent reduction from prices received 2 years previously. 56/

I
Barley prices showed less annual fluctuatinn during the 1960's than did prices of .
other grains. In addition, prices in the last few years did not drep as severely as ) 3
those of oats. Both characteristics of barley prices are related to the fact that over B
30 percent of barley production in recent years has been used for malting. 4

e
.
i
g

" 55/ Gruen and others (138, pp. 152-153) identified four groupings of conditions that

: influence the level and pattern of farm output. Two groupings which relate to price are: i
(1) relative prices of farm products, and (2) averall level of farm prices. The other : ;
groupings axe: (1) technological changes, and (2) seasonal effects (that is, changes aver i
which the farmer has little or no control in the shart run such as variation iIn weather and : o

diseases).
56/ Teedgrain prices in 1970/71, although not showr in figure 14, were relatively

: high owing to strong world demand and reduced U.S. export availability of corn because
of blight. Y
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1l.--Farm pate prices 1/ of selected Australian farm products, 1960/61-1969/70

Beef : Sheep and

J.
cattle 2/ lamhs 2/ Wool 3/

Gats ; Barley ; Corn :Sorghum;;

45 par Cents per A% per Cents per Cents per
per bushel pound head __bound pound

lgﬁﬂfﬁl...i . .50 0.67 . . 79.65 {19.3) 3.59 (8.8 G40
1961/62...: . .58 .82 . . 64,02 {18.5}) 3.46 {(8.73 Al
1962{63...f . . B0 .85 . B& 66,39 (16.3) 3.77 (9.4} V45
1963/64. . . .55 .85 65.27 (15.8) 416 (10.8) 54
1964/65...: 1.18 .56 .87 . . (19.0) . (117 44
1965/66...: 1.27 75 .89 . (22.3) . (12.1) .46
1966/67...: 1.24 .51 .93 . . 7 {23.2) . £12.4} 44
196?168...; 1.30 .15 g1 (22.6) (11.6) .38
1968f69...; 1.06 .48 .78 . (23.0) . (10.5)

1969/70.. . 1.06 .36 .73 . (n.a.) . (n.a.}

n.a. = Wot available.

1/ Prices are estimated by dividing the lozal value of production by quantity preduced or slaughtersd. Beef, sheep,
and lamb slavghter numbers were calculated by dividing total gross values by gross unit values as provided by the Common-
wealth Bureau of Census and Statistics.

2/ Carcass price {bone-in}.

3/ Greasy basis.

Source: (51, 58, 140); and ERS calculations.




: Corn prices were characterized by a high degree of instability during the sixties,
- although ne wide fluctuations have been recorded since 1966/67. Corn prices were strong
) in 1960/61, dropped to a low of 94 cents per bushel in 1962/63, and then climbed to 31.57
. during the drought year of 1965/66. Corn prices averaged aigher than wheat prices {on

: a bushel-to-bushel comparison) in several of the years under review.

The expansion of grain sorghum production since 1960/61 was aided considerably by
' upwvard-moving prices. During the early 1960's, grain sorghum prices topped only the
price of ocats. 1In recent years, the producer price of prain sorghum frequently has
exceeded that of barley as grain sorghum exports to Japan increased. Of all grains,
only the farm-gate price of grain sorghum in 1969/70 was above the 1960/61-1962/62 aver-
age.

' Livestock and Waol

R Average producer prices for beef cattle, sheep, and wool are presented in figure
15. Beef cattle and sheep prices are given on a per head carcass basis, while wool prices
are shown on a greasy basis.

In the sixties, beef cattle prices declined in only 1 year--1961/62. Since that
time, they have shown a strong upward momentum, recording a 38-percent increase during
this B-year period.

P T e

Sheep_and lamb prices 57/ increased at about the same rate as beef through 1966/67,
but have skidded since then. 1In 1966/67, prices were 40 percent above the 1960/61-1962/
63 average, compared with only about 20 percent in 1969/70.

Increased supply and competition from synthetic fibers kept the price of woal at
relative low levels throughout the 1960's. Wool prices climbed to 54 cents pes pound
in 1963/64, but the increase was short lived. Sincs that vear, the price has slumped
to levels below those experienced earlier in the 1960's, dropping to 34 cents per pound
in 1969/70. Evidence indicates that wonl prices have now declined to substantially lower
levels. In April 1971, market prices of wool fell to 2% cents per pound, prompting in-
tervention buying by the Gavernment.

Commodity Price Relationships

The net effect of the multiplicity of price movements can be described more fully
by comparing the price ratios 58/ of major compatitive enterprises. Depicting price
ratios among important alternative commodities sugpests which enterprises have become
less desirable and offers some insights ko possible future developments. Seven price
ratics are presented in table 12.

ENSE TS

; The position of beef relative Lo sheep has improved substantially since the mid-

! 1960's. An indexed ratio af the beef cattle:sheep price moved from 85 in 1963/64 to 123
in 1969/70. The comparable beef cattle:wool price ratio change was even more pronounced--
76 te 180. Evidence of the deteriorating position of wonl relative te lamb--within the
sheep enterprise~-is shown in the wool:lamb indexed ratio of prices which declined from
116 in 1963/64 to 78 in 1969/70.

27/ Insufficient data are available for individually estimating the farm-gate price
of mature sheep and lambs. However, based on the Index of Pricas Received by Farmers,
computed by BAE, sheep prices rose to a high of 14l in 1966767 (1960/61-1962/63=100) but

: fell to 114 in 1967/68. The hipgh for lambs was 133 in 1965/66 with a fall to 117 in
. 1966/67 and a recovery to 123 in 1967/68 (25).
: 28/ Caleulated by using index numbers with 1960/61-1962/63 = 100,
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No significant trend was revealed by the wool:wheat price ratio. The ratio favored
wheat production in the very early 1960's, but moved more in favor of wool in the mid-
1960's. Ratios toward the end of the decade vacillated.

The trend in the beef cattle:wheat price ratio was significant and in favor of beef
cattle. This trend was particularly strong in the latter pert of the 1960's when the
beef cattle:!wheat farm-gate price ratio shot te 172.

Table 12.--Ratio of prices received by farmers, selected
Australian products, 1960/61-196%/70
(1960/61-1962/63 = 100)

Year : Beef cat~: Beef cat-: Wonl: : Wool: ¢ Beef cat-: Wheat: : Wheat:

: tle:sheap: tle:wool : lamb 1/ : wheat : tleiwheat: barley : sorpghum
1960/61...: 116 121 85 98 119 110 a8
1961/62...: o7 95 108 95 90 a5 96
1962/63...; 92 90 109 i08 97 88 110
1963/64. .. 85 76 116 133 101 87 86
1964/65...: 86 104 86 112 116 82 83
1965/66...: 95 114 81 108 123 BY 72
1966/67...: 94 125 BG 106 132 81 82
1967/68...; 106 148 74 87 128 87 79
1968/69...; 117 147 98 115 168 85 69
1969/70...: 123 180 78 95 172 89 61

1/ Based on BAE index of price received by farmers.
Source: Computed from data in table 11.

The wheat:barley price ratioc moved in favor of barley during the first part of the
sixties when barley prices rose and wheat prices deteriorated. The relative position
of wheat improved in the latter part of the decade.

Commencing in 1963/64, the indexed ratic of wheat:sorghum prices moved strongly in

favor of sorghum. This trend reflects the relatively strong foreign demand for feed
grains, particularly corn and sorghum, and the softening of foreign demand for wheat.

Pricaes Farmers Use in Decisionmaking

Empirical research on the determination of prices to which Australian farmers re-
spond in thelr production plans is rather limited. Historical evidence, however, in-
dicates that commodity price ratios affect farm production decisions in Australia. For
example, McLennan (85} showed that with increased relative profitability of sheep raising,
the area sown to wheat in Australia dropped by 40 percent in 1945-55. Conversely, the
near doubling of wheat area between 1957/58 and 1962/63 was attributed to the improved
relative profitability of wheat.

BAE, in a recent review of the gpricultural situation in Australia, points to the
importance of relative prices in production patterns {133}, Past trends in coarse grain
production were seen as largely related to wheat prices. Consistently high prices for
cattle, in combination with low wool prices, were viewed as having attracted resources
to beef and away from wool and wheat.

The Wheat Stebilization Scheme has been cited as a definite factor affecting pro-
ducer decisions in those areas where wheat is a viable alternative enterprise. Support
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prices--similar to those provided for wheat--have not been available for feed grains,
meat, or wool. Thus, these commodities were more susceptible to the vagaries of the
market than was wheat. The first payment for wheat is considered of major importance
in the decisionmaking process with little weight given to subsequent minor payments in-
volving considerable time lags.

Price expectations undoubtedly have an important role in farm management decisions.
According to Malecky, "Price expectations ... are probably more important in determining
the quantity of any commodity produced, bought and sold than are current prices" {41,

p. 28). Malecky, however, states that it is not fully understood "...how the expectations
themselves are formulated, though it is gemerally agreed that past experience must to
a large extent govern the expectations held about the future" (41, p. 29).

The incorporation of price expectations into supply analysis generally leads to the
application of some form of a distributed lag model. 59/ Hence, the influence of price
on supply oceurs through a series of scheduled lags in time. 60/

Influence of Expeort Demand on Supply Response

Wheat

Export demand for wheat currently influences producer prices (and thus supply re-
sponse} in two ways: (1) Guaranteed prices for 200 million bushels of wheat; and (2)
prices at which wheat, not under a guaranteed price, is sold in expert markets.

Wheat consumed at home is supported at a higher level than exports {appendix table
43). Begioning in 1969/70, the Australian Government decided that the higher home con-
sumption price would no longer be limited just to increases needed to cover wiheat ship-
ping costs to Tasmania (30, p. 2). This development could lessen the tie-in between ex-
port prices and home consumption prices.

During the 1960's, about 75 percent of Australia's wheat output was exported. Con-
sequently, world demand has a major role in determining the supply response of Australian
wheat growers. Per capita domestic demand for wheat has weakened in recent years 61/
as in other high income countries. Also, domestic prices, which are institutionglly
determined, have steadily increased since 1963/64.

Australia had a favorable expert market for wheat from 1960/61 through 1967/68--
average export returns were never below $1.34 per bushel. The wheat stabilization pro-
gram was maintained with little difficulty, and guaranteed prices for exports rose to
a record $1.64 per bushel in 1967/68. Favorable wheat prices throughout the 196u's en-
couraged wheat production, and the area sown to wheat expanded rapidly.

Other countries also expanded wheat production, including some of the developing
countries that had traditionally been markets--although largely noncommercial--for wheat
exports. After the record world export volume of 61.2 millior metric tons in 1965/66,
trade in wheat declined steadily to 43.4 million metric tons in 1968/69 {(a slight recovery
was made in 1969/7Q). Concowitant with the decline in trade, world stocks increased
steadily to a level nearly double the 1965/66 figure (appendix table 44},

39/ The problem is knowing the proper length of time and the relative importance to
attach to segments of the time span.

60/ Some supply elasticities presented in the latter part of this chapter were calcul-
ated from analysis using distributed lags.

61/ Per capita consumption of flour in Australia deciined frow 177.3 pounds in 1959/60
to 169.7 pounds in 1968/69 (54, p. 48).
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For Australia, the worsening market situation came to a climax when 1968/69 produc-
tion scared to 544 miliion bushels. Wheat stocks on November 30, 1969 were five times
those of a year earlier. Average export returns, after peaking at $1.45 per bushel in
1966/67, declined to $1.35 in 1967/68, and to $1.25 in 1968/69 (appendix table 43}.
Producer prices also fell to significantly lower laevels as a result of increased sLorage
and handling costs and lower expert prices as the minimum price set in the International
Grains Arrangement was brought under pressure. Australia's concern over the availabilicy
of export markets in the face of mounting world surpluses led to the use of wheat delivery
quotas beginning with the 1969/70 crop.

Beef

The effect of Australia's buoyant export market for beef in recent years is re-
flected in beef prices rising domestically and beef consumption per capita declining
despite increased beef production. Consumption of beef and veal dropped from 124 pounds
per person in 1956/57-1958/59 to only 88 pounds in 1969/70 (appendix table 45). The
decline in per capita beef consumpticon, however, was offset by increased use of lamb,
pork, and poultry which were relatively less expensive. 62/

Exports of beef and veal have become progressively more important for Australia.
In 1956/57-1958/59, 33 percent of beef and veal production was exported, but this pro-
portion increased to a range of 43 to 48 percent in the last half of the 1960's {table
10}. The United States--Australia's major beef market--has had the greatest influence
on export prices. Quantities of beef and veal exported to the United States from Aus-
tralia rese from 78,000 metric tons in 1960/61 to 205,000 in 1968/69. During the same
time, the U.S. c.i.f. price of Australian boneless cow beef rose from less than 33 cents
per pound to over 45 cents. Australia's saleyard prices of beef cattle increased over
50 percent between 1961/62 and 1969/70, while substantially lower rates of increase
ocecurred for sheep, lamb, and hogs (appendix table 46).

Wool

Australia exports about 90 percent of its woeol clip and provides nearly one-third
of world wool needs. Corsequently, the supply of wool depends heavily on the strength
of world demand. Although prices in world markets have trended downward, the voluwe
of Australia's wool exports remained relatively constent from 1961 to 1968 and rose
sharply in 1969 and 1970. The price of wool declined from a very high level of about
60 cents per pound in the mid-1850's to a low of 37.6 cents per pound at auction in
1969/70. Prices have declined Lo even lower levels in more recenk pericds.

Wocl occupies a small and declining share of the world consumption of apparel fibers
(appendix table 47). 1In 1969, it censtituted 7.5 percent of total apparel fiber used,
compared with 10 percent in 1960. The use of noncellulosic fiber increased fivefold
during this period, while use of wool increased anly 6 percent. Despite declining prices
in world markets, production of synthetic fibers and wool has continued to expand--mainly
because of the introduction of new technology and better management techniques. In the
woolgrowing industry, there appears to be a 3 to 5-year lag in supply response to price
changes because of resource fixities.

Supply Elgsticities

The only attempt at an integrated quantification of the responsiveness of the major
agricultural industries in Australia to price changes was made by ¥. H. Gruen and others

"62/ The decliine In consumption of mutton per capita is seen more as a shift in consumer
preference rather than as the result of price increases (38, p. E-9).
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(78, 112, 138). This section presents data of the Gruen research as well as information
from studies of more limited scope.

Gruen and colleagues produced a number of price elasticities of supply for the
short, intermediate, and long run. In some instances, both own and cross price elas-
ticities were calculated. Time series data for 1947/48 to 1964765 were used. The
wajor thrust was directed to development of a six-sector supply analysis, which involved
the construction of a group of simultaneous equations for wheat, wool, dairy products,
lawb, coarse grains, and beef and veal. 63/ Shortrun own and cross price elasticities
of supply for this model are presented in table 13. Tncreased output in ane sector is
balanced against reduced output in other sectors. For example, a lO-percent increase
in the expected price of wheat would induce a 1.8-percent increase in wheat production
the first year after the price change. Expansion would be achieved by pulling resources
from wool and coarse grains and reducing their output by 1.1 percent and 0.7 percent,
respectively. All the l-year own price eslasticities are relatively small since, in
the short run, littie time is available for Tesponding to expected price chanpes.

Estimated own price elasticities of supply for the intermediatzs term (5-year ad-
justment period} were (138, p. 109):

Wool 0.3347
Lamb 1.3849
Wheat 0.8541
Coarse grains 0.8131
Bairy products 0.4223

The longer period permits a greater response to expected price changes. For example,
if the expected price of wheat in.:eased 10 percent and was maintained at this higher
level (with other prices held constant), the planned wheat acreage would be expected

Lo rise by over 8 percent after 5 vears.

Watson and Duloy (132) analyzed price elasticities of supply in homogenecus wheat
regions of Australia. 4/ Four regression models were used--two for well-established
wheat areas and twoe for new wheat areas. In the new areas, no reliable price elasticities
could be determined because of the impact of structural changes. For the well established
wheat areas, price elasticities were calculated by using both static and dynamic mndels.
The R® achieved with the static model was low in all cases. For the dynamic model, there
was a high correlation between wheat acreage and price--the only independent variable.

The shortrun price elasticitiecs of supply for different hompgeneous areas of the
well established wheat areas ranged between 0.133 and D.473. Longrun elasticities ranged
between 0.218 and 1.067. 65/ No medium run elasticities were calculated. In gll cases,
the areas with the iongest history of wheat growing--northern Victeria and all vepgions
in Mew Sputh Wales--had the highest shortrun elasticities.

63/ The model specified that planned output depended on: (1) shifr variables--which
were vot immediately affected by price changes, {2) relative expected prices, and {3
random shock. Part of the influence of weather and asutonomous tvends in productivily was
avolded by expressing the response variables in tarms of units such as planned acreage,
sheep shorn, and dairy cows kept (138, p. 166).

64/ MNew South Wales, Victoria, South Australia, and Western Australia were included
in the survey. However, price elasticities of supply were not presented for South Aus-
tralia in the report. Data were for 1947/48 to 1962/63.

65/ Elasticities are at the mean. The length of the long run is not specified.
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Table 13.--Estimated shortrun 1/ own and cross price elasticities 2/ of supply, 3/
Australia, 1947/48-1964/65

Elasticity with respect to the expected price of:
Lamb : Wheat :Coarse grains:Beef and veal;

Commodity

.

Yool &/.... ... -3.0177 -G.0521 0] 0
0.3167 Q o 0

o a

Coarse grains 6/....: 0 0

Beef and veal 5/ o

Dairy products 7/...

1/ A year.

2/ Elasticities are evaluated at sample mean cutputs and expected prices. Time series data from 1947/48 to L964/65
are used.

3/ All estimates of price elasticities are conditional onm an assumed coefficient of expectation (p) of 0.6 for wool
(see 112, p. 78 for additional details).

4/ HWool output measured by number of adult sheep shorn.

53/ Meat output measured by tonnage slaughtered (carcass weight].

6/ OGrain output measured by intended acreage.

4/ Output of dairy products measured by number of dairy cattle.

Source: (112, p. 78).
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Dahlberg's supply study {67) of South Australia's wool industry covered the 1949-
61 period. 1In the analysis, a single equation model was used for each production zone
with shorn wool as the dependent variable. The explanatory variables were areas of im-
proved pasture and the prices of wool, wheat, lamb, and barley.

ERET
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For the High Rainfall Zone and the Pastoral Zone, pasture improvements superseded

i any price effect. However, some reliable price elasticities of supply were estimated
for wool in the Wheat-Sheep Zone. The best coefficients were obtained when the wool-
i wheat price ratio was lagged 1 and 2 years and the acreage of improved pasture was used
. &s the explanatory variable. This regression produced an own elasticity of 0.05 for
' the first year and 0.08 for the second year after the price change (table 14). The
' only cross price elasticity produced by Dahlberg indicated that a l0-percent increase

in the price of wool would reduce wheat production by 4.2 percent in the short run.

