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prices dropped to their lowest level since 1987.
Despite significant monetary and fiscal stimulus
from authorities in the major world economies,
world economic growth weakened markedly in
the second half of 2002.

Economic growth to be modest in 2003
Partial indicators released recently suggest that
world economic growth is likely to be modest in
2003. For example, in the largest world economy,
the United States, the pace of economic recovery
weakened markedly in late 2002 and has
remained relatively slow since the beginning of
2003.

Although robust economic performance was
achieved in the United States in the late 1990s
and 2000, the possibility for a rapid return of
strong US economic growth in 2003 looks remote
at this stage. Of particular concern is that growth
in consumer spending could ease. Consumers,
worried by a possible military conflict in Iraq,
higher unemployment and lower valuations of
their investment portfolio holdings could signif-
icantly reduce their spending in the near future.

Modest economic growth in the United States
does not augur well for a significant increase in
world economic performance in 2003. Because
the United States is an important destination for
exports from many western European and Asian
countries, taking around 20–30 per cent of their
exports, its economic performance, especially
growth in import demand, could significantly
affect these countries’ economic growth.

• World economic growth is assumed to be
2.6 per cent in 2003, before strengthening to
3.3 per cent in 2004. Over the medium term
(to 2008) world economic growth is assumed
to average around 3.6 per cent a year.

• There are considerable downside risks to
the outlook for global economic performance.
Significantly higher oil prices, a sharp depre-
ciation of the US dollar or further instability
in world equity markets could adversely affect
world economic growth markedly.

• Economic performance in Australia is
assumed to remain relatively robust, with
growth of 3.0 per cent in 2002-03, before
strengthening to 3.8 per cent in 2003-04. The
assumption for economic growth in 2002-03
is around 0.75 percentage points lower than
it would otherwise have been because of the
drought in Australia.

World economic outlook

Economic recovery interrupted in 2002
In the first half of 2002, the world economy was
pulling out of an economic slowdown that began
in early 2001. Strong economic growth was
recorded in the United States in early 2002 and
signs of recovery were emerging in Japan and
western Europe.

But then came a significant slump in world
equity markets in mid-2002. Share prices in the
United States fell back to 1997 levels and Euro-
pean markets declined even further. In Japan,

ECONOMIC OVERVIEW
prospects for world economic recovery in 2003
Jammie Penm and Brian S. Fisher

Contact: Jammie Penm +61 2 272 2030; jpenm@abare.gov.au



e c o n o m i c  o v e r v i e w

strengthen to 2.4 per cent, mainly reflecting an
assumed strengthening in US economic perfor-
mance during the year.

In the principal economies of east and south
east Asia, including the Republic of Korea,
Chinese Taipei, Singapore, Malaysia and Thai-
land, economic performance is expected to be
modest in 2003, before strengthening in 2004.

In contrast, economic growth in China is
assumed to remain relatively strong, providing
support for economic activity in its neighbouring
countries.

For the region of non-OECD Asia as a whole
(Asia excluding Japan and Korea), economic
growth is assumed to be 5.6 per cent in 2003 and
5.9 per cent in 2004, compared with 5.8 per cent
in 2002.

2002 was a year of significant economic tur-
bulence in Latin America. A number of regional
economies, including Brazil, Argentina, Uruguay,
Paraguay and Venezuela, experienced either
major currency or financial difficulties in the year.
Economic activity in Latin America is assumed
to stabilise in 2003, after an estimated contrac-
tion of 2.0 per cent in 2002.

In other emerging markets, including the
Russian Federation, the Ukraine and eastern
Europe, economic recovery is assumed to con-
tinue over the short to medium term.

Over the medium term, world economic
growth is assumed to strengthen to 3.6 per cent
a year between 2005 and 2007, before easing
slightly to 3.5 per cent in 2008 (table 1). The
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World economic growth to strengthen in
2004
In preparing this set of commodity forecasts,
world economic performance is assumed to
remain relatively weak in 2003, before strength-
ening in 2004. World economic growth is
assumed to increase marginally from 2.5 per cent
in 2002 to 2.6 per cent in 2003, before increasing
to 3.3 per cent in 2004 (figure B).

The economic outlook for the OECD region
is particularly dependent on economic develop-
ments in the United States. Reflecting the out-
look for modest economic performance in the
United States, OECD economic growth is
assumed to increase only marginally from 1.6 per
cent in 2002 to 1.7 per cent in 2003. In 2004, eco-
nomic growth in the OECD region is assumed to
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assumed average growth in the world economy
over the medium term is similar to the annual
average achieved over the five years ended 2001.

Significant downside risks to world
economic outlook
While world economic growth is assumed to
increase in both 2003 and 2004, there are a
number of significant risks that have the poten-
tial to markedly weaken world economic perfor-
mance.

A factor that can significantly influence the
outlook for world economic performance is
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higher oil prices, especially as a result of the
increased risk of a military conflict in Iraq. Over
the past year, there has been significant volatility
in international prices for crude oil. Substantially
higher oil prices, if sustained, could markedly
weaken world economic growth in the short term
(box 1).

The other significant risk to world economic
growth stems from the possibility of a sharp and
quick depreciation of the US dollar in the short
term. The US dollar, on a trade weighted basis,
appreciated by around 30 per cent between
January 1997 and February 2002, before a partial

1 Key world macroeconomic assumptions

Unit 2001 2002 a 2003 a 2004 a 2005 a 2006 a 2007 a 2008 a

Economic  growth  b  
OECD  %  0.7  1.6  1.7  2.4  2.8  2.8  2.6  2.5

United States %  0.3  2.4  2.2  3.0  3.5  3.5  3.3  3.0
Japan %  0.3  0.3  0.2  0.4  0.5  0.5  0.5  0.5
Western Europe %  1.5  0.7  1.3  2.1  2.5  2.6  2.4  2.3

Germany %  0.6  0.2  0.4  1.0  1.8  2.0  2.0  1.8
France %  1.8  1.0  1.5  2.5  2.5  2.5  2.3  2.3
United Kingdom %  2.0  1.5  2.3  2.5  2.8  2.5  2.5  2.5
Italy %  1.8  0.4  1.2  2.3  2.5  2.3  2.3  2.3

Korea, Rep. Of %  3.0  5.9  5.0  5.5  5.0  5.0  5.0  5.0
  New Zealand %  2.5  4.1  2.7  3.0  3.5  3.5  3.0  3.0
Developing countries %  3.3  3.6  3.9  4.6  4.8  4.9  4.9  4.9

Non-OECD Asia %  4.4  5.8  5.6  5.9  5.9  6.1  6.1  6.1
  South East Asia  c %  1.6  3.7  3.7  4.3  4.6  4.7  4.7  4.7
  China  d %  7.3  8.0  7.5  7.5  7.5  8.0  8.0  8.0
  Chinese Taipei % – 2.2  3.3  3.0  3.5  4.0  4.0  4.0  4.0
  India %  5.4  5.0  5.0  5.5  5.0  5.0  5.0  5.0
Latin America %  0.7 – 2.0  0.0  2.0  3.0  3.0  3.0  3.0
Middle East %  2.1  3.0  3.0  4.0  3.5  3.5  3.5  3.5

Russian Federation %  5.0  4.0  4.0  4.0  4.0  4.0  4.0  4.0