% ! Witherell (130} made a comprehensive study of the world wool market, using time
y . series data from 194B/49 to 1964/65. For Australia, the independent variables regressed
: ' en weal production were lagged wool production, superphosphate fertlilizer used, and the ?
prices of weol, wheat, and lamb. Witherell's best model produced a short-run (2 years) '
¢ : own elasticity of 0.084 and crnss price elasticities for lamb and wheat of 0.185 and
g -0.046, respectively. The model also yielded longrun cross price elasticities of 0.351

for lamb and -0.130 for wheat and a longrun own elasticity of 0.276.

In a recent study of Australia's sheep and wool industry (41), Malecky fitted data
from 1926/27 through 1964/65 to both a conventional single equation model and a single
equation distributed lag model. Although a number of explanantory variables were used,
varigus combinations of variables representing improved pasture, wheat prices, and wool
prices explained 91 to 98 percent of the variations in numbers of sheep shorn. A number
of price elasticities were produced depending on the combination of the variables and
the structure of the model used. However, the author conecluded that a 1lO0-percent increase
in the wool price could be expected te increase the number of sheep shorn by 0.5 percent
the first year after the price increase and by 1.6 percent if the price increase were
me” 1tained for 7 years.

Several of the fovegoing studies alsc dealt with the response of wool production E
to pasture improvement. Witherell {139} found that 1,000 metric tons of superphosphate i
could be expected to increase wool production by 381,000 to 583,000 pounds (clean basls).
Malecky (41), using data from the post-World War II period, estimated that an acre of
improved pasture would increase its carrying load by two sheep--an increase of about 18
pounds of wool per acre.

Wa conclude from the foregoing studies that Australian farmers do respond to com- .
modity price changes through shifts and adjustments of resources. In the shortrun, re- .
source shifts resulting from price changes are particularly well documented for wheat
and wool. The price elasticity of supply in the intermediate period is relatively high
for lamb, wheat, and coarse grains but relatively low for wool, that is, lO-percent
change in wool prices would lead to a 2- to 3-percent change in wool preduction.

VIL. PROJECTIONS TO 1975 A

A B

The first secton of this chapter presents a review of several studies projecting
pustralia's agricultural production, consumption, and trade to 1975. 66/ The next
three sections give estimations of Australia's growth potential in grain, beef, mutton,
lamb, and wool. "Constant' prices for 1975 are assumed in the first estimation; a 15-
percent decline in the relative price of grains in the second; and a continuation of
wheat quotas with selected price changes in the third.

66/ Average of 1974/75 and 1975/76. 3
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Table l4.--Comparison of price elasticities of svpply for wool, Australia, uy selected studies Rk
b : Own price elasiicites H : Cross price elasticities |
. Study ' Short run : . Intermediate run ;Lcmg: With wheat : With lamb v
tl yr., 2 vrs. 5 yrs. 1 7 vrs., : 8 vyrs. : T Cghert runilong run! Short run: Long rTun 3
Graien (78, 138) : 0.05 - 0.25 - — 3.5 -0.006 - -0.%45 - !
Pewell snd Gruen (112} : .07 - .33 - — 3.59 -.05 — .02 -
- Malecky (41) : .05 — - 0.16 — 2.96 -.27 - - -
i Dahlberg {67) ‘1/-.05 0.08 — - - = -2 ~ - .-
Witherell (139 : - 034 — — 0.276 — -.046  -0.150 L1835 0.351
H - r o ’
-- Means negliglble or none. L
2 1/ Dahlberg does not explain the negative coefficient.
o
{0




Supply projections provided in tables 20 and 21, which relaté to the last three
sections of this chapter, should be viewed as indicative of relative magnitudes. Undue
; emphasis should not be placed on the quantitative figures. The projections are based, ' _
{ in part, on modification of existing projections and on costs and returns data and ather ‘ '
: information contained in this report.

e AL L el

: Demand projections contained in the last three sectons of this chapter ware derived
i from existing projection studies and modified wher necessary. Export avallability is
; the difference between production and domestic utilization.

Review of Projection Studies

; _ & number of medium-term projections of Australia's agricultural supply and demand
: ) have been made using methods varyivng from simple trends--tempered by professional judg-
ment--to sophisticated multiequation mpdels. This section reviews the projection studies
of Monash, Organization for Economic Cooperation and Development (OECD), BAE, and Malecky.

Monash Study ;

The only major econometric attempt to quantify future levels of Australia's agri-
cultural production, consumption, and Cyade is a study conducted by Gruen and others
at Monash University {78). Major objectives of the Monash study were to project Aus-
tralia's exportable supplies of selected agricultural products and import requirements
for cotton and tobacco during 1970, 1975, and 1980. To meet these objectives, popula-
tisn, income, domestic supply and demand, and fareign demand for Australian agricultural
. products were projected. Supply and demand equilibrium was computed under assumptions
B of constant prices and mast probable prices. ‘

Demand.--Domestic demand was first projected by applying an elaborate econometric
model of consumer demand prepared for the Vernon Committee. €7/ Products were sorted ]
inte six broad food groups {that 1s, bread and cereals, meat and fish, etc.) and projected 2
in terms of per capita consumption and total consumption. Demand equations--using per
caplta expenditure and prices as independent variables--were also developed for a number M
of commodities. The final projections on consumption of selected grains and livestock
products (tables 15 and 16) reflect modifications thought necessary. ;

Supply.--The Monash study was the first major effort to quantify supply projections
of Australia's agriculture. Since the ennstruction of a production function for the
whole of Australia proved unsuccessful, the Monash team decided to build a simultaneous
. equation model for six commodities--woonl, wheat, coarse grains, beef, lamb, and dairy
. _ products. 68/ Although the statistival procedure of this model is intricate and involved,
- it basically contained a price inelastic element {measured by lagged praduction) 69/ and g
a price elastic element which included gwn price elasticities and cross price elasticities [
of the competing and complementacy products contained in the madel.

Three sets of supply projections were made using the six-sector mndel. Two used
"most likely" prices and one used '"constant" prices. Since the model used prices ex-
pressed in "decision'" rather than "natural” units (for example, dollar return per acre
rather than dollar return per bushel), resources could be shifted into more productive
sectors despite the assumption of constant prices. In this model, productivity is in-
cluded in the price elastic element. 3

67/ The Vernon Committee was appointed by tne <rime Minister of Australis In 1963

toc make a comprehensive economic study of Australia (45).
68/ Various single equation models were used in projecting the supply of other com-

maodities. i
89/ Technically, lagged production may reflect price behavinr of previous periods. O
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L5.--Per capita direet consumption of selected Australian grains and livestock products,
selected studies and vears

: : : f and : : :
Wheat Barley '  Corn ) Bejea?n . Muttom : 1 . Poulrry

Gruen {78)

1970, .. (low)
(high)

15975, .. (low)
(high)

1980.. . {1ow)
{high)

QECD {108}

208.3
i91.8

217.0 S/ 2.0 . . . . 48.7 25.1

1/ Gruen (78)includes pork and bacon and ham {ecarcass weight equivalent); OECP (108} includes fresh and cured pork.

2/ Per capita estimates not given but total use of barley based on constant beer consumption of 63 (low) and 67
(high) galloas per consumption unit.

3/ Oatmsal.

4/ Grain for alegholie beverages not included in per capita consumption data.

3/ 1Includes cnly catmeal and rolled oats, 1968-69.
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Table 16.--Projection of domestic disappearance of selected Australian grain and
livestock products, selected studies and years

O e v e
9 em Pt tu970 Tigys s (o975 ¢ 1985 G 1970
: E Wheat : Mil. bu. @ 96 104 113 94 110 100
- ; Oats i do. : 56 61 67 n.a n.a. 57
a ! Barley : do. : 33 38 44 n.a. n.a. 45
{ Corn i do. ! Dp.a. n.a. n.a. n.a. n.a. 6
: Sorghum i dn. ! n.a. n.a. n.a. n.a. n.a. 10
i Beef and veal 1/:1,000 tons: 588 633 681 616 730 499
i Mutton 1/ 1 do. t 2B5 297 309 ) 217
: Lamb 1/ : do. ¢ 219 255 297 42 465 277

Wool P Mil. 1b. : 2/ 73 2/ 81 2/ 91 n.a. n.a. 77

r —— -

n.a. = Not available.

1/ Meat is in terms of carcass welght equivalent.

2/ Clean basis (consumption derived from "most likely" projections of production and
exports).

N e e

The supply projections selected as most likely are a combination of the projections
attained using probable prices with and without a trend variable. Projections with the
time trend seemed unreasonably high so Gruen and his team (78) decided to weight the
projections without a trend by two-thirds and add them to the projections with a trend
weighted by one-third to obtain the most realistic final projection. These projections
are presented in tables 17 and 18.

Exports.--The most likely set of export projecticns are given in table 19. 70/

QECD Study

OECD, using a 3-year base period centered on 1962, projected the food supply and
demand for 1975 and 1985 in the OECD area and Oceania. The study assumed no major policy
changes in any of the countries included in the analysis. A composite income elasticity
was developed for each commodity, based on population trends and per capita income trends
from analyses that did not allow for price effects. Demand projections were made on the
assumption that relative prices and costs would continue at the same levels as they had
in recent years (tables 15 and 18).

The continuation of recent trends in land use and yields per acre is the basis for
the projections of future crop preduction. However, in the case of wheat, an upper limit
on the area tiat could regularly be sown to wheat was assumed. A limitation of 18.2
- ' million acres had been assumed earlier, but this figure was exceeded in 1966/67 and
: 1967/68. Thus, new developments in pasture improvement, erop rotation, land development,
“ and the wool:wheat price ratio had to be considered and new limits estimated. GECD

. estimated the area limits on wheat to bz 21 willion azres in 1975 and 23 million acres
! ' in 1985.

70/ Under the constant price assumption, the Monash team synchronized supply and de-
_ mand models and projected a world demand, supply, and trade balance for a number of
o _ major commodities in 12 major regions.

; ' 71




SR
1
.
;
.
4

;_ Table 17.--Australia's agricultural supply projections for selected grains, by area,
: yield, and production, selected studies and years
Item 3 Year E Wheat f Oats E Barley E Corn E Sorghum
: T T TR 1,000 acres -~ = « = = = =« = - - - 4
Area: : :
Gruen (78) 1/: 1970 : 20, 540 3,167 2,168 n.a. n.a.
; . 1975 : 23,401 3,094 2,030 n.a. n.a.
3 © 1980 ¢ 26,253 3,051 1,952 n.a. n.a.
OECD (108 : 1975 : 21,000 3,700 2,800 300 600
: 1985 : 23,000 3,800 3,000 350 800
BAE (40) 11974475 F n.a. n.a. n.a. n.a. n.a.
3 Actual 2/ 1970771 16,518 4,131 4,990 212 955
4 : L T T T R Bushels per acre - - - - = « - - - -
' Yield: : : _
S Gruen (78) 1/: 1370 : 20.2 21.7 23.4 n.a. n.a.
" H 1975 ! 21.4 23.6 24.6 n.a. n.a.
: 1880 : 22.5 25.4 25.7 n.a. n.a.
OECD (108} : 1975 : 20.5 21.5 22.5 34.7 25.0
: 1585 : 21.5 23.0 23.7 37.4 29.0
BAT (40) : 1974/75 n.a. n.a. n.a. n.a. n.a.
Actual 12/ 1970/71: 17.3 21.0 20.0 41.9 20.2
: s e e o - - =« - - - Million bushels - - - - - - - - - .
Production: : :
Gruen (78) 1/: 1970 : 415.1 70.2 57.1 n.a. n.a.
_ : 1875 : 501.3 77.0 63.0 n.a n.a.
; : 1980 : 591.0 85.4 71.0 n.4. n.a.
5 OECD (108) : 1975 : 430.5 79.6 63.0 10.4 15.0
: 1985 : 494.5 87.4 71.1 13.1 23.2
BAE (40) : 1974775 @ 350.0 99.0 80.0 10.0 27.0
Actual 12/ 1970/71: 286.5 86.9 99.8 8.9 19.3
n.a. = Not available.
1/ Gruen's most likely estimate (78).

2/ Preliminary.
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Table 18.--Australia’'s agricultural supply projections far selected livestock and
livestock products, selected studies and years

Average carcass

‘Mumber slaughtered'’ ,
: ; weight

Meat productioca f Wool

: Number Sheep :Produc-

adulps Calves Cor: 40, tCalves {or: g ., Beef (orVeal (or .
: shorn :tion 1/

lambs) :  lambs} : metton) ; lamb)

Cattle: :
Gruen (78} 2/

OECD (108}

BAE (40) : 1974/75

Actual 13/ 1969/70

Sheep: :
Gruen (78} 2/:

OECD {108)

r Mil. Mil.

- - - - 1,000 head - - - - :- - - Pounds - - -3 - - = - 1,000 tons - - - head ib.

1870 .a. .a. .a. : .a. 935
1875 : . .a. .a. 1,082
1980 . .a. .a. .a. 1,177

1975
1985

21,330 5,966 1,209
25,050 7,702 1,557

LRI

.

n.a. n.a. - - .8. 1,200

22,162 4,783 996

-
-

“ o« = = Mil. head -

T )

1970
1975
1980

1975
1985

RAF. (40) : 1974475

Malecky (41} : 1974/75 : nn.sa.

Actual 33/ 1969/70: 180.1

. = Not availlable.
Sheep and lambs.
Gruen's most likely estimate (78} .

Przliminary.

Projections include shorn wool, wool exported on skins, and dead and fellmongered wool.




QOECD's projection of livestock production alsc is based primarily on past trends.
OECD deviated slightly in its projection of beef cattle numbers in that the trend line
was frem 1960 onward because of favorable prices and improved management practices. Al-
though OECD noted that the averapge carcass weight of cattle was trending downward, it
assumed that average weight would not fall below 430 pounds.

OECD's estimates of exports for Australia are the residuals between Nek Production
and Total Requirements (table 19).

» BAE Debt Reconstruction Study

BAE used 1969/70 as a base year in estimating probable levels of agricultural pro- _
duction in Australia for 1974/75 (40). 7L/ Although past trends in output wera used . )
as a basis, BAE adjusted its figures substantialiy to reflect professional judgment on
expected movements in demand, prices, productivity, and farm costs. The expected ratas
of population and Income growth for developed countries were included in estimating
. demand. BAE assumed that there would be ng major policy changes--domestically or inter- *
: : nationally.

Assumptions for the supply projections varied with the product considered. One
general assumption was that farm costs would continue teo increase at the 3-percent vate
of recent years, while the rate of productivity increase was expected to decline. BAE
also made the following price assumptions for major products:

(1) Since Government policy would keep supply and demand for wheat in balance,
a slight increase in wheat price was expected while coarse grain prices
would hold steady.

(2) Vool prices would recover to slightly above 40 cents per pound {preasy
bgsis).

(3) Prices of meats (beef, veal, mutton, and lamb) would decline slightly
as excess production moved into less lucrative markets {assuming there
would be no liberalization in U.8. meat import policy).

The major conclusions of the BAE study were:

(1) Aggregate rural production and value of production would increase at about
L percent per year, compared with 3 3/4 percent per year during the 196Q0's.
However, net farm income will decline because of rising farm costs,

¥ (2) Because of the nature of their industries and institutional arrangements,

: the preduction of wheat and cosrse grains was assumed to be mainly a
function of demand and was expected to decline slightly,

(3) Rising output of livestock products was expected te account for most of

. the increase in apgregate farm output. 72/ Increases were projected for: ;
5 (a) Wool--about 15 percent above the 1969/70 level; and (b) mutton and lamb ]
i and beef and veal--about 6 perecent and 18 percent, respectively, above |

the 1969/70 level.

Malecky Study B

Using 1368/69 as the base period, Malecky (41) attempted to quantify Australian - _ .
production of wool for 1974/75 with a single equation model. Values of the explanatory .
variables in the analysis were:

71/ BAE also estimated gross returns, coshs, and farm income.
72/ In contrast to the 1960's when most production increases were the result of an
expanding wheat industry.
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Table 19.--Export projections for selected Australian grains and livestock products,

selected studies and years

: : Gruen (78) 1/ : OECD (108} 2/ :
Ttem : Unit : . . . . . Actual
: © 1970 ° 1875 ' 1980 1975 © 1985 : 1970
Wheat..ov.oew-uoor Mil, bu. : 319 397 478 336 384 286
Oats....ovx. e do. : 14 16 19 n.a. n.a. 1.2
Barley:-ev-veuunt do. : 24 25 28 n.a. n.a. 28
[974Y s » [P .t do. : n.a. n.a. n.a. n.a. n.a. 0]
Sorghum........ .l do. P n.a. n.a. n.a. n.a. n.a. 2
Beef and veal...:1,000 tons: 347 449 496 592 827 500
MULEORe v v v rnaaas H do. : 110 123 125 . 230
Lambe.ovreeenen.:  do. 1 mil -27 .50 y 413 408 47
Wool...ovvvvunn. :Mil. 1b, : 1,850 1,950 2,020 n.a. n.a. 1,929

n.a. = Not available.

1/ Most likely estimates.
2/ Galculated as the difference between net produection and

(1> Wool price at three levels: ({a) 37.6 cents per po
pound (37.6 cents plus 10 percent), {c} 33.8 cents
less 10 percent)

(2) Wheat prices expressed as an index assumed ko be ¢
19656/67-1968/69) throughout the estimation period

{3) Extent of pasture improvement assumed to be 60 mil

Malecky concluded that Australia would produce 2.2 billion pounds of wool in 1974/

75.

Projections Assuming Flastic Export

Demand and Constant Prices

tobal requirements.
und, (b) 41.4 cents per
per pound (37.6 cents
onstant (average of

lion acxres by L974/75.

By averaging the 1966/67-1968/69 producer prices, we computed the following con-

stent prices to be used in this analysis. Costs also were as

Commodity Unit
Wheat Bushels
Dats do.
Barlay do.
Corn do.
Sorghum do.
Beef cattle Head
Sheep and lamb do.
Wool Pound

We assumed that the policles pursued by the Australian ©*

sumed to be constant.
Price

A% 1.20
.61

.87
1.11
.89
94,34
4.66
41

overnment during the base

period would remain essentially unchanged to 1975. Major points of this assumption in-
clude continuation of guaranteed prices for wheat {but not other grains), fertilizer

subsidies, and tax writecffs for land improvements, machinery
more, no major drought is assumed to 1975.

75
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Production

The development of new lands and the upgrading of cleared land would be expected
4 to continue through 1975,

; Agricultural land use for crops in Australia increased from 29.6 million acres in

: 1960/61 to 46.9 million acres in 1968/69 (appendix table 48), Wheat acreage during this
period increased from 13.4 to 26.8 million acres. Thus, wheat accounted for nearly 80
percent of the increase in crop area.

A linear extrapolation to 1975 of the 1960/61-1969/70 trends in wheat area and yield
: results in a production level of 558 million bushels {32.1 million acres x 17.4 bushels).
3 : This first extrapolated linear trend for area is considered too heavily influenced by
N : the unusually high wheat acreage in 1968/69, while the yield trend is influenced by the
unusually low yields in 1965/656, 1967/68, and 1969/70. Modification of both area (lowered
to 26.5 million acres) 73/ and yield {increased to 19 bushels) would result in a pro-
jected wheat output of 504 million bushels in 1975 (table 20),

The assumed yield of 19 bushels of wheat per aecre in 1975 is 1.5 to 2 bushels below
that of the OECD projection of 20.5 bushels and of Gruen's estimate of 21 busheis. The
projected area increase--3.1 million acres above Gruen's estimate and 5.5 million above

. that of QECD--would tend to dampen yield increases as more marginal land was used.

Consistent year-to-year production of wheat on approximately 26.5 million acres of
land by 1975 would be feasible. Development of new lands, possibilities for more inten-
sive grazing (which would meke more land available for crops), and improved farm manage-
ment (including better rotations to build soil fertrility and conserve moisture) would
facilitate increased cropping of wheat.

: Oats, barley, corn, and sorghum accounted for slightly under 27 percent of Australia's
. total grain area during 1966/67-1968/69. This proportion would be expected to decline

' under the assumption of an uniimited export demand and constant prices. The relatively
greater profitability of wheat versus feed grains (see pp. 26-28) would relegate feed
grains to even more of a secondary role under the assumption of gn elastic export demand.

Projected 1973 yields of all feed grains show varying increases above base period
levels (table 20). The projected yields also are all above trend values. 0Oats and
barley yields are below those assumed by Gruen for 1975 but above thaose used by GECD,

The corn yield 1s about 3 bushels above the GECD figure, while the sorghum yield is
the same.

RES R

Area planted to all feed grains by 1975 would be expected to show only mederate
increases above base period levels (well below 1960/61-1969/70 trends for all grain
except corn). Only a minor increase would be expected in oats area as any expansion in
i supplementary feeding would be largely met by higher yields. Expansion in barley area
g would be mainly limited to traditional producing areas, such as the Adelaide peninsula
in South Australia. Corn would probably be quite profitable relative to other grains
even though irrigation would raise production costs, 74/ However, climatic iimitations
and problems of infrastructure, such as transpoxtation and handling, would be expeacted
. to curtail ares increases. Sorghum, although facing some of the same infrastructure
3 problems as corn, is produced in large part on unirrigated land. Its rate of expansion

) 73/ The 26.5 million acres of wheat are assumed to be built up over time and main-
5 tainable within a rational rotation plan (unlike the sudden rise of wheat from 22.4

< to 26.8 million acres between 1967/68 and 1968/69).

= 74/ Corn on irrigated land is in competition with such crops as vegetables, horti-

cultural erops, cotton, sugar, and rvice, rather than other feed grains, which probably
yield a higher return.
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Table 20.--Projections of grain production, domestic utilization, and
export availability, Australia, selected assumptions, 1975

:Base period

Elastic ex-

: port demand

: Elastic ex-
! port demand

' Wneat quotas
‘ and selected

Item : Unit *1966/67- .44 constant: and 15% re- price ad-
: i 1968/69 : prices ! duction in ¢ justments
: : : : prain prices:
Wheat: :
Area........ : 1,000 acres 23,354 26,500 26,175 18,750
Yield.......: Bu. per acre : 18.4 1.0 i9.0 20.0
Production..: 1,000 bu. : 429,283 503,500 459,325 375,000
Domestic : :
utilization: do. : 91,000 108,000 109,000 110,000
Export avail-: :
ability....: do. : 338,283 395,500 350,325 265,000
Qats: : H
Area........: 1,000 acres : 3,836 3,900 3,555 4,300
Yield.......: Bu. per asere ! 20.9 22.5 22.5 23.0
Production..: 1,000 bu. : 80,828 87,750 79,988 98,900
Domestic : :
utilization: do. : 57,200 62,700 63,700 63,700
Export avail-! :
ability....: do. : 23,128 25,050 16,288 35,200
Barley: : :
Area....... ]_,OOO acres : 2,807 2,900 2,643 6,042
Yield.......: Bu. per acre 20.3 23.0 23.0 23.5
Production..: 1,000 bu. 56,991 66,700 60,789 142,000
Domestic :
utilization: do. 37,800 4%, 500 50,000 50,000
Export avail-: :
ability....: do. : 19,191 17,200 10,789 92,000
Corn: : H
Area........: 1,000 acres 193 220 202 265
Yield.......: Bu. per acre 37.1 38.0 38.0 38.0
Production..: 1,000 bu. : 7,150 8,860 7,676 10,070
Domestic . :
utilization: do. : 6,500 6,600 6,850 6,600
Export avail-: :
ability....: do. : 650 1,760 826 3,470
Sorghum: : :
Area...... T.: 1,000 acres 516 600 546 1,800
Yield.......: Bu. per acre 24.6 25.0 25.0 30.0
Production..: .1,000 bu. : 12,709 15,000 13,650 54,000
Domestic :
utilization: do. : 8,800 11,000 11,250 11,000
Export avail4 :
ability....: da. : 3,909 4,000 2,400 43,000
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in area has been much greater than that of corn and could approximate 600 million acres
by 1975 under the given assumptions.

Except for satbacks due to drought, cattle and sheep numbers in Australia have con-
tinued to expand since the founding of the country. The expansipa in cattle numbers has
been extremely rapid in the last few years. This expansion is being encouraged by the
increase in beef prices relative to other products (see table 12). Alsn, the price
assumptions of this study--average of 1966/67-1968/69 prices--are less favorable to beef
cattle vis-a-vis woel than under the real circumstances of the more recent years.

Beef cattle numbers are projected to increase at 3.0 percent per year to 1975 under
the assumption of an elastic export demand and constant prices. At the same time, dairy
cattle numbers would be espected to continue their decrease in view of the general unpro-
fitability of dairying.

Until recently, calf numbers constituted 20-22 percent of total cattle numbers as
of March each year (appendix table 49). This percentage had risen to 24.5 percent by
March 1970. For the current assumption, a 22-percent ratlo of calves was accepted, with
the assumption that 30 percent of these would be slaughtered for veal in 1975. 75/ Calf
carcass weight was estimated at 70 pounds--the same as in recent years Cappendix table
50). We also assumed that 33 percent of the adult cattle would be slaughtered {an in-
crease from the base period), 76/ but that the average carcass weight would drop slightly
(to 450 pounds) from the base perviod. The projection of beef and veal production--1.2
billion tons--is somewhat abaove that provided by Gruem (1.1 billionm tans) hut equal to
the OECD projection.

Sheep numbers are projected to total 187 million head in 1975--a l.5-percent annual
rate of increase above the base period. This rate of increase is about midway between
longer term ard intermediate trend rates of increasa.

Given the close relationship between wheat and sheep, the expected expansion in
agricultural area would promnte increased sheep numbers. Also, an assumed wool price
of 41 cents per pound--with costs constant--was considered sufficiently remunerative to
encourage flock buildups. Land was not seen as a limiting factor owing to the continued
development of new land and the potential for higher steock-carrying capacity.

Slaughter rates of both adult sheep (17 percent) and lambs (47 percent) were assumed
to increase from the base perind. During the 1960's, slaughter rates for adult sheep
ranged from 13.3 to 16.3 percent (average of 15}, while those for lambs ranged from 41.3
to 49.7 percent (average of 45). The average carcass welghts were assumed to be 44 pounds
for adult sheep and 36 pounds for lambs. These values are essentially unchanged from the
base peried (a l-pound increase for adult sheep). Average carcass weights in the 1960's
ranged from 42 to 45 pounds for adult sheep and from 34 to 37 pounds for lambs.

The number of adult sheep shorn throughout the year has typlcally exceeded March
31 inventory numbers. Numbers shorn ranged from 10.7 to 14.9 percent abaove inventory
numbers during the 1960'=z and averaged 12.7 parcent higher in the base period. With
the price of wool holding constant at &1 cents per pound, there is little reason for be-
lieving that numbers shorn would exceed 113 percent of inventory numbers by 1975. The
number of lambs shorn has historically been below March 31 inventory numbers, and in
1975 is projected to approximate the base period average of 87 percent.

13/ One-third of the calves were slaughtered for vesl in 1966/67-1968/69. With the
projected 9 percent reduction in dairy cows by 1975 {see table 21), and with dairy cows
expected to constitute about one-fifth of herd numbers, it was decided to reduce the per-
cent of calves slaughtered to 30 percent.

76/ The higher slaughter rates for both cattle and sheep are expected to result from
generally improved management practices, improved transportation, and the shifting of pro-
duction more toward areas of relatively high rates of turnoff. Not only would animals tend
to be ready for markef at an earlier age, but alsc a larger proportion of the glder animals
would be marketed.
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Table 21.--Projections of beef and veal, mutton and lamb, and wool production, domestic
utilization, and export availability, Australia, seslected assumptions, 1975

. : . Elastic export i
Base peried Elastic export . demand and 15% . Wheat quotas and

L966/67- demand and selected price

. reduction in ;
1968769 . c¢onstant prices ad justments

grain prices

Cattle: :
Number of beef cattle.. :1,000 head 14,8385 18,307 18,443 21,653
Number of dairy cattle. : do. 4,479 4,100 &4, 100 4,000
Total................ : do. 19,364 22,407 22,543 25,653

Adult ecattle slaughtered: do. 4,179 5,768 5,803 6,603
Average carcass weight .: Pounds : 454 450 450 £50
Beef production : 847,53 1,159 1,186 1,326

Calves slaughtered 1,000 head
Average cavcass weight..: Pounds
Veal production
Beef and veal-- :
Domestie utilization . : do.
Export availability ..: do -

1,460 1,479 1,488 1,693
68 O 70 70
44.0 46.2 46.5 : 52.9

471 554 594 625
£20.5 611 518 754

TEOEE YE ge PR 4 4 wr o

Sheep and lambs: :
Number of adult sheep...:1,000 head: 132,163 146,680 150,918 146,680
Number slaughtered do. : 19,415 24,934 25,656 24,936
Average carcass weight..: Ppunds 43 44 44 44
Mutton productiom. : 376.0 489 .8 504 489.8
Mutton consumption......: do. 220 230 230 218
Export availabilitw.....: do. : 156.0 259.8 274 27L.8

Number of lambs. 36,420 40,420 41,578 A0, 420
Humber slaughtered : : 16,324 18,997 19,542 20,210
Average carcass weight. . : : 36 36 36 36
Lamb production : 260.7 305.3 3L4.1 324.8
Lamb censumption........ : da. : 240 300 300 als
Export availability : do. : 20.7 5.3 i4.1 .8

n

Total number of sheep...:1,000 head: 158,583 137,100 192,496 187,100

Humber shorn : do. : 180,574 200,913 206,710 200,913
Average welght of fleece: Pgunds 10.1 10.3 10.3 10.3
Yool production b 1,826.6 2,069.4 2,129.1 2,069.4
Yool consumpticon . 741 80.0 BCG.0 80.0
Export availability : . : 1,752.5 1,989.4 2,045.1 1,989 4
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Average fleece weights--adult sheep and lambs combined--ranged from 8.5 to 9.6
pounds during the 1960's. The average was 9.2 pounds during the base period. Adding
dead and fellmongered woal and wool exported on skins ta wool shorn--and then dividing
by the number of sheep shorn--gave an average fleece weight of 10.1 pounds. This average
is assumed te rise slightly--perhaps to 10.3 pounds--by 1975. 77/

These figures result in an estimated production of 490,000 tons of mutton, 305,000
tons of lamb, and 2,069 million pounds of wool in 1975. Comparable figures for Gruen's

most likely projections and OECD's projections {mutton and lamb only) are shown in table
18.

Dpmestic Utilization

The domestic use of selected grain and livestock products to 1975 was estimated by
first appraising and then modifying projections contained in other studies.

Gruen's 1970 population projection of 12.6 million was slightly over the rrcorded
12.55 million {appendix table 5i). All projections reviewed agree that Australia's 1975
population will reach 14 million, an increase of 2 percent annually. This projection
appears realistic.

Australia's mineral developments during the 1960's have enabled the Gross National
Product (GNE} to move upward at a faster pace than was anticipated by Gruen. The GNP
in 1970, measured in 1959/60 constant prices, was $1 billion higher than Gruen projected.
Based on the 5 percent annual GNP growth rate recorded over the past 5 years, the GNP
should reach $28.5 billion by 1975. This would result in a per capita GNP of $2,035,
compared with $1,776 in 1570.

Grains.--Total wheat utilization in 1970 was higher than the Gruen projection for
1970 or the 0ECD projection for 1975 {table 16). A moderate rise in wheat use will
continue through 1975 although divect per capita consumption will decline {the income
elasticity for wheat as food has been estimated at 0.11 for Australia (78, p. 12).
Growth in population, expanded use of wheat for feed, and larger seed requirements would
more than offset per capita consumption declines and possibly push total wheat use to
about 108 million bushels in 1975.

Coarse prain use would alsc increase by 1975. Direct per capita consumption of
ocats, barley, and corn--already at a relatively low level--should show little change.
Gruen's 1870 projection of total oat use matched actus}! davelopments, but the barley
projection was 12 million bushels low (table 16). In addition, Gruen made no projection
of the 6 million bushels of corn and 10 miliion bushels of sorghum actually used. With
increased numbers of cattle and sheep--along with continued expansion of the poultry
and hog industries--feed use should rise. More seed would alsc be required with increased
acreage. Domestic utilization of feed grains should expand by 10 percent by 1975.

Livestock Products.--The consumption of beef and veal in Avstralia is well below
the levels projected by both Gruen and OECD (table 16). Per capita beef and veal con-
sumption has remained relatively stable since 1965/66. Failure of beef and veal con-
sumption to increase substantially in recent years is attributed mainly to the effect
of rigsing beef prices. Although a constant price assumption should allow consumption
of beef and veal to rise moderately by 1975 (because of rising income), it would not
reach the levels projected by Gruen or OECD. With an estimated population of 14 million
and per capita consumption of 95 pounds, total consumption of beef and veal would equal
594,000 tons in 1975.

71/ The average increased from 9.9 to 10.l pounds between 1960/61-1962/63 and 1966/67-
1968/69.
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The combined consumption of mutton and lamb in 1970 was near the level projected
by Gruen buft substantialiy higher than the OECD projection. Although Gruen projected
consumption of lamb to increase faster than mutton, he did not expect lamb to exceed
mutton. Lamb consumption per capita, however, has expanded rapidly in recent years, re-
flecting a switch from beef to lamb because of high beef prices. Mutton consumption has
shown a slight downtrend on a per capita basis, but total domestic utilization has risen
steadily. Consumption of lamb and mutton, with lamb increasing at the fastest rate, would
be expected to total 530,000 tons (85 pounds per person) im 1975.

Projected 1975 per capita consumption of 95 pounds of beef and veal and of 85 pounds
of mutton and lamb is close to Gruen's low projection {(table 15). These projections,
as those of Gruen, assume contipued increases in the per capita consumption of pork and
poultry.

Australia's wool consumption totaled 77.2 million pounds in 1970--substantially
above Gruen's projection of 73 million pounds. Consumption from 1965 to 1970 showed sub-
stantial vear-by-year variability within a range of 72-78 million pounds. Under an
assumption of constant price (both wool and synthetics), requirements of soft fibers
would tend to expand with rising population and income. However, wool might tend to be
displaced by synthetics--with some manufacturers contending that synthetiecs offered pre-
ferred properties and greater possibilities of technological innovations. A4n estimated
consumption of 80 million pounds of weol--close to Gruen'’s 8l-million-pound projection--
was selected for 1973.

Export Availability

We projected the export availability of wheat under the constant price assumption
to be 395 willion bushels by 1975. This figure approximates the 397 million bushels
projected in the Monash study. It is well in excess of the OECD projection of 336 mil-
lion bushels, which is less than the 1966/67-1968/69 base pericd averapge used in this
study.

A moderate increase over the base period in the export availability of oats and
sorghum was projected for 1975. Barley exports were projected to decline, while corn
exports were projected to almost triple over the 7-vear period. However, this increase
would be from a smal' base, and corn would remain by far the least important Australian
coarse grain export.

Baef and veal export availability in 1975 was projected to expand 45 percent above
the base period. The projected export of 611,000 tons of beef and veal is above the
Gruen and O0ECD projections (table 19). However, given the perspective that 500,000 tons
of beef and veal were exported in 1970, compared with Gruen's projection of 347,000,
the projections of Gruen seem particularly low.

Mutton export availabilitv was calculated at 260,000 tons--67 percent above the
base period--under the assumption of constant prices. Gruen's projection foxr 1973
was 120,000 tons. However, actual mutton exports in 1970 already totalted 230,000 tons.
Fat lamb export availability by 1375 would approximate 5,000 tons, compared with Gruen's
estimate of 27,000 tons of lamb being imported by 1975. Wool export availability shows
an upward trend to 1,989.4 million pounds by 1975. This projection represents a slightly
higher rate of expansion than Gruen anticipated, but seems more consistent with recent
trends.
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Projections Assuming an Elastic Export Demand and a
15-Percent Decline In Grain Prices

With the exception of the assumed gradual grain price declines, which accumulate
to 15 percent by 1975, the assumptions hete are identical to those outlined in the pre-
vious section.

The assumed producer prices for 1975, after a 15-percent reduction in grain prices,
are as follows:

Commodity Unit Price
Wheat Bushel A5 1.02
Qats do. .52
Barley do. T4
Corn do. .94
Sorghum do. .76
Beef cattle Head 04.34
Sheep and lamb do. 4.66
Wool Pound .41
Production

The effects of a gradual 15-percent decline in grain prices are difficult to deter-
mine. Calculated coefficients of elasticities refer to a change in production that
cccurs in response to a given price change while holding all other conditions constant,
In addition, ne supply response data are available on a number of crops which may be
substituted for grains (for example, oilseads).

The intermediate elasticities generated in the Monash study (78) were used as a
guideline to judge the acreage released from grain production under a l53-perceat price
decline. 78/ Subsequently, this land was allocated to the production of wool, beef,
and oilseed. Allocation was based partly on the cross elasticities developed in the
Monash study and partly on other aspects of Australia's presumed supply response.

The projected declipe in wheat and coarse grain acreage for 1975, using the supply
price elasticities generated in the Monash study, is shown in table 22. The 4,3 million
acres can be considered an upper limit on the area that would move from grain production
to alternatives under a lS5-percentldecline in grain prices.

78/ A study by Gruen and Pewell has shown that, with the exception of lamb, there
was little difference in the price elasticity under assumed Increases and decreases in

price (77).
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Table 22.--Reduction of Australia's graln acreage, with a 15-percent grain price
decline, using the intermediate elasticities of the Monash study, 1975

: Constant price Monash tProjected acreape:Projected acreage
Commodity : profections : Intermediate : decrease for t with 15% price
: for 1975 : elasticlty : 1975 ¢ decline by 1975
: Price
: 1,00C acres coefficient 1,000 acres 1,000 acres
Wheat.,.....! 26,500,000 0.854]1 3,395,000 23,105,000
Coarse :
greins...: 7,620,000 0.8131 929,373 6,691,000
Total : 34,120,000 — 4,324,373 29,796,000

Cross elasticities in the Gruen study (78) indicate that wheat production inecreases,
resulting from higher wheat prices, would pull 60 percent of the resources from the wool
sector and 40 percent from the coarse grain sector. Increased coarse grain production,
through a higher price, was seen as pulling resocurcas entirely from the wheat sector.
With declines in both wheat and coarse grain prices, other types of adjustments from
those mentioned would be required. Wheat at $1,02 per bushel would still tend to be
more profitable than ollseeds (see p, 27), although increased attention would be given
to oilseeds as an alternative crop. 1n view of the lower profitability of ollseeds, vis-
a-vis wheat, and the need to maintain a proper balance between crop and livestock land
use, the sstimated number of acres moving ocut of grains was reduced by 30 percent, that
is, from 4.3 to 3.0 million acres.

As indicated, the Monash study estimated that 60 percent of the wheat acreage would
be taken up in wool production. However, with wool at &4l cents per pound, which is a
reasonably good price and a high capital rvequirement for movement into cattle, we esti-
mated that 70 percent, or 2.1 million acres, of the ares taken ocut of grain production
would go into wool production.

Gf the remzining areas, 0.6 million acresare estimated to shift inte beef and 0.3
million acres into oilseed production. Most of the expansion in oilseed production
would come from such recently introduced crops as rapeseed and sunflower.

The land freed from wheat production and used for sheep and cattle would be improved
pastures with an assumed stocking rate of two dry sheep equlvalents per acre. At this
stocking rate, beef and veul production would increase to 1.212 million tons and wocl
production would move to 2.129 billion pounds, compared with [.205 million tons and 2.069
billion pounds, respectively, at the constant price assumption {table 21).

Domestic Utilization

Other than the 15 percent decline in grain prices, the assumption of the previous
section still applies. The population and GNP projections also remain the same under
this assumption.

Grains.--Direct per caplta consumption of wheat would not be significantly affected
by the price decline because of the low price elasticity of wheat.

The wheat content of & wheat product represents a very small proportion of the pro-
duct's total cost. Thus, a change in the price of wheat per se is only one cemponent
influencing the price of the retall product.
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More wheat would probably be channeted through livestock with a l5-percent decline
in price. However, the magnitude of this shift would be limited. Since all grains would
experience the same percentage price decline, wheat would not receive any relative price
advantage. Nevertheless, farmers accustomed ro growing wheat would be expacted to divert
a larger amount to livestock. Incveased feeding, coupled with smaller sead requirements
owing to lower planted acreage, might result in total domestic utilization in 1975 of
1 milljon bushels above utilizaticn expected at constant prices (see table 20).

The direct per capita consumption of cosrse grains would not be signifiecantly
affected by & L5-percent price decline. As with wheat, more coarse grains would he
channeled through livestock. As indicated in table 5, coarse grains appear to be a
cheaper source of TDN than wheat, Under the assumed price decline--aglthough greater
for wheat than coarse grains in absolute terms--the ccarse grains would retain their
relative price advantage,

Since lot feeding of cattle has shown profits with the beef:feed grain price ratio
exhibited in 1969/70, a decline in fead grain prices would make the practice of lot feed-
ing more profitable. Thus, the incentive to increase grain feeding would come from re-
duced grain prices rather than higher meat prices (which are assumed constant). However,
developments in lot feeding to 1975--even with a 15-percent reduction in feed grain
prices--would be expected to be modest.

Increased sheep and cattle numbers would tend to boast supplementary feed require-
ments above amounts needed under the constant price assumption. However, year-to-year
variations in grain requirements are substantial, depending on the weather (appendix
table 52). As with wheat, expanding hog and poultry numbers would also raise coarse
Erain requirements.

Among the various feed grains, cats should show the Breatest absolute expansion
because of supplementary feeding. Total use might expand by 1 million bushels (feed
use less reduced seeding requirements)., Barley use would also tend to expand--perhaps
by 300,000 bushels. Use of corn and sorghum might =ach expand by 250,000 bushels, In-
creased use of barley, sorghum, and corn would be encouraged by thelr local availability
when lower cost oats are not available as well as through the reduction or elimination
of transportation costs incurred by hauling in oats,

Livestock.--Despite tI- “act that a lower grain price would lead to inecreased pro-
duction of livestock and Iivastock products, domestic utilization would not increase
above the earlier projected levels dua to the assumption of an elastic export demand.
Hence, livestock prices are assumed to remain the same since the increased export avail-
abllity will be absorbed in the world market without materially affecting world prices.

Export Availability

The assumed 15-percent decline in all grain prices had the general effect of re-
ducing the export avallability of grains and inereasing the export availability of meat,
World prices for livestock products are assumed to remain the same as in earlier pro-
jections.

Projected export availability of wheat, which is large in absolute quantity,
was 11 percent below the vanstant price projection (see table 20). However, the residusal
available for export in the case of coarse grains is relatively small. <Consequently,
projected export for each type of coarse grain under the present assumption was at
least 35 percent beleow the projection with the constant price assumption.

Beef and veal export availability was projected to increase only slightly--1 per-
cent--with the decline in graim prices, while mutton exports would be § percent greater
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than expected with the constant price projection. Increased lamb production, associated
with rising sheep numbers, would be expected to push lamb exports to 14,000 tons. Wool
exports would be expected to increase 3 percent gver the 7-year period.

Projections Assuming Wheat Quotas and Changing Prices

This section highlights problems facing Australian farmers and the agricultural
economy and discusses expected developments in the country's agricultural production,
consumption, and trade to 1973, assuming continuation of wheat quotdas and price changes.

Many Australian farmers are currently in a difficult finaneial plight. The decline
in wool prices and the application of wheat quotas, in combination with serious drought,
is causing considerable hardship--especially for many farmers in the Wheat-Sheep Zone
and the Pastoral Zone.

Historically, many Australian farmers have depended almost complebely on wheat and
wool for their income. Any changes in the wheat:wool price ratio led to some production
chifts hetween these two commodities. Incomes on the two commodities were maintained
at a resonably high level and on & par with nonfarm incomes, Generally satisfactory
incomes associated with the production of wheat and wool led to a self-sufficliency at-
titude of “I'm all right, Jack." In addition, the structure of commodity boards, with
associated matching funds from the Commonwealth Government (see p. 55 ), curtailed re-
search on alternative forms of praduction.

Today, Australia's agriculture is undergoing transitions which complicate realistie
projections. A search is on for substitute crops for wheat because of wheat quotas,
As a result, feed grain and oilseed areas have expanded. However, genuine concern exists
about markets for the increased production. Farmers are generally advised tu "go slow"
and "not to produce unless there is a market." Oilseed production is recommended only
if done under contract.

Falling wool prices, combined with rising costs, have encouraged substitution of
beef cattle for sheep. Hawever, many sheep or wheat-sheep producers are already deeply
in debt and unable to afford the higher capital costs associated with beef production.
Concern is also being expressed about: (1) Availability of markets needed for future
increases in beef production, {(2) competition from other suppliers and (3} impact of
simulated meats.

Production

Wheat.--Major uncertainties regarding future wheat production in Australia include
world market conditions and the policies pursued by the Australian Covernment regarding
wheat pricing and the production of wheat for feed.

A pessimistic view of world trade in wheak throuph 1980 exists {83, p. 104), owlng
to the introduction of new high-yielding varieties of wheat and rice in numerous devel-
cping countries and the expansion of wheat production in those developed countries which
have historically imported wheat.

The future of Australia's wheat market in Mainland China Is questionable because
of the lack of wheat exports to China in 1970/71. We assume, however, that wheat ex-
ports to China will be resumed to some degree by 1975. 79/ Despite the loss of the

79/ The failure of Mainland China to import any wheat from A=zstralia in 1970/71 is
considered the result of a political dispute in combination with a good crop in China
in 1970.
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Mainland China market, Australia maintained a high level of wheat exports in 1970/71
because of the emergence of new markets in the Middle East.

1 Australia's curvent policy of not promoting the productiasn of feed wheat 1s assumed
: to be unchanged through 1975 (see pp. 34 and 35). Some factors and uncertainties that
may affect the validity of this assumption are:

(1} Termination of the Internmational Grains Arrangement as a formal agreement and

of the pricing or production restraints atteched to the formsl agreement. fi
{2} Arguments that it 1s to Australia's long-term advantage to produce feed wheat.
(3) BRelief that feed wheat competes more effectively with corn {in nutritional

terms} than does barley or oats. .
(4} Better facilities for the storage, handling, and marketing of wheat than for

feed grains.
(5) Potential for the development of wheat varieties that can be clearly differ- )

entiated as feed wheat, l

It is important to note that farmers produce overguota wheat which is used for feed
on the farm, sold across State lines for feed, or (possibly) delivered to the AWB to be
charged agalnst next year's quota, Thus, quota restrictions, in and of themselves, do
not control wheat area or production.

We assume that wheat quotas will not be transferable to 1975. A situatien in which
wheat quotas were transferable would have implications for other crops as well as for
wheat. We also assume that wheat prices will stay at the same level as that of the
1966/67-1968/69 base period.

The AWB has not more actively pursued the sale of wheat for feed for several rea-
sons. Other wheat exporters could implement the same policy, foreing down the price of
milling wheat in export markets and causing Australia to be no better off than pre-
vipusly,

Some increases in wheat quotas over those in 1971/72--perhaps 5 percent--are assumed
likely by 1975. This increase would raise quota restrictions to about 356 million
bushels--nearly equal to the 1969/70 quota. 80/ Seme overquota production would push
this figure te an estimated 375 million bushels. BAE {40) projected 350 million bushels
for 1974/75. Wheat yields, estimated at 20 bushels per acre, would be slightly higher
than under the previous two assumptions. 81/ Acreage in wheat production would approx-
imate 18.7 million acres (table 20).

The imposition of wheat quotas has sparked the Australian farmers' interest in al-
ternative crops., Area planted to wheat dropped From 26.8 million acres in 1968/69 to
16.5 million acres in 1970/71 B2/ (appendix table 2). Althoupgh a large part of this
area reverted to pasture, barley, sorghum, and oilseed acreage increased significantly

Feed grains.--A major question mark in Australia’s expansion of feed grain pro-
duction is the availability of export markets, Corn is apparently viewed as the feed .
grain par excellence and as a yardstick apainst whieh nther grains must be measured. Fl
Nevertheless, it is surprising--in view of the generally assumed favorable market for
feed grains (117, p. xi)--that production of barley in Australia has not increased at
a more rapid pace,

B0/ The 1969/70 quota of 357 million bushels decreased by 11 percent to 318 million
bushels in 1970/71, and increased by 6.6 percent to 339 million bushels in 1971/72. :
81/ Presumably some of the more marginal land would be removed from wheat production. .
82/ The decrease in wheat area also was caused, in part, by unfavorable weather.
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The marketing system appears to be a major factor in the expansion of feed grain
production, Wheat recelves priority in beoth transport and storage. Bulk-handling
facilities--except possibly in Western Australia--are much more limited for feed grains
than for wheat., Aggressive sales efforts have been constrained, and organized marketing
boards are segmented and to some degree competitive with each other.

Repld development in oilseed production is providing an Important alternative crop
for some farmers, OGross returns appear to be very competitive with feed grains (see
p. 27) but less profitable than wheat. Risks associated with weather are probably preater
then those of grains. Although relatively small in terms of total area {see appendix
table 48), oilseed production should continue to expand. Australia is likely to achieve
self-sufficiency in vegetable oils and meal before 1975, and then search out export
markets. However, the world market outlook for vegetable oils is uot particularly pro-
mising (100, p. ix). Australia's liberalization of repulations controlling the domestic
sale of margarine could lead to increased domestic demand and lessen the need for exports.

Serious efforts are expected to be made to improve the marketing of feed grains.
Improvements are needed in every area--from the farm to the port--but major improve-
ments will vequire time. However, possibilities may exlst for better coordination
of vheat and feed grain marketing in terms of transportation and joint use of storage
facilities. The AWB may be assigned responsibility for the promotion and marketing of
feed grains.

Outside investment is promoting the production of grain sorghum. Japan is part-
icularly interested in Australia's sorghum potential and is contrac¢ting for growing
sorghum in Australia. American capital is also involved in expanding Australia's grain
sorghum output,

Adoption of barley quecas is being considered in Australia. Established barley pro-
ducers are said to be supporting a quota system in the fear that the switch to barley--
from wheat--will flood the market and ruin barley prices. The projection discussed here
does not assume barley quotas in 1975,

In view of the generally favorable outlogk for feed grains, we assume that producer
prices of cats and barley will remain close to the 1966/67-1968/69 average. <Torn and
grain sorghum prices are assumed to strengthen 5 to 10 cents per bushel above the base
period averages.

Despite its relatively low price, area planted ip cats is expected to expand by
1975. Some land is more suitable to the production of oats than of barley. Oals is
used extensively as a supplementary feed for livestock and some expansion in require-
ments can be expected in this area. Oats production--planted on 4.3 million acres and
vielding 23 bushels per acre--is projected to total nearly 99 million bushels in 1975,
about the same as the BAE projection for 1874/75.

Barley is generally a more prafitable crop than oats (see table 3. Expart possi-
bilities for barley should also be better than those for ocats. In recent years, barley
production has risen much more rapidly than oats production. Consequently, it is pro-
jected that barley production in 1975 will approximate 142 million bushels, compared
with BAE preojections of 80 million bushels for 1974/75. Our figure assumes 6 million
acres at a yield of 23.5 bushels per acre, Barley productien in 1970/71 was about 100
million bushels.

An assumed relative increase in the price of corn and sorghum--in combination with
good export potential for these two feed grains--is expected to lead to increased
production by 1975. The BAE study (40) projected 10 million bushels of corn output for
1974775, Tris figure seems realistiec for 1975, based on 265,000 acres at a yield of
38 bushels par acre.
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The BAE projection of 27 million bushels of sorghum for>1974/75 looked extremely
optimistic until viewed within the context of the unusually high levels of sorghum area
and yield experienced during recent harvests. Quality grades of whest compete with sor-
ghum in the area where much of Australia’s sorghum is currently grown (see p. 122,
Significant harvesting and storage problems have inhibited expansion of sorghum pro-
duction irn the Northern Territory, while infrastructure problems--either in terms of
getting the grain to cattle or exporting it--are of substantial magnitude in irrigated
areas of northwestern Australia. However, an output of 54 miliion bushels is projected
for 1875 in view of the following: (1) Assumed relative increase in the sorghum:wheat
price. (2) expansion in irrigation, (3) inflow of outside investment, and (4) presumed
favorable export market, A yield of 30 bushels per acre--due to the planting of a
larger proportion of soxrghum under irrigation--would require 1.8 millinn acres to achieve
& production of 54 million bushels,

Beef and Vesl.--The continved uptrend in beef prices, in combination with a less
favorable price situation in some other sectors (particularly sheep), has promoted rapid
expansion in beef cattle pumbers in Australia.

A critical issue affecting beef herd expansion is the biclogical rate of increase
of beef cattle. BAE nfficials maintain that the maximum biclogical rate of increase
in the medium term for beef cattle is 3% to 4 percent. Others have indicated that,
theoretically, a rate of about 7 percent a year is possible over a number of years (47),
83/ The rate of increase for the whole of Australis has beesn much higher iIn recent years
than in the eariy 1960's, and higher in the southeastern States than in the northern
States. Beef cattle numbers for the whole of Australis increased 10 percent between
1969 and 1972, and 13 percent betwsen 1970 and 1971. Certainly, a significant part
of this expansion was the result of acquiring aniwals from the dairy sector. The
potential for further contributions from the dairy sector--in combination with relatively
high beef prices--is judged sufficient to permit beef cattle numbers to show an average
annual increase of 5.5 percent between the base period (1966/67-1968/69) and 1975.

Although farmers are expanding their beef herds--or going into beef--at a rapid
rate, limitations other than biclogical ones are involved. Capital has already been
cited as a limiting factor. Cattle are high in price and some new plant facilities
may also be required. The lack of management skills can also act as & constraint since
some farmers have not had experience in raising cattle. In addition, in some sections

of the Pastoral Zone, cattle are not considered a reliable alternative to sheep because
of limited feed.

Some decline in beef cattle prices from the current level may occur in Australia
by 1975 as a result of increasing supply. The rationale for this statement is that a
larger proportion of Australia's beef exports may be forced into lower priced markets
(appendix table 53) as production expands. 84/ Nor can the domestic market absorb the
increased supplies to a sufficient degree to prevent price declines. In any event, due
to the production lag, Increased suppiies will be forthcoming in 1975.

Dairy cattle numbers are estimated to decline to & million in 1975--a sharper drop
than projected under the two preceding i sumptions. All the other coefficients used in

83/ This model assumes that the industry would suffer no setbacks such as drought and
no change in traditional marketing and management practices (473,

84/ 1t is not suggested that world demand for beef and veal will weaken or that world
prices will "breek", but only that the higher priced export maerkets will not be available
to absorb a sufficient amount of the lncreased production to keep prices at current levels,
In the most significant higher priced market--the United States--the quota is presumed
to increase at 2 percent annually (paralleling the expected growth in domestic production)
{123). Australian beef and veal production between the base period and 1975 is projected
to increase at nearly 6.5 percent annually,
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estimating beef and veal production {(for example, percentage of adult cattle slaughtered,
ratio of calves to total cattle numbers, carcass welght, ete.) are assumed the same as

in the two previous projections. As a result, total beef and veal production in 1975

is estimated to be 1.4 million tons, about 200,000 tons above the BAE estimate {540).

Mutton, Lamb, and Wool.--As indicated earlier, future developments in this econom-
ically depressed sector depend to a considerablie extent on the level of Gavernment in-
tervention (see p. 26). The 1975 projection assumes a significant degree of restructuring
in the sheep sector. It also assumes, however, that the Government--in conjunction with
financial institutions-~-will adopt policies to prevent a widescale financial cellapse
of the sheep sector. Econamies of size exist (see pp. 23, 24} and will foster larger sheep
operations. Some owners are alrgady amalgamating their holdings to cut costs and con- -
solidate debts., The fact that many of Australia’s farmers became engaged in farming at '
the end of World War II and are nearing retirement age also will tend to facilitate
farm enlargement. Land values in the sheep sector, particularly, have suffered a sub-
stantial decline, but to date, few properties have changed hands as current owners fipht
Lo maintain possession and avoid capital losses. In time, more land is likely to
change ownership at a value in line with its earning capacity.

The opportunity costs of sheep production approach zero in some areas of the
Pastoral Zone so these areas will tend to continue producing wool so long as variable
costs are covered. The marginal cost of wool production in Australia is believed to be
within the range of 25-35 cents per pound. In some mnre adverse pastoral areas, flocks
consisted entirely of wethers because of the difficult nutritional and breeding problems
associated with ewes in these areas.

By 1975, wool prices are assumed to show some improvement from current levelg-.
perhaps achieving a level within the range of 38-40 cents per pound. 85/ The rate of
increase in costs is expected to decline as farmers more closely scrutinize their ex-
penditures and more efficlent marketing techniques ars introduced. It is assumed thak
wool production quotas, wlhtich have been under discussion in Australia, will not be
applied.

Ewes currently are selling at $2-33 per head in Australia. Prices have usually i
ranged around $5-36. Although sheep prices are expected to improve by 1975 from the
currently depressed level, mutton prices will depend heavily on developments in the
export market and on lamb prices in competition with other meats in the domestic markst.

There is considerable economic rationale for the individual with adequate pasture
and capital to expand sheep numbers at this time. One shearing yielding 10 pounds and
priced at 30 cents per pound wnuld recover the cost of the sheep. Assuming an average
compound annual rate of increase of 1.5 percent between the base period and 1975, sheep
aumbers would total 187 million (the rate of increase was 3.1 percent between 1969 and
19701 . Some tempnrary decline in numbers frpm 1970 levels may ccecuy while & restructuring
of the sheep industry is in progress. Coefficients on slaughtering percentages, average
carcass weight, percentage shorn, and average fleece weight are the same as for the pre-
vious two assumptions with one exeeption: The slaughtering rate for lambs is increased
from 48 to 50 percent in view of the greater emphasis and concern given to tamb pro- 4
duction at a lower wool price. A

85/ In a February 1971 report, the BAE stated: UVWool prices are particularly low
at prosent and there should be some recovery when the two short-term depressing factars,
the dispnsal of New Zealand stocks and the currency problem in Europe, have passed...
The probability is that in 1974-75 the trend level of wool prices will not be any better
than the 1958-59 level of just over 40 cents....(40, p. 4&).%
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Mutton and lamb production in 1975 is projected at 815,000 tons, somewhat above
the BAE projection of 805,000 tons for 1974/75. Our projection for wool is 2,1 billien
pounds, compared with the BAE projection of 2.3 billion pounds.

Domestiec Utilization

: The population and GNP projections under this asgumption are assumed to remain the
i same as for the preceding assumptions.

Grains.--The assumption of continued wheat quota restrictions should enable wheat
; prices to remain steady through 1975. With milling wheat prices remaining essentially
unchanged, the domestic demand for food wheat skould be stable with declining per capita
consumption offset by populaticn increases.

Some increase in domestie utilization of wheat could come from channeling more
wheat through livestock. The assumption of continuation of the quota system--as pre-
sently designed--should lead to some overquota production. In both 1969/70 and -
1970/71, production exceeded the quota by 30 million bushels. While part of the over-
quota production may be applied to next year's quota, substantial quantities may be sold

domestically by the AWB as fead wheat, fed by the producer, or channeled into the "prey"
market for feed. .

Anticipated expansion of the beef sector to 1075 would afford the opportunity for
more supplementary feeding of wheat than projected under the preceding two assumptions.
Absence of an assumed elastic export demand could also be an importart factor. Con-
Sequently, the total domestiec utilization of wheat in 1875 is Projected at 110 million
bushels (see table 20).

" Becausa of rising cattle and sheep number, utilization of coarse grains would exceed
the projection under the constant price assumption. Expected price rises for corn and-
sorghum would curtail thelr increased use, while more or less stable prices for nats )
and barley would lead to their increased use. The overall projected rise in coarse H
grain use, relative to use under the constant price assumption, is 1 million bushels of
cats and 500,000 bushels of barley. Dirvect per capita consumption would be unchanged
from preceding projections.

Livestock.--Per capita consumption of beef and veal has remained relatively stable
during the past 5 years, despite an uptrend in prices caused by exports. With anticipated
production increases in beef and veal, a price decline of 5 percent belew current prices
might be expected. In determining the effect on consumption of the assumed price decline,
Gruen's price elasticity of demand was considered. 86/ The result would be about a 5-
percent increase in domestic utilization from projections under the previous assumptions,
or a total of 625,000 tons.

Lamb consumption by 1975 should follow the same general pattern as that described
for beef and veal. Sheep numbers are not expected to expand as rapidly as beef numbers
by 1975, but the anticipated price decline--perhaps 7 to 8 percent--is exXpected to be -
greater for lamb than for beef. The price elasticity of demand generated by Gruen in-
dicates that a price decline of 8 percent would be associated with a 12-percent increase
in consumption of lamb. 87/ This is true, however, only if other prices remain constant.
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86/ OGruen estimated the price elasticity of demand for beef and veal at -0.96 and the
income elasticity at 0.25 (78, pp. 81, 129),
. 87/ Gruen estimated the price elasticity of demand for lamb at ~1.5 and the incame 3
: elasticity at 0.65.
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Since it has already been projected that beef prices will show some decline, the ex-
pected net increase in lamb consumption is less than direct appliecation of the elastie-
ities would indicate. Thus, lamb consumption is projected to increase by about the same
as beef--5 percent--so that total utilization of lamb will increase to 315,000 tons by
1975. Per capita consumption of lamb is already at a record level. In addition, beef
is preferred to lamb as evidenced in the early 1960's when per capita beef consumption
was much higher than lamb and prices were nearly identical.

Retall prices for mutton are alsc expected to show some decline. Nevertheless,
per capita consumption is projected to decline below that projected under the constant
prices due to substitutions of beef and lamb for mutton. 88/ The decline is projected
to be 3 percent from the constant price assumption, which results in a projected total
consumption level of 218,000 tons.

Wool consumption i1s not expected to change from projections made under the two
previous assumptions.

Export Availability

The assumed wheat quotas and price adjustments--relative to the constant price
assumption--are projected to cause a marked decrease in the export availability of
wheat and concomitant increases in the availability of coarse grains and meats by 1975.
Wheat export availability is projected to decline by 33 percent--from 395 to 265 million
bushels--while coarse grains exXports would quadruple--from less than 1 million tons
to 3.9 millign tons. Most of the expansiorn in the export availability of coarse grains
would come from barley and sorghum.

Over 750,000 tons of beef and veal are projected to be available for export by 1975--
a 23-percent increase from export availability assuming constant prices. The projected
increase in lamb production would cause Australia's export availability te nearly double,
despite increased consumption. 89/ Reduced mutton consumption, in combination with
stable production, would be expected to camuse mutton export availability to be 5 percent
above the constant price assumption. Wonl export availability is the same under these
assumptions as it was under constant prices--nearly 2 billion pounds.

88/ Gruen (78) estimated a price elasticity of demand for mutton of -I1.4 and an
income elasticity of -0.75. The fact that beef and lamb prices are also projected to
decline and that mutton has become a less preferred meat more than offsets the influence
of the decline in mutton prices.

B9/ 1If projected declines in domestic prices of beef and lamb do not occur and there

is no increase in per capita consumption, an even larger export availability of beef
and lamb would result.
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APPENDIX TARLES

Table 1.--Data on area in farming and grazing zones, Australia, 1962

Zone ; Total area ; Aree used : Azzz siegoijlpzzzjnt_
: Million Million
acres Percent acres Percent Percent

Pastoral...; 1,500C.0 78.8 941.7 75.5 62.8

Northern..; n.a. n.a. 654.3 55.2 n.a.
‘Southern..: n.a. n.a. 287.4 24.3 n.&a. N
Wheat-sheep; 175.32 9.2 132.0 11.2 75.3
Beef-sheep-; 126.2 6.6 75.0 6.3 59.4 I
Dairy...... : 98.5 5.2 32.2 2.7 32.7 ’i:
Sugar...... ; 1.0 .1 1.0 .1 100.0
Irrigation-; 2.6 .1 2.6 .2 100.0

Total..-.-; 1,903.6 100.0 1,184.5 100.0 2.2

n.a. = Not available.

Source: (138, p. &40).
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Table 2.--Australia's wheat area, by State, 1960/61-1970/71

Year lUnit

iAustralia f New South

Wales

' Victoria : ueensland: ,
: :Q : Bustraelia

Sputh

Western

. Tasmania °
i Australia : :

.

1961/62
1962763
1963/64
1964765
5-year
average
Distribution :
by State
1965766
1966467 : do.
1967 /68 : do.

1968769 : da.

1969/70 1 do.

do.
Distribution :
by State

1970/71 1/

13,439
14,723
16,469
16,474

17,919

15,805

100.0
17,513
20,823
22,441
26,797

23, 440

22,203
100.0

16,322

4,076
4,498
5,008
4,964

5,760

4,861

30.8

2,672 693

2,849 750
519
938

1,026

B&5

5.5

1,969
2,229
2,595
2,802

2,727

2,464

4,021
4,380
4,804
4,640

5,151

4,599

29.1

1/ Preliminary.
Source:

{51, 55, 59); and Foreign Agricultural Service, USDA.




Table 3.--Australia's wheat yield, by State, 1960/61-1970/71

Aus- - New Vie. :Queens—: South :Western: :
Year : .t Sputh : . * Aus- : Aus- :Tasmania: C.T.
tralia toria land . .
H i Waleg : itralia: tralia : :
------------- Bushels per acre -~ - - - - . . _ _ _ _ _
1960/61.....,.: 20.4 20.8 25.3 15.9 23.6 15.9 21.4 28.5
1961/62.......: 16.8 17.4 20.0 16.0 15.2 15.0 22.2 22.7
1962/63,...... : 18.6 21.8 21.7 20.3 14.8 15.1 27.3 29.3
1963/64.......: 18.9 24,7 24.5 23.8 15.3 1.3 27.5 24,8
1g64/65..,. ..., 20.6 26.3 24,2 22.3 1.4 12.2 21.7 27.6
S-year
average....: 19,3 22.2 23.1 19.7 18.5 13.9 24.0 26.5
1965/66.,......: 14.8 8.5 19.7 18.3 14.5 14.6 26.1 20.8
1966/67.......: 22.4 28.4 22.6 25.1 18.2 16.3 30.2 32.5
1967/68.......: 12.4 10.6 8.8 18.6 9.4 16.1 26.3 17.8
w
w 1968/69.......: 20.3 21.6 22.8 23.5 22,2 i5.4 23.6 20.1
1969/70.......: 16.5 18.9 25.3 9.9 18.4 9.8 23.9 27.0
S5-year
average....: 17.3 17.6 1.8 19.9 16.6 14.8 25.9 23.1
1870/71 1/....: 18.0 20.4 1.8 5.8 15.8 17.5 25.0 17.9

Source:
USDA.

1/ Preliminary.
(51, various issues; 55;
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Table 4.--Australia's wheat production, by State, 1960/61-1970/71

: South ¢ Western
t Australia : sustralia

: Mew South

Year . :Australia Uales

i Victoris EQueensland

. Tasmanis

‘AT,

1960/61 L .o 273,716 B4,657 67,587 10,999 46,394 63,900

1961762 : - ; 247,178 78,350 56,878 12,018 33,8354 65,700
1g62/63 i . : 306,812 109,002 67,899 18,683 38,339 72,500
1963/64 f . ; 327,912 122,432 76,302 22,274 53,571 52,340
1964465 i . ; 368,78% 151 ,4B3 ;166 22,830 52,817 63,071
average : . ; 304,901 109,193 69, 366 17,361 45,075 63,502
Distribution : : .
by State....: Percent : 1c0.0 35.8 22.8 5.7 l4.8 20.8
1965/66 E . j 259,666 39,116 60,591 39,976 102,156
1966/67 . . : 466,610 202,501 70,896 53,816 103,195
1967/68 E do. ; 277,289 B7,323 28,317 26,899 106,975
1968/69 f do. : 543,950 215,119 50,728 83,160 112,450
1969/70 : do. ; 387,512 162,786 83,544 59,159 66,700
average : do. ; 387,005 141,365 66,815 52,602 08,295
Distribution : :

Parcent : 10G.0 356.5 17.3 . 13.6 25.4

293,457 114,000 356,400 31,070 107,000

148
345
419
483

384

352

0.1

3G
32
70
69

58

52

o
28
87
42
84

73

63

0

1/ Preliminary.
Source: (3%, 51, 55, 5%); and Foreign dgricultural Service, USDA.




Table 5.--Australia’s wheat delivery quotas, 1969/70-1971/72

Item f 1969/70 : 1970/71 Co1971/72

= - - - - -« - - - Million bushels -~ -~ - - - . - .

Basic wheat quotas:

New South Wales......... ; 123 99 114

Vietoria........ oo, ; 65 52 57 .

Queensland.............. ; 25 25 27

South Australia......... ; 45 36 40

Western Australia....... ; 86 83 76
Total......oiinnu... ; 344 295 314

Additional wheat quotas:

New South Wales --

Prime hard............: 7 12 12
Durum......o.ouvuiuno..t - -- 2
Queensland--
E Prime hard............ ; & 11 11
Total..o..oreenon.us 13 23 25
F Grand total............. ; 357 3i8 339
-~ Means negligible or none.
Source: (56, No. 118, p. 118).
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Table 6.--Australia's paks area, by State, 1960/61-1970/71

: . : . ¢ New South : _ | . :
Year . Unit . Adustralia | . Vietoria ,Queensland,

South ¢ Western : T o
Wales asmania .

Australia : Auskralia @

1960/61 1,000 acres 3,637 918 835 19 512 1,330 23

1961/62 : . : 3,097 713 TTh 27 324 1,231 27
1962/63 . . : 3,282 78 932 27 416 1,177 31
1963/64 : . : 3,392 794 910 31 501 1,125 30
1964/65 : . : 3,497 850 535 aedy 1,152 28
S-year E :
average.....: . : 3,383 797 32 439 1,203
Distribution : :
Percent ¢ 100 .0 23.6 . 0.% 13.0 35.6
1965/66........ 1,000 acres: 3,768 1,033 &5 455 1,240
1966/67........ : do. : 4,258 1,363 66 509 1,204
1967 /68 : . : 3,380 ag7 31 525 1,158
1968765 : . : 3,872 1,185 55 516 1,082
1969770 : . : 3,396 203 75 372 1,139
5-year : : .
average.....: . : 3,734 1,078 54 475 L,166

Distribution : :
by State i Percent 100.9 28.9 . .5 1z2.7 al.2
1970/71 1/ :

1,000 acres: 4,131 50 700 1,400

1f Preliminary.
Source: {51, 53, 59); and Foreign Agricultural Service, USDA.




Table 7.--Australia's ocats yield, by State, 1960/81-1970/71

¢ New Sputh :

: : : t
Australia Wales Victoria Queensland South Western Tasmania

! Australia  : Australia

Bushels per acre

1960/61 E . . . 15.0
1961/62 : . . . 15.4
1962/63 E . . . Z0.
1563/64 : . . . 21,

1964/65 : . . . 21.

average : . . . 18.
1965766 , - : : 16.
1966767 : . , . 22.
1967/68. .. 000at . . i 14,

1968/69 : . . - 20,

1969/70........ : 0. . . 12,

S-year
average

1970/71 1/

1/ Preliminary.
Seurce: (51, 35, 59): and Foreign Agricultural Service, USDA.




Table B.--Austral®a’'s pats produztion, by State, 1960/61-1970/71

Year ' Unit ' Australia ° Ne:af:zth " Victoria 'Queensland’ South = : Wetfern : g, oo05p P A.C.T.

r fustralia @ Australia:

1960461, ... . s 1,000 bu. 76,107 21,466 20,6066 11,478 21,810 391

1%61/62 : do. : 55,130 13,225 16,312 4,391 20,186 587
1962/B3. .00t : do. : 68,809 16,035 27,042 5,770 18,572 828
1963/64. .. ..., : do. : 68,234 19,812 19,885 2,149 17,830 844
1964/65........1¢ da. : 70,043 22,885 22,446 8,977 14,011
5-year : :
average ; do. : 67,665 18,685 21,270 7,593 18,486
Bistribution i
by State : : 100.0 27.6 31.4 . 11.8 27.3
1965766 : .3 60,739 12,607
1966/67 : . : 107,106 41,003
1967/68 : . : 39,628 8,235
1968769 ... ... .0 . : 94,250 27,454
1969 /70 : . : 68,723 19,238
S-year : :
average : . : 74,089 21,707
Distribution :

by State > Percent : 100.0 29.3

1870771 1/ : . 86,930

1/ Preliminary.
Source: (51, 53, 5%); and Foreign Agricultural Service, U3DA.




Table 9..-Australia's barley area, by State, l960/61-1970/71

H South : Western :

T ia © A.C.T.
tAdustralia : fustralia : asmanpia  A.C.T

: . : . New South : :
Year ) Unit . dustralia ew South Victoria ‘Queensland

Wales H

-

1966G/61 1,000 acres 2,830 189 309 219 1,556 541 15
1961762 ! da. : 2,383 201 225 1,270 391 19
1962/63 da. : 2,027 220 154 1,053 350 20

1963/64 : do. : 2,013 212 190 ) 1,123 299 14

1964/65 : do. 2,064 187 1,095 15

S5-vyear :
average. - ... : do. ! 2,263 221 1,219 17
Distribution :

Fercent : 1000 . . . 0.8

1865/66........:1,000 acres: 2,298 20

1966/67 :  do. : 2,498 21

1967/68 : do. 2,611 ; 24

1968769 do. : 3,313 ; 26
1969/70... ... .. do . : 3,759 0

S-year :
do. : 2,895 24
Disztribution

Percent 100.0 . . 0.8

: 1,000 scres 4,990 1,600 30

1/ Preliminary.
-- HMeans negligible or none.
Source: (51, 55, 59); and Foreign Agricunltural Service, USDA.




Taole 10.-~Australia's barley vield, by State, 1960/61-1970/71

1 Mew Sauth :

: . Sout + W
Australia puth estern
: H Wales

Victoria ° Queepsland ' . . .. . Tasmania
. : + Ausiralig @ Australia :

Bushels per acre

1960/61 , - . . 20.0 27.
196L/62........ ; . . . 20.0 16,
1862/63 : . . . 27. 17.
1963/64 : . . . 29. 21.
1964/65 : 23. . . 31. 24,

S-year .
average : . . . 25, 21.

1965766 : . . . 27. 16.
1566/67 : . . . 34, 21.

1967 /68 : . 13. . ) 26, 0.

1968/63 : . . . 30. 20.

1969770 : . . . ig. 22.

S-year
average

1970771 1/

i/ Preliminary.
-~ Means negligible or none.
Source: (51, 55, 59); and Foreign Agricultural Service, USDA.




Table Il--Australia's barley production, by State, 1960/61-1970/71

New Sputh

Year : Unit ' Austrglia
: : : Wales

. Vietoria .Queensland

' South
: Australia

.

Western

Australia

Tasmania

1260761 1,000 bu. : 67,970 4,786 7,718 4,392

1961/62 ! do. : 41, 504 4,137 4,654 3,532
1962l53........: da. : 35,579 5,331 5,468 4,087
1963564 ; do - : 43,395 5,351 4,026 5,191
1964/65 : do. H 49,312 6,707 4,334 7.111
average.....: do, : 48,353 5,262 5,240 4,863
Distribution :
by State + Percent : 100.0 10.9 i0.8 [0.1
1965/66 : 1,000 bu. : 47,835 3,801 3,218 9,137
de. : 61,588 11,796 5,421 13,194
do. : 36,798 4,834 2,709 8,965
do. , 72,587 ir,211 8,885 12,870

1969470 do. : 74,901 12,335 11,373 7,587
gverage do. 8,795 6,321 10,350
Distribution

by State ! Percent : 15.3 11.0 158.0

1970471 1/ 1, s 15,800

42,233
21,292
18,005
24,337

26,932

26,560

54.9
18,514
23,698
12,380
29,551

30,454

22,019
35.8

37,300

&,496
7,282
6,056
4,077

3,701

5,922

12.2
6,481
6,707
7,027
9,187

12,058

8,292
14.4

25,000

344
607
631
414

529

505

1.0

1/ Preliminary.
-- Means neglipible or none.
Source: {51, 55, 59); and Foreign Apricultural Service, USDa,




Table 12--Australia's corn area, by State, 19860/61-1970/71

¢ Australia
: 1/

Year Unit

: New South i Victoria fQueensland

Wales

: Scuth
: Australia

-

Hestern

. Tasmania
Australia :

S A

1960/61 185

1961462, do.
1962763.. do.
1963764 da.
1964765 . do.

S-year
average.....: do.

Bistribution
by State....:

206

Percent 100.0

1,000 acres:

1966/67..c..un. do.

1965/66........ 197

201

1967/68........ do. 200

1968/69 do. 176

196G/70. . ...... " do. 191
S-vear
AVETAEE«. .44+
DisEribution

by State....:

do. 193

Percent 100:.0

1970/71 2./ 212

1,000 acres:

49
51
47
45

42

47
22.8
42
49
52
54

81

a5

3 132
156
159
167

i68

156

75.7

1/ Data for Australiaz incomplete for some years.

2/ Preliminary.

n.a. = Not available.

-- Means negligible or ncne.
Source:

(51, 55, 59); and Forelgn Agricultural Service, USD4.




Table 13.--Australia'’s corn yield, by 3tate, 1960/61-1970/71

Australia : New South
Wales

¥ictoria | Queensland

: Sputh

! Australias

Western
Australia

Tasmania

19607601
1961762
1962/63

1963/64

1964/65 : 45.1

5-vear :
AVEeTAage..,...: . 45.8

1965766 . . 38.3
1966/67. . . 50.4
1967/68 E . 45.0
1963/69 E . 56.8
1969470 i -2 49.3

S-vear :
average : 47.9 56.1

1970/71 2/ 62.4 80.0

Bushels per acre

29.1

30.6

32.0

26.6

29.0

29.5

21.0

3z2.8

1/ DPata for Australia incomplete for some years.
2/ Preliminary.

n.a. = Not available.

-~ Means negligible or none.

Scource: (51, 55, 58); and Foreign Agricultural Service, USDA.




Table 14.--Australia's corn production, by State, 1960/61-1970/71

: South ¢ Western
; Bustralia : Australia :

! Australia @ New South

Year Unit 1/ : Hales

| Victoria ‘Queensland Tasmania |

1960/61 : 1,000 bu. 5,245 2,227 171 3,847
1961/62 : do. : 75307 2,349 192 4,766
1962/63........ 1 do. : 7,457 2,145 216 5,096
1963 /64 : dao. : 6,722 2,085 203 4,427
1964 /65 : do. E 6,879 1,878 114 4,887
S-year : :
average : do. : 6,022 2,138 4,605
Distribution :
Fercent ¢ 100.0 30.9 66.5
: 1,000 bu. : 4,918 3,209
do. 7,491 4,548
do. 7,132 4,778

1968769 vvn.- . do. : 6,826 3,670

1968/70..... . 4 do. : 6,787 2,713

5-year :

average. do. : 6,630
Distribution :

by State Percent 100.0 40.7

1970/71 3/ 1,000 bu. 8,885 5,300

-- Means negligible or nomne.

1/ Data for Australia incomplete for some years.

2/ Less than 5-year average.

3/ Preliminary.

n.a. = Not available.

Source: (51, 55, 59); and Foreign Agricultural Service, USDA.




Table 15.--Australia's grain sorghum area, by State, 1960/61-1970/71

tAustralia:Mew South: ueensland @ South : Western ¢ Northern :
. ’ V' t " » rl . . . . .
Year . Unit Y : Wales 2/: ' ctoria 2/ :Australia:Australia: oomania : Territory : 4.C.T

1960/61........ : + 255,109 41,145 213,761 108

1961/62........ : do. , 362,666 70,134 252,397
1962!63........; do. 391,334 80,255 . 311,068
1963764, ....... : da. : 365,708 61,203 303,857
1964765 : da. ; 345,737 51,699 292,769
S5-year
EYETABL. . s ., do. 3/ 344,113 60,837 282,771
Distribution :
by State....! Percent : 10G.0 i7.7 B2.2
1965!56........; Acre ; 433, 637 99,576 332,768
1966/67 .; do. ; 502,349 98,161 403, 300 38
1367/68......., ; da. 461,834 78,165 382,192 579
1368/69 do. ; 583,409 136,945 436,479 8,679
1969770 : do. ; 620,056 245,038 371,234 2,891

average.....: do. 13/ 520,217 131,5%7 385,235 4f 3,122
Distribution
Percent 10G.0 25.3 . 74.0 0.6

1370/71 5 : Acre ;1,100,000 n.a. <A n.a. d.

1/ Data for sustralia incomplete for some years.

2/ Planted in the preceding year but harvested in the current year.

3/ State averages do not total te this figure because of less than 5-yesar averages for some individual States.
4/ lLess than 5-year average. 5/ Preliminary. a.a. = Not available. -- Means negligible or nene.

Scurce: (51, 55, 59); and Foreign dgricultural Serwice, USDA,




Table 16.--Australia's grain sorghum yield, by State, 1960/61-1970/71

1 Australia : New South : Vietoria :Queensland: Sputh : Western : Tasmania ¢ HNorthern
Hales 2/ : 2/ ! Australia : Australia: "~ : Territory

Bushels per acre

1960/61. ..
19617620 .vnr..s
1962/63. ...t
1963/64
1966765

5-year
average

1965766,
1966/67.

1967768, ..

1968/69...
1969/70

S-year :
average : 22.1

31970/71 4/ : 25.5

1/ Data for Australia incomplete for some years.

2/ Based on crop planted in the preceding wear but harvested in the current vear.
3/ Lless than 5-year average.

4/ Preliminary.

n.a. = Not available.

-- HMeans negligible or none.

Source: (51, 55, 39); and Foreign Agricultural Service, USDA.




Table 17.--Australia's grain sorghum production, by State, 1960/61-1970/71

lia :Mew South:,,. Lot land: Sout : West : B |
Australia :Ne o Victoria Queenslian outh estern Tasmanpia ortharn

¥ : Uit
ear : 1/ : Wales 2/: : 27 rhustraliasustralias : Territory

1960/61 : Bushel : 5,996,101 577,473 5,417,571 164 893

1961/62........ ; do. , 9,361,344 1,307,508 8,053,5%0 .a.
1962/63........ . ; 10,251,577 1,890,489 .a. 8,360,715
1963760 enr.n.s: . : 7,891,000 1,266,902 6,624,083
1964765, : . : 7,163,722 1,265,726 5,B83,303
S-year :
average : do. 3/ B,132,748 1,262,420 4. 6,867,852

Digtribution
100.0 15.5 B4 L4

-

J965/66..,. ..., : 7,149,372 604,533 6,532,821

1966767 : . i 11,710,576 1,526,685 4,421 10,171,707

1967768 : 10,582,251 1,580,019 17,983 8,938,816 45,433
1968/69 . 15,831,000 3,927,000 46,000 11,800,000 58,000
1969770 12,939,970 6,069,000 12,970 6,789,000 69,000

S-year :
average.....! . 13/711,642,633 2,741,447 4/16,274 B ,B46,468 -- 4/ 34,532
Distxibution
by State....

.
-

100.0 23.5 0.1 76.0

1970771 5/ : : 28,000,000 .a. .a. n.4.

Data for Australia incomplete for some years.
Planted in the preceding year but harvested in the current year.
State averages do not total to this figure because of less than 5-year averages for some individual States.
Less than 5-year average. 5/ Preliminary. n.a. = Hot available. -- Means negligible or none.
Source: (5L, 55, 59); and Foreign Agricultural Service, USDA.




Table 18.--Australia's cattle numbers, by State, 1961-71

: N : : : t : ., i Northern :
Unit Australia he; fzzth South Western Tasmania ° &
: ; a : :

. . . A.C.T.
rAustralia:Australia: : Territoxry :

Victoria ‘Queensland

17,332 4,242 2,864 7,004 561 1,100 394 1,555
18,023 4,399 3,156 7,098 659 1,218 425 1,064
18,549 4,569 3,225 7,234 679 1,298 G4 i,087
19,055 4,739 3,301 7,402 694 1,299 450 1,105

158,816 4,619 3,316 7,392 697 1,258 451 1,067

average : ; : 18,357 4,524 3,172 7,226 658 1,235 432 1,096
Digtribution : :
by State : Percent : 100.0 24.5 17.3 39.4 3.6 . 2.4
11,800 head: 17,936 4,153 G ,888

18,270 4,146 6,919
19,218 4,554 7,361
20,606 4,864 7,668

22,1462 5,636 7,515

 average : . ;19,638 4,670
Distributien : :

by State....: Percent : 10G.0 23.8
1971 2/ :

1,000 head: 24,372

1/ As of March 31.
2/ Preliminary.
Source: {51}; and Foreipn Agricultural Service, USDA.




Table 19.--Australia's beef cattle numbers, by State, 1961-.71

:Hew South:

Unit 3Australia_ Hales Victorianueensland : Noxthern !, - ¢

i South : Western “Pasmania’
iAustraliaAustraliac :Territoryls

1,000 head: 12,431 2,961 1,147 5,791 313 876 180 1,155
do. ; 12,987 3,127 1,332 5,890 385 983 197 1,064
do. ; 13,473 1,367 6,040 398 1,057 206 1,086
do. ; 14,120 5 1,435 6,289 426 216 1,105
do. ; 1,429 6,338 437 1,040 212 1,067

average E do. : 1,342 6,070 392 202 1,095

Distribution ; :
by State....: Percent : . 10.¢ 45.3 2.9 . 1.5 8.2

1,000 head: 13,248 1,491 5,934
: 13,654 1,575 5,024

14,730 1,526 6,529

16,271 1,931 $,913

17,989 2,501 6,812

average : . ; 15,165 1,805 6,442

Distribution
100.0 4.1 11.9 2.4 3.7

1,000 head: 20,261 5,654 3,100 7,281 966

1/ January 1 prior te 1957; June 30 thereafter. Other States are Mareh 3t.
2/ Preliminary.
Source: (51); and Foreipn &gricultural Service, USDA.




" Table 20.--Australia's beef and veal production, 1/ by State, 1960/61-1970/71

: Sputh : Western Tasmania : Northern A.C.T.

rAustralig Australia :Tereitory:

:New South:

Year 2/ * Unit ‘Australia .
= : : : Walas

Victoria fQueensland

1960461 E ; 632,767 168,045 125,625 246,860 26,647 41,972 16,894 5,506
1961 /62 : . ; 791,056 233,582 176,058 2?8,115 30,061 47,406 19,674 4,523
1962/63 , . ; 013,937 263,054 213,908 313,786 36,420 55,934 23,6394 5,061
1963764 : . ; 985,498 286,417 227,877 327,481 39,759 66,025 25,909 9,872
1964765 i . ; 1,010,075 303,419 246,120 326,128 37,268 56,983 26,270 11,690
5-year : ;
average i1 do. : B6E,66F 250,904 197,520 298,474 34,031 53,664 22,488 7,332
Distribution : :
by State : 100.0 25.0 27.8 4.4 3.9 6.2 2.6 .9
1965/66 i ; 931,384 244,527 238,904 313,747
1966/67 : . ; B64,73% 209,403 224,933 295,810
1967 /68 E . ; BBG,642 223,879 223,307 310,478
L1968 /69 : . ; 920,048 217,011 212,859 340,744
1869/70 ; . ; 994,505 273,358 249,574 309,771
S5-year :

average : . : 920,263 233,035 229,925 314,110
Distribution : :

by State : : 100.0 25.3 25.0 34.1 4.0 6.8 2.9 1.7 0.2

1970771 3/ : : 1,023,013 275,673 296,630 00,077 42,976 £1,589 28,987 14,092 3,129

i/ Carcass weight (bone-in). Edible offals other than kidneys are excluded. Carned and cured meat have been
converted to a fresh carcass (bome2in) equiwvalent.

2/ Year ending June 30,

3/ Preliminary.

Source: (39, 51): and Foreign Agricultural Service, USDA.




Table 21.--Auatraiia's beef production, 1/ by State, 1960/61-1970/71

Year rdustralia:New South: Vietoria'Queensiand® South : Western ! Tasmanis © Northern: A.C.T.

2/ : HWales 3 tAustralia:Australia: :Territory:

1960#61........; : 593,062 151,898 115,860 236,757 24 447 41,204 16,129
1961/62 .l : 4,301 214,819 165,893 267,608 27,522 46,561 18,778
1962 f63.. : : 865,796 242 459 202,200 302,315 33,250 54,804 22,711
1963/84. : : 932,735 265,529 213,768 315,785 35,497 64,593 24,533
1964765, : : 952,832 280,289 232,267 311,366 34,012 55,765 25,334
S5-year : H
average : . 1 818,133 230,999 185,998 286,766 31,146 52,585 21,509
Distribution : :
: Percent : 100.0 23.2 22.7 35.1 3.8 6.4 2.6
Ton ; 880,723 223,963 225,557 3CGI1,870 33,307 57,411
do. : 820,439 193,514 211,713 285,106 36,010 54,122

do. : 842,774 203,137 209,279 300,412 30,252 58,066

1968/69 :  do. : 879,182 200,567 203,030 329,485 33,951 66,893

1969/70. .1 do. : 959,528 261,254 240,828 299,183 33,215 70,848

5-year : :

average. : do. 876,741 216,487 218,081 333,211 34,347 81,468
DMetribution : :

by State....: Percent 100.0 24.7 24.9 34.6 3.9 7.0

1970/71 3/.....: Ton : 980,766 263,108 279,848 289,823

1/ See footnotes i and 2 of table 20,

2/ Includes Nerthern Territory and A.C.T.

3/ Preliminary.

n.a. = Hot available.

Source: (31); and Foreign #Agricultural Service, USDA.




Table 22.--Australia's sheep and lamb numbers, by State, 1961-71

!New Sputh:

) : ) s e ¢ South ! Western : : Northern :
Init ;Australia. yaiag ¥1ctcr1a:Queensland:Au

straliathustralia:i@5Manla. taryitary

1,000 head: 152,679 £8,087 26,620 22,135 14,952 17,151 3,439 L6

-
-

do. 157,713 69,498 27,533 22,125 16,415 18,314 3,532 10

do. 158,626 70,021 27,472 22,811 15,737 18,727 3,570 g

Ay B4 rE ER ¥¥ om

do. 164,981 71,764 28,413 24,337 16,402 20,165 3,600 10

do. : 170,621 72,396 30,437 24,016 17,289 22,392 3,793 9

AVeraga. .. .. : do. v 160,924 70,353 28,095 23,085 16,159 19,350
Distribution :
by State....: Percent : 100.0 43,7 i7.5 i4.4 10.0 i2.0

157,563 61,396 30,968 18,384 17,993 24,427
do. - 164,237 63,845 31,239 19,305 17,864 27,370
da. 166,912 67,786 27,909 19,948 16,405 30,161

do. ;174,802 63,153 30,185 20,324 13,392 32,901

de. 180,079 72,284 33,156 16,4456 19,747 33,634

average.....: do. 168,678 66,693 30,691 18,881 18,080 29,698
Distribution
by State....: Percent : 100.0 39.5 18.2 11.2 0.7 17.56

1971 2/ 1,000 head: 178,287 34,709

1/ As of March 31.
2/ Preliminary.
Source: {51); and Foreipn Agricultural Service, USDA.




Table 23.--Australia's adult sheep numbers, 1 year and over, by State, 1961-71

:New Southn: : : South ; Western : ! Northern

Hnit .Australia, Wales V1Ct°ria:QueenSIa“d:Australia:Australia:Tasmanla:Territorylﬁ A.C.T.

11,000 head: 123,458 54,612 21,402 18,664 12,128 13,756 2,644 15 237

-

do. ;124,399 54,242 21,690 18,282 12,616 14,677 2,646 10 235
do. : 126,060 54,666 21,941 18,791 12,409 15,276 2,731 237

do. : 129,682 55,754 22,356 19,681 12,794 16,160 2,591 237

do. : 135,863 56,896 24,294 20,135 13,747 17,913 2,882 2432

average do. : 127,893 55,234 22,337 19,115 12,684 15,556 2,719 238
Distribution :
by State : Percent : L0CG .0 43.2 7.5 14.9 g8.9 12.2 2.1 0.2

-
.

1,000 head: 128,673 50,955 24,075 16,951 19, 560
do. ; 129,935 50,314 24,586 15,871 21,615
do. 129,162  5:,020 21,812 16,170 23,787
do.  + 137,303 52,944 24,473 16,289 25,723
do. i 139,508 55,069 25,664 13,747 26,520

average .1 132,952 52,060 4,122 15,805 23,461

Distribution :
: Percent 100.0 3g.2 18.1 1.9 10.6 17.6

1971 2/........:1,000 head: 139,730 54,769 26,516 12,309 15,141 27,447

1/ January 1l prior to 1957; June 30 thereafter. Other States are March 31.

2/ Preliminary.
Spurce: {51); and Foreipgn Agricultural Service, USDa.
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Table 24.--Australia's sheep and lamb numbers, by zone,

1960/61~-1966/67

Year Total Pastoral :Wheat-Sheep: H?gh Rain-: Qutside

Zone Zone : fall Zone of zones
------------- 1,000 bead -~ - - - - = - - - - - - .
1960/61........: 152,679 39,922 66,759 45,074 924
l961/62........§ 157,712 41,642 68,562 46,548 960
1962/63........ i 158,626 43,471 67,101 47,396 658
1963/64........ i 164,981 45,763 69,430 49,169 619
1964/65 1/..... ; 170,332 44,468 T4, 404 50,852 608
1965/66........ i 157,653 33,712 69,645 53,588 618
1966/67........ i 164 _,/ 34,561 71,960 56,870 846

1/ Excludes A.C.T.
Source:

(28} .
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Table 25.--Australia's wool production {(greasy basis}, 1/ by State, 1960/61-1970/71

i South ! Western : * Northern :

‘Hew South: T .
:hustralia:Australia; —Sonantd :Territory:

Year 2/ o Unit ‘Australia; Wales - Victoria .Queensland a4.C.T.

1960761 1,000 1lb.;L1,652,14L 664,276 322,011 235,590 177,413 191,353 31,870 157

1961/62 : . ;1,698,5?5 701,168 330,716 230,333 206,985 192,161 34,469 a8
1962/63 f . ;1,6?2,5@8 693,734 316,705 233,638 207,344 184,123 34,561
1963!64........1 . :1,?84,?14 731,316 334,288 255,386 210,500 216,574 34,007
1964/65 : . ;l,?Sé,OEB 706,061 361,530 251,426 215,736 207,035 39,671

5-vear :

:1,713,000 699,311 333,050 241,275 203,595 198,249 34,916

Distribution : :
by State....: Percent : 100.0 40,8 19.5 14.1 11.9 17 .8 2.0

1865/66 1,000 lb.:1,662,836 579,475 366,943 192,773 232,296 47,530 41,858

1966/67 : . ;1,762,338 622,745 378,457 203,664 239,202 272,575 43,153

1967 /68 i do. ;1,?69,688 850,420 332,427 226,822 218,951 300,410 38,308

1968769 : do. ;I,QAT,SOO 673,500 364,300 247,000 238,100 375,700 47,000

1869770 3/ : do. ;2,0&6,300 749,800 437,800 196,400 275,000 336,500 48,200
S-year : ;

average.....: do. 11,837,792 655,188 373,985 213,331 240,702 306,543 43,703

Distribution
100.0 35.7 20.4 11.6 13.1 16.7 2.4

.:1,994,300 718,000 444,600 164,600 258,300 357,500

1/ Tncludes dead and fellmongered wool and wool exported on skins..

2/ Year ending June 30 in all States except South Australia and Western Australia. In these two States, year
ending March 31 was used through 1964/65, and June 30 bepinning in 1965/66.

3/ Preliminary.

Souree: {39, 51}: and Foreipn Agricultural Service, USDA.




Table 26.--Australia's mutton preduction, L/ by.State, 1960/61-1970/71

H ¢ New : ' Queens- ° Southk : Western : : Northern ;
Year 2/ : Unit  :Australia: South :¥ictoria: land ¢ Aus- : Aus- : Tzsmania : Terri~ : A.C.¥T.
: : : Wales : 3 ; tralia : tralia : :  tory

1960/61, , « ¢ Ton ; 367,556 115,155 132,280 42,863 33,680 32,934 98
1961/62. . . do. : 367,984 107,821 152,117 35,287 33,587 28,248 65
1962/63. . - do. : 362,659 103,687 153,328 30,656 34,947 29,399 68

1963/64 ., o 1 do. : 360,684 107,199 149,341 35,077 32,475 24,519 72
1964 /65. = . de, : 361,306 105,678 146,243 41,859 32,9516 24,411 83

5~vear nverage; do. : 364,038 107,908 146,754 37,149 33,521 27,902 78
Distributien :
by State. . .: Percent : 100.0 29.6 40.3 10.2 9.2 7.7

1965/66, .
1966/57.
1967/68.

«: Ton  : 389,531 104,691 160,280 40,509 39,459 32,153
.+ do. : 349,565 82,194 148,878 31,997 41,584 32,831
. do. : 412,269 105,045 172,535 35,970 48,135 33,123
. : do. : 366,046 105,734 129,492 38,300 33,122 46,793
. : do. : 434,487 109,353 166,099 40,503 47,310 57,898

1968/6%, :
1969/70. .

3-¥ear average: do. : 390,762 101,403 155,456 37,455 42,042 41,559

Matribation :
by State. . ,: Percent : 100.0 26,0 39.2 9.5 10.8 10.7 3. G

1970/71 3/ . . : Ton : 447,760 122,758 167,353 37,174 51,402 54,247 14,523 270

1/ Carcass welight (bone-in}. Edible offals other than kidneys are excluded. Canned end cured meat have been con-
verted fo a fresh carcass (bone-in) eguivalent.

2/ Year ending June 30.
3/ Preliminary.

Source: (39, 51):; and Foreign Agricultural Service, USDA,




Tgble 27.--Australia's lamb production, 1/ by State, 1960/61-1970/71

: : : New : Queens- ° South :Westera : ! Northern !
Year 2/ : rAustralia: South :Victoria: 5. : Aus- : Aus- : Tesmenia : Terri- : A.C.T.
= land
: : : : tralis : tralia : tory

3 : i Wales

1960/61+0vee0..: Tom  : 206,752 81,262 77,502 5,666 18,562 13,626
1961/62.00aur.e:  do. : 218,729 89,623 77,605 5,052 21,803 14,449
1962/63.0v.v...:  do. : 230,800 95,186  84,3i7 4,827 23,972 11,837
1963/66.00000aer  do. : 225,042 94,858 82,428 5,132 20,389 12,174
19647650 cnyernns : 223,530 89,558 84,075 6,125 22,476 11,428

S=year sverage; do. : 220,971 89,978 81,185 5,361 21,440 12,703

Distribution :

by State.....: Percent : 100.0 40,0 36.8 2.4 9.7 5.8 4.3 G.3
1965/66c0eeesee:  Ton  : 209,297 79,832 80,417 9,585 636
1966/67 ccaearnel do. : 237,058 91,663 94,719 G,&70 81%
1967768 ccavnnass do. : 241,754 98,124 89,0680 8,351 825
1368/69 cacannns: do. 303,309 118,211 118,480 10,936 1,152
1969/70 ceaannant do. : 309,616 124,148 111,611 12,149 2,322

S5-year aversage: do. : 260,206 102,395 38,861 10, 140 1,150

Distribution : :
by State.....: Percent ; 100.0 32.3 3.0 3.0 2.0 6.4 3.9 0.4

1970/7t 3/....0:  Ton : 342,458 129,501 126,400 11,593 39,828 21,164 11,080 2,892

1/ Carcass weight {bone-in). Edible offala other than kidneys are exéluded. Canned and cured meat have been con-
verted to a fresh carcass (bone~in) equivalent.

2/ Year ending June 30.
3/ Preliminary.
-- Means cegligible or none.

Scurce: (39, 51); and Foreign Agricultural Service, USDA.
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Table 28.--Shifts among Australlan States in proportion of production of selected grains,
livestock numbers, and livestock products, 1960/61-1964/65 average and 1955/66-1%69/70 average

: 1 Hew : : queens- South 1 Western : : Northern :
Item : Unit : South :Victoria: land H Aus- : Aua~ ¢ Tasmania : Terri-
: : : tralia : tyalis : : tory

Graing:

+
(™)

Whedt.sveseraensaes: Bushel
Aren

4714 T, «: Bushel
i Area

Barley.ccoexs i+ Bushel
: Area

COTMesescrsansansac: Bushel
+  Area

Serghunm : Bushel
:  Ares
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Livestock and live-
skock products:

fattle.ccerescsannnt Head

Beef cattle......; do.
Sheep..............; do.
Beef...............; ; +0.1
Hutton.............; do. ; -0,5 +03.6
Lamb...............: do. ; -1.4 +1.2 -0.7

Wooleeswassnsnannnns 1,000 b, 1 =5.1 +0.9 +1,2

1/ 1961-65 average to 1966-70 average for cattle, beef cattle, and sheep.
2/ Beef and veal.

-~ Means negligible or not.applicable. N.C. = Ho change.

Source: Computed from appendix tables.




by State, 1964/65-1%66/67 average

Table 29.--Selected characteristics of Australian vheat farma,

Unit

H

: Mainland : New South

. v

TR T T

South

Western

Cattle . eeisssnnrans?

.

.

: : States ! Wales Victoria, Queensland ,,g¢ralis: Australia
Crops for graim: : H
WheatcecsresenaransaatPercent: 18.7 17.3 23.5 22.8 14.1 20.8
Barley.coceacanvsessst doo 1.5 9 .8 2,3 3.4 1.1
DAL vunavresvsannonet Qoo ¢ 3.0 2.8 6.7 o1 1.4 3.0
Other..ecaveasenn=ssat do. ¢ ol .5 .1l 5.2 .1 .1
Crope for fodder, ! :
grazing or ha¥..s.asuai doo 1 2.2 2.0 1.5 5.7 3.6 1.5
Other CrOpS-.ss-s-s.s.: do. .1 - .1 1.0 .3 .1
Fallowed land....eee-.? do. = 8.5 7.5 20.8 6.4 6.1 5.7
Lucerne, sown grasses,: :
clover pastures,...,..: do. 23.1 18.3 16.2 6.1 32.2 27.8
Native pasture, B H
wasteland. ceeveressvsst do. @ 42.6 50.8 31.1 51.2 3%.0 40,0
Total 1/.i.covuvavsnes do, 1 100.0 100.0 100. 0 100.0 100.0 100.0
Total ATed.sciarersnnsi ACTE 7§ 2,503 2,325 1,684 1,532 2,855 3,659
Sheep..ccuravesssss . NHumber 1,394 1,759 652 346 1,206 1,980
X do. @ 27 42 21 &7 8 11

1/ May not add to totals because of rounding.
«+ Means negligible or none.

(31, pp. 19, 20).
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Table 30,--Costs and returns on australian wheat farme, by State, per farm and per acre hasia,
and rate of return to capital and management, selected vears

Groag returns : Operating coats if : MNet farm income : Rate of return to capital and management

Per farm f Per acre ° Per farm ° Per acre f Fer farm f Per acre * Including : Excluding

3-yoaT average
1953/60~1961/62:

A dollars = Percent

Meinland States....: 10,026

New South Wales.,:
Victoriaieissvans

Queensgland, ....a.

South

auatralia........

Western

Augtralia..ieenss

J-year average
1964 /65-1966/67:

9,262

9,324

L T T

10,252

9,020

YR IR TR T

12,986

Mainland States.,..: 22,531 13,133 5.3 9,389 &.6

New South Wales..: 23,9664 14,2946 6.1 9,668 4.1

VACEOTIS8uurersrent 19,029 10,663 6.3 8,366 4.9

Queensland.......: 19,228 11,863 7.7 7,375 4.5

Scuth

Australia........: 19,492 6.8 11,371 4.0 8,121 2.8

Western

Austrells........: 27,227 7.4 15,491 4.3 11,736 3.2

1/ Operating costs include total cash costs, depreclation, and uspaid family labor.

Source: (13, 31).




Table 31,--Selected characteristics of

 Apg=-
tralia
/

Item Unit

" 1 H H H
—Ptatern Aygtyalis New ' Vie-

Kimberleyf Sputhwast f

South
: Australia

South :
Wales : ToTia . rgirhanar)

Area of property:
Under 1,000 acres...veeueeans:
1,001

Fercent :
da.
do.
do.
do.

.
L R NN

3,001 - 50,000, ciesnvanscs:
50,001 - 500,000...c00n0seres
Cver 500,000, .. cirvinnnnases

.9
93,1

43.3
54.1

Total 2/veinsnnnsasneas do.

Average area per property

Enterpriee combination: :
Beef only..iensssvmnancannanss
Beef-shemp....viveruurenrannnt
Beef-dalry...couiininennnssnnst
Beefeother.  uvirrivrunnaanns!

Fercent
de.
do.
da.,

31,433

64.5

10.38
0

24.7

1,108,238

100.0
g
0
Q

100.0

247,553

100,90
H
a
a

Total 2/u..oiiiiiiinrian,.,: do.

Type of beef cattle

enterprisge: :
Breeding and fattening el
Fattening pwrchased stores...:
Breeding and gelling ataores..
DLhET, venarsuusrsvsannsancannt

Total 2/ v iiiiinnnnnnns

Livestock numbers: :
Total beef cattle,.......uuw.
Total dairy cattle.,.ovvorn..
Total sheep...iviiuernrinnnan

Stocking rate:
Acres per cattle equivalent..:

100.0

1/ Inciudes Tagmania,
_2/ Hay not add to totale because of rounding.
== Means negligible or none.

Source: (34).




Table 32,--Coat and returns on beef properties, Australia, by State, on a per farm, per acre, and
per cattle equivalent basla, and rate of return to capital and managemeat, 1962/63-1964/65 average

Item

: Australia ; land
: lf : Queenslan : Territory

Northern :
;Kimberley:Southwest: Wales

Wegtern Augtralia : Mew South :

. Victoria

:South Australia
{aautheaar)

Total returuns:
Per farm........: 21,068
Per &Cre........: 1.08

Per cattle
equivalent......: 32.70

Total coests:
Per farm........: 12,620
Per ACTR.,cuusva: Q.65

Per cattle
*quivalent......: 19,60

Net farm income:

Per faTm........: 8,448

Per acre........; 0.43

Per cattle :
equivalent......: 13,19

Rate of return te :
capical and man-
agement :

Including land..: 5.0

-
*

Excluding land..: 0.0

A dollars

63,726 15,479

Q.07 14.57

6.50 5G.40
42,925

0.05

4.40

Percent

5.2

1/ Inciudes Tasmania. Source: (34, p. 11i5).




Table 33.--Selected property characteriatics of sheep enterprises in the Pastoral Zone,
Australia, by State, 1964/65-1965/66 average

Pastoral New South : Queens~- : South H Western

Austratia Australia

Acteg ~ = -
Average farm
size 1/ wesvvavans 32,456

*= = = - = Porcent « = = « «
Land uae:

Crops..cvecncass
Improved

PAStUTE. .ot anns
Native pasture.,
Area not usged..,

0.1 c.1
-.2 .1

.3 .8

Total..vonees

Enterprise
combination: 1/

"
-
.
N
-
H
*
-
[
.
"
4
-
14
-
H
*
-
-
.
n
.
-
"

Sheep only..euua: 7 77.0
Sheep~cattle, ... . 18.7
Sheep-cereal

(m[xed).......... 0D
Sheep-other.....: 4.3

Tﬂtaluonloa.o 130-0

Sheep numbers gf..; 23.7 2.5

17 1964765 only.
2/ March 1964. Source: (29, pp. 8, 10).




Tahle 34.--Setected characteristics of sheep enterprises iln the Wheat-Sheep Zone,
Australiaz, by State, 1964/65-1965/66 average

Wheat- : New South : victoria ! Queensland ° South : Westera
Sheep Zone : : : Australia Auatralia

Average Tfarc size...:

Land use:
|12 1-F: |
Barle¥.visercoanean:
OBL8asvesrrennnoasni
Jther cropé.ceesse:
Improved pasture..:
Hative pastuze....:
Ared not used.....:

Total 1/.......:

Enterprise
combinatien: :
Sheep only..cesanea!
Sheep=cattle., aa.t
Sheep-cereal
(=5 50 ) I
Sheep-cther...eaud

Total 1/evueenn:

Eoterprise type: 2/:
Merino wool- :
growing....ccouean
Non-~Merino wool-
BroWwing. e isiinanet 0.
Fat lamb8...cvaess? 21,3

Total.icasorseass 00,0
Million head

Sheep numbers 3/....: 64.0 10.3 Q.6
1/ May oot add to total because of roundiug. 2Z/ 1964/65 only. gf 1964. Source: (2%, pp. 25, 28).




Table 35.--Selected preperty characteristica of sheep 2nterprises in the High Ralnfall
Zone, Australia, by State, 1964/65-1265/66 average

: High Rsinfall : HNew South South : Western

Tasmania
Australia t  .Australia

Victoria

Average fgrm aize...:

Land use: H
Wheat., . ecaoennasrss
Barley...uovcvcnrel
DAL, eeensanacnant

. Other crops... :
Improved pasture..:
Hative pasture
Area mot used.,,..:

Total 1/......0t

G
Lt
LN ] L]

s 4 &

Ol O OO D M~y

» Enterprise
combination: 2/

Sheep onl¥.censeass
Sheep-cattle......:
Sheep-cereal :
{mdxed) .. ivvnusnaat
Sheep=-other,,.....d

Total _!.-_.‘Iroooo-oo:

Enterprine type:
Marine wool- :
growing..cavciveec? 51,9 54.1
Hon=Merino wool._
ETOWANE e v erans! 15.8 3z2.9 60.8
Fat lambg.........: 32.3 13.0 37.0
Total.siaesennes 10,0 100.0 100.0

LI I R T T T

Sheep numbers.......: 18,2 6.1 3.6

1/ May mnot add to total because of rounding. 2/ 1964/65 only. Source: (23, pp. 5C, 53),




Table 36.--Net farm income and rate of return to capital for sheep properties,
Australia, by zoune and area, 1964/65-1966/67

Rate of return to capital 1/

Zone and area 1964/65

Net farm income

1965/66 ° 1966/67  ©  1964/65 1965/66 -

1966/67

Pastoral Zon®..easuren! 7,313

New South Wales.....: 10,597
Queensland...c.oceenes 2,624
South sustralia.....: 9.582
Western Australia... 7,097

Wheat-Xheep Zone...... 7,997

New South Wales..... 9,192
Victoria..cviecianast 7,065
Queensland. ....ouva.0 5,390
South Australia..... 6,415
Western Australia... 7,800

High Rainfall Zone.... 5,530

¥ew Scuth Wales..... 3,739

6,422
South Austraiis.....: 5,811
Western Augtralia,..: 5,976
Toamanid...cvnvenvne? 5,976

A

A dollars Perceat -

-3,323

-6,301
-7,876
12,087
33,204

5,135

3,388
5,582
4,524
4,415

12,679

l‘-d&ha-ﬁ'-n-n
(=20 LR B - It

[

&
-3

5,815

2,035
6,914
6,527
7,804
7,006

1/ Including land and tent.
~« HMeans negligible or none,
Source: (21, p. 183).




Table 37.--Compariscn of selected variables, Australia, by zone, average 15960/61-1962/63, aonual 1964/65-1966/67

;Unit:l

; Average: H
960/61-+ 1964765 :

1196263 @

Paltorli_ione

1965/56

: 1965467

-
I

AveTage:

:1962/63

~Wheat-Sheep Zope

:1960/61-2 1964/65 : 1965/66 :

1966/67

H High Rainfull Zone

: Average:
:1960/61-: 1964765
: 1962/63:

-
H
-
3

1965766

1966/67

Total farm B
PlEB.uvaiaressnns-tACTE

Sheep carried....:Ha,

v

Cattie carried...:do.

H

Sheep equivalent
PAT BCT@.cas+0asn;do.

Wool produced

Price per H :
Yo 11, I~ PR o L L

Total returny....:4 $

Total costB. ..., do.

Ret farm

Este of return
to capital

Bate of teturn
to capital
ex¢luding the
value of land
and rent

53,089

5,760

122

5.2

32,331

253,018

7,313

165,254

3.3

0,11

42,252

46.8

20,575

23,898

-3,323

161,102

0.71

13,385

43.8

15,487

9,27k

6,204

15,545

6.0

15,395

9,782

5,B15

80,409

4.8

== Mesns negligible or none.

Scuzce: (21, p. 187)




Teble 38.--Capital use of sheep properties, Australia, by zone, average 1960/61-1962/63,
annual 1964 and 1967

Pa;total Zone : Wheat-Sheep Zone : HMigh Rainfall Zomne

i Average : . : : Average : : : Average : :
: 1960/61- : liﬁﬁ 1 13?7 : 1960/61- 12?4 : 13?? : 1960/81- 1??# : 13??

: 1962/63 : 1962/63 : 1962/63

A dollars
Total capital.,: 152,274 165,254 157,569 84,476 75,684 86,303

Percentage
distribution:

Improvements.: 27.5 15.8

Land, c.ev0unat 39.9 56.0
Plant!--o--n-: ?01 . 14.8

Livestock,,..: 25.5 13.4

Total 3/..: 100.0 100.0

1/ As of July 1.

2/ As of June 30,

3/ May rot add to totel because of rounding.

Note: Some of the data differ slightly from information presented in table 37.
Source: (21, p. 178).




Table 39,--Returns of sheep properties, Australia,

by zone, average 1960/61-1962/63, annual 1964/65-1966/67

Pastorai Zone

Whest=-Sheen Zone

Average H H
T1960/61- :1964/65:1965/66:1966/67:
1962/63 :

High Rainfall Zone
Average : : : :
1960/61- :1964/65:1965/66:1966/67
1962/63 3

Average
1360/61-
i962/63

:1964/65 :1965/66 :1966/67

Wools and akind.........: 25,458 19,860 21,601

Sheep trading.. 3,849 -1,215 7,058

Sheep enterprige...... 29,307 18,844 28,659

Total crop8.sic.... vaeas 794

1% 1,423

Cattle tradiag.senssan.s 2,098 1,56% 3,152

Other rekturns 208

Total retuInS....., 20,575

Sheep enterprise re-
turns #6 percentage of
total TeLUTRB.u.versnuna?

Total crops as percent-
age of total returns....

Cattle trading as per-
centage of total
ha ) TH 4 | P,

-

A Bolliars

5,892 6,818 6,517 6,654 8,527

2,956 2,919 2,475 3,487 1,586 2,970

7,948 9,737 8,9%3 10,336 8,240 11,497

5,720 2,732 5,501 9,685 632 i,210

1,132 1,080 3,142 1,428 1,610 1,731,

682 61t 630

15,482 19,160 16,315

- Percent

Hote:

Source: (21, p. 179},

Some of the data differ slightly from information presented ia table 37.




Table 40.--Costs of sheep properties, Australia, by rone, average 1960/61-1962/63,

ancual 1964/65-1966/67

Pastoral Zone : Hhent-Sheep ZGne : High Eainfall Zone

1 Average: H : Average: ; Average:

11960/61-:1964/65; 1965?66 1966/67:1960/61-; 1964f65 1965/66: 1966f5? 1960/61-: 196&!65 1965{66 1966/67

°1962!63 : : : :1962/63 : : :1962/63

Total coStS.....: 21, 25,018 23,898 11,163 11,180

Percent

91T, ¥ . 23.8

Materfials...vunee

»
»
»
.

»

H

Services....vnns

LR TR L T ]

Bent.coaconsavnal

Depreciation....:

Total......: 100,0 . 10G.0  100.0 1G0,0 . 100.0 . 100.0

100.0

Source: (21, p. 182).




Table 41.--Area of land under irrigated culture, Australia, by comparison of selected uses, 1960761 and 1968/69 1/

: i : Haw : uasns~ °  South ¢ Western Northern °

Crop

Year : Australia : South : Victorla land ° Australia ° Australiag :@ Tasmania : Tercitory |  #.C.T.

H

COLLOmarrrann.: 1960761
: 1968/69

AOPBauvenssnas: 1960762
1968/6%

Occhards and : 1960/61 : 182,607 85,091
vineyards....: 1068/69 : 242,315 514,073

Blce..........: 1960/61 : 46,116
: 1968/69 : 82,773

Sugarcane. : 1960/61
: 1968/69

68,987 68,987
15%,832 152,832

LY S R TR

Vegetables....: 1960/61 : 76,834 3,362 21,638 25,608 10,643
1968/6% : 135,174 20,449 27,362 45,844 14,414

Other cropa : :
fodder/fallow,: 1960761 : 304,067 115,071 92,973 63,928 23,555
: 1968769 : 782,595 473,003 140,694 123,520 34,402

Total crups.; 1560/61 682,650 194,839 199,799 171,046 82,975
: 1968769 :1,474,190 673,369 262,129 356,185 42,494

Pastures...... 1960/61 ;1,341.440 463,772 808,381 15,651 19,048
1368/69 :1,870,99% 605,987 1,097,858 45,264 6,417

Total....: 1960/61 ;2.202,610 837,192 1,607,180 186,697 102,023
: 1968/69 ;3,345,188 1,279,356 1,359,987 401,448 173,911

1/ Tata for some crops are incomplete,
== Means negligible or none.

Sourcer (31, 55).
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Table 42.--Australia's exports of selected agricultural cowmodities,

by volume, 1960-71
Year l/: Wheat : Barley : Oats : Corn : sg:;;;g :a:;efeal:a::t;;:b; Wool
: ---------- « = 21,000 metric tons~ = « + = = + = - 4 & - = =
1960...; 2,484 567 217 1 73 100 59 709
1961...: 4,164 769 345 - 6 136 67 740
1962...: 3,529 713 11 .- 43 204 66 720
1963...: 4,136 234 322 10 55 264 88 762
1964...: 6,095 403 303 - 13 286 87 740
1965...; 5,715 369 366 1 14 321 98 111
1966...: 5,157 227 251 —a 7 278 ‘96 710
1967...: 6,506 425 402 2 64 262 96 722
1968...: 6,499 129 182 3 30 256 115 743
1969...; 4,891 451 333 -~ 78 256 106 774
19?0...i 6,918 629 222 1 65 311 179 875
1971 24: 9,490 1,123 555 - 517 329 176 745

1/ Year ending June 30.

2/ Preliminary.

=~ Mmans negligible or none.

Source:

Q.
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Table 43.--Wheat 1/: Guaranteed price, home consumption price,
and average export price, Australfa, 1958/59-1969/70

Wheat price

: Guaranteed : Home consumption 2/ : Average export

; ---------- -~ A_dollars per bushel - - = = - = = - - . .
1958/59.....; 1.450 1,467 1.319
1959/60.....: 1.483 1.500 1.323
1960/61.....; 1.517 1,533 1.339
1961/62.....; 1,575 1.583 1.429
1962/63.....; 1.583 1.596 1.357
1963/64.....: 1.442 1.458 1.429
1964/65.....: 1.458 1.467 : 1,338
1965/66.....: 1.517 1.530 3/ 1.409
1966/67.....: 1.550 1.565 3/ 1.447
196?/68.....; 1.640 1.655 3/ 1.352
1968[69.....: 4/ 1,450 1.710 3/ 1.254
1969/70.....: 4/ 1.459 5/ 1.725 n.a.

n.a. = Not available.

1/ F.a.q. bulk wheat, f.o.r. ports, except for guaranteed prices in 1968/69
and 1969/70 which are f.o,b. basis.

2/ " Includes Tasmania freight loading; up to 1967/68 equals guaranteed price
plus the loading.

3/ Estimated by BAE.

4/ F.o.b. basis.

5/ Applies to wheat for human consumprion only.

Source: (16).
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Table 44.--Wheat: Production, trade, and stocks for Australia and the world,
1960/61-1970/71 1/

Australia World

: Domestic 2/° Exports é,i Closing 4/ ® Froduction Trade ,,; : Closing

Produztion 2
:consumption™ : stocks — : {imports) : stocks

Million metriec tons -

1960/61..:
1961/62,,:
1962/63..:
1963/64..:
1964/65..:
1965/66. . :
1966/67..:
1967/64.,.:
1968/69. .
1969/70..:
1970/71..:

[=]
-

237.5
228.1
256.5
238.5
273.5
260.8
305.0
294.0
326.0
6/ 310.0
6/ 296.0

-
*
»
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n.a. = Net available.

1/ Data for Australia are for year ended November 30; data for the world are for a June/July year.

2/ Includes wheat equivalent of flour, breakfast foods, etc., stock feed wheat and seed and wheat
retained on farms.

3/ 1Includes wheat, wheat equivalent of flour, breakfast food, etc.

4/ Includes wheat equivalent of flour stocks.

5/ Closing stocks of five major atockholding countries (United States, Argentina, Auatralia, Canada,
and EC).

6/ Estimated.

7/ Estimated by Commonwealth Bureau of Cansus and Statistics,

Source: (38, p. I 11, I 12},




Table 45.--Apparent consumption of meat per person, Australia,
by selected commodities, 1956/57-1970/71

: Bacon

Beef : :
: Pork : Poultry : and

and : Mutton

e Pounds per vear

1956/57 0 cueaaranannns ceeeeensi 128.9 .
1957/58.c0.uncn. eveereansrest 12601 28.4 .
1958759 c0usernrensnnsnaneann: 17,6 31.9 .
1959/60........ : 98.4 39.0 3
1960/61ecucnecraannn. cereeeea:  85.4 38.2 .
1961/6240ce..... ceeesereerenei 93,3 . 42.8 .
1962/6300urnunrennannnnn.. . 100.4 . 42.1 12.0
1963/64..... veveseren: 104.8 41.5 11.5
1964 /65, c0ueennnn. ceereveoasi 99,2 39.2 11.8
1965/66. 4 0ueennanarannnn ceeet 92,6 36.8 13.3
1966/67. . cvreuneansensnnrannt  85.3 42.5 13.4
1967/68.v0usvansecnnanacnnca: 89,8 43,2 14.7
1968/69......... : 90.2 49.4 16.2
1969/70...... eeeess:3/ 87.7 3 3/ 48.7 3/ 17.4
1970/71.. veeesrien..ih/ B5.8 & 4/ 49.5 &/ 15,3

. & =
EIEEE S )

L]
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*r ¥ ® = s @
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QO iw = WD W WD WD WD D AW
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1

e B B = B B B B I O = M ISV R I )
»
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[ S IR -)
L)

oo o

o
[

n,a. = Not avallable .
1/ Bacon and ham are in terms of cured weight,
2/ Includes canred meat and bacon which have been converted to carcass welght equivalent.

Ef Preliminary.
4/ Estimated by AMB.

Source: (50, 66, p. 35).




Table 46.--Saleyard prices of beef cattle, sheep, lambs,
and hogs, Australia, 1959/60-1969/70 1/

Year : Beef cattle 2/ : Sheep 3/ : Lambs 4/ ; Hogs 5/
; -------- Cents per pound (carcass weight) - « - = = = « -
1959/60.;....: 21.3 7.5 15.8 25.8
1960f65..¢...§ 22.9 9.6 20.2 23.5
1961/62......§ 17.1 7.9 16.2 17.9
1962/63......; 18.1 8.2 16.4 4.4
1963!64......2 18.0 9.7 18.6 25.4
1964/65......: 20.7 16.1 21.0 26,7
1965/66;.....: 25.7 11.6 23.9 25.8
1966f67......; 25.8 12.1 20.8 27.3
1967/68......: 26.3 9.6 21.0 28.6
1968!69......2 26.7 8.9 17.5 24,7
1969/70......2 26.2 9.6 17.6 24.5

1/ Homebush market.

2/ Beef prices: ox and heifer, 650-700 pounc., first and secc:d export
quality.

3/ Mutton prices: wether and/or maiden ewe, 40-50 pounds, export quality.

4/ Lamb prices: 29%36 pounds, first and second export quality.

5/ Pig prices: 1404150 pounds, first and second export quality.

Source: (50).
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ﬁ Table 47.--Estimated world consumption of apparel fibers, 1960-69
Total : Natural fibers : Manmade fibers 3/
Year : appavel : y. .1 o/ % Cotton *R :
. ¢ibers 1/ & col 2/ , Co on | ayon &/ . Noncellulosic
: im - - - - - - - Million pounds actual weight - - - = = = = = = -
: 1960........¢ 33,495 3,306 22,840 5,749 1,548
1961, 0000000 33,394 3,331 22,245 5,936 1,832
? 1962....0...: 33,874 3,33 21,782 6,323 2,381
N 1963.00.00r.: 35,079 3,324 22,046 6,723 2,940
: 1964.00eeess: 37,678 3,203 23,402 7,293 3,727 ’
- :
: 1965 .000.0..: 39,334 3,277 23,071 7,407 4,523
1966, .0000re: 41,002 3,396 23,733 7,435 5,470
3 1967.v0evurs: 41,983 3,246 26,985 7,376 6,318
1968........; 44 , 848 3,408 25,216 7,872 8,292
1969 5/.....: 46,447 3,510 25,300 7,983 9,589
Percentage ; -------------- Percent - = « « = = = = = = = = = = = ’
increase :
(1960-6%9)...: 8.7 6.2 10.8 38.9 519.4
Percentage
of amnual :
growth Tate.: 3.7 .7 1.2 3.7 22.5
1/ Figures include estimated non-Communist consumption of aillk.
2/ At clean basis.
3/ Production.
4/ Yarn and fiber.
5/ Preliminary.

Source: (38, p. D-22).
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Table 48.--Australia's area of crope, 1960/61-1970/71

-

: 1960/61: 1961/62: 1962/63: 1963/64: 1964/65: 1965/66: 1966/67;

+

Grain:

Wheadt,euiiiinsavinan 17,919 17,515
CAtB.uunrannmrmnccassensnnasl 3,497 3,768
Barley.cirivennrsnnan : 2,064 2,898
= - < 212 197
Sorghum,.cvscveranrsnsrnaradt 46 433
(1] 71 -1 P 187 191

Totaleuuennsearsanisatnnnss 24,235 24,402

Forage: H
HaY.eooovusnnoannrennsnnseenat 2,793 2,780
Green fodder..vevecionianena: 5,614 5,324
Ocher stock fodder...e......: 98 107
TOEAl.eennesrseencnnsaranas 8,505 8,211

— Indugtrial crops: :

E Canary seed 2/....0vviunianns 13 i3 7
Flax (for linseed).,.,......: 134 25 54
Rapmseed. ... vevssnentariaoss ) ) 0
Sefflower 2/ . cieniaiianinsst 48 60 105
Sunflower.. .curiveirirrannent a 0 15
Peanuts 2/... 0 c0nnasinnanaast 46 s8 62
Cotton 2/ I k1 55 77
Tobaceo. s vsurisnrenvcsonenss 26 23 23
Sugarcane 2/........ P 628 &75
OEheT 2/ it iiiainnnnnanssnnnst 1A 15 15

Total,....ou.. : 945 897 1,018

Grass seed.iec.vasarsnronasnnnns 258 248
Vegetables, vineyard, fruit...: 716 142 Tab
A1l otheT crops..csvessrsnssnnt 1& 19 30

Grand Eotalawsesuneansess: 29,576 34,665 40,158

n.a. = Not awvailable.

1/ Preliminary . .

2/ Data for some years may be incomplete.

3/ 8stimated by Foreign agricultural Service, USDA.

Source: (39, 51); and Poreign Agricultural Service, USDA.




i Table 49.--Number of zdult cattle and calves, Australia, 1960-70
? : : : Calves as
Year : Total : Adult cattle : Calves : percentage
: : H of total
; -------- Head - « « =« - « - - - - = Percent - -
1960........2 16,503,270 13,173,835 3,329,435 20.2
961........: 17,332,263 13,771,571 3,560,692 20.5
P 1962........2 18,033,162 14,161,134 1/ 3,872,028 21.5
; 1963.....u..f 18,548,838 14,470,206 1/ 4,078,632 22.0
1966 nnnrnns 19,056,708  14.01,236 4,253,472 22.3
i- 1965........: 18,815,79¢% 14,747,746 4,068,053 21.6
% 1966........; 17,936,000 14,192,094 3,743,906 20.9
g- 1967........: 18,269,744 14,206,147 4,063,603 22.2 :
: 1968........; 19,218,004 14,661,186 4,556,818 23.7 _;
1969........ 20,606,000 15,766,000 4,840,000 23.5
19?0‘£/.....; 22,162,000 16,727,000 5,435,000 24,5 é
1/ Excludes small number in the Northern Territory.
: 2/ Preliminary.
; Source: (51). ]
& )
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Table 50.--3laughter rate and average carcass welght of cattle and sheep,
and average fleece weight, Australia, 1960/61-1969/70

: Slaughter rate 1/ : Average carcass weight : Average
Year : Adult : :  Adult i : Adule r  Adult : fleece weight
Calves Calves '

: cattle : : shoep : sheep

-~ Pounds - -

1960/61. .. : 38.9 9.9

1961/62...: 25.4 39.4 16.0

1062/63...: 29.5  40.8 9.8
1963/64...: 31.4  42.1 10.1
1964765...: 33.5 46.7

1965/66...: 32.5  45.7
1966/67...: 28.8  38.3
1967/68...: 28.1  32.8
1968/69...: 27.2 - 27.1

1969/70...: 28.6 20.7

»
»

h.8., = Not available
1/ Slaughter numbers (year ending June 30) as percentage of numbers on farms (March 31).
2/ Vool figures preliminary.

Source: (51).




Table 51.--Projections of Australia’s population and Gross National Pzoduct,
selected studies and selected years

Gruep & others (78%1/ OECD (108) :Vermon (49)2/: Actual : USDA projections
1973 : 1975 : 1980 : 1975 : 1985: 1975 H 1970 : 1975

Icem Unit

aa silin aam

Population:

Anrual

growth rate..: Percent 2.17 2.1% 2.0 2,0

Total......: Million 14.9  15.5 14,0 17.1

Gross MNational :
Product 3/:

& mm AR #8 Wb mE oy aw

Per capita,..: AS 11,690 1,902 2,141 1,790 1,776 2,035

Total......:AS billdon: 21.3 26.6 33.2 26,5 22.3 28.5

l/ Growth rate for 1970, 1975, and 1980 referz to periods 1965-70, 1970-75, 1975-80, respectively.
Gruen gives a low and high estimate for each item shown, but the figure shown is the arithmetic mean of
the two.

2/ Population growth rate assumes intermediate fertility level, Per capita GNP calculated based on
total GNP and population projections.

3/ GNP shown in 1959/60 constzat prices.

=~ Meanr negligible or none.




Table 52.--Feed utilization of selacted Australian coomodities, 1960/61-196%/70

.
H

Wheat : Dats Barley : Serghum

1,000 Long 1,000 Lomg 1,004 Long 1,000 Long 1,000 Long
buahels tona bushels Laons bushels tong bushela tcna kushels tons

1960/61 f 21 ,b48 30 46,132 824 11,084 247 5,372 134
1961!52.....: 17,472 468 28,7584 514 9,087 203 5,922 148
1962!63.....: 14,883 399 40,835 f29 12,507 279 5,628 141
1963!6&.....: 15,411 413 15,764 639 8,486 189 53,137 128
1364/65. ..., 34,643 928 42,435 758 16,934 378 5,031 126
1965/66...,..: 26,525 719 33,845 604 i7,382 358 3,525 38
1966f6?.....; 72,067 5531 71,761 1,281 12,320 275 5,831
196?!68.....; 27,374 769 20,535 367 12,365 276 5,474
1968!69.....; 21,973 589 33,096 591 153,411 44 3,960

1969/70..... 20,197 541 49,616 a6 26,477 6,280

n.a, = Not availsble or nope.
Source: (51).
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Table 53.--Quantity and unit price of Australia‘s beef and
veal 1/ exports, selected countries, 1969/70

Country : Quantity ; Unit price 2/
;- - - Metric tong - - = .~ AS per metric ton - -
Total..................: 327,919 993
United Stetes........; 234,802 1,076
United Kingdom.......; 27,117 649
Canada...............: 23,446 942
Japan................: 16,493 747
USSR...............".i 11,045 684
Singapore............z 2,040 873
Philippines....‘.....: 1,153 625
Papua and New Guinea.i 1,113 1,102
Hnlta................; 1,056 1,024
Malaysia.............; 429 909
Greece...............; 234 906
Hong Kong............; 225 876
Italy................: 66 727
France...............i 45 1,178
Other..............o.i 8,646 1,085

(1]

1/ Presh, chilled, or frozen.
2/ Calculated by dividing value by quantity.

Source: (53).
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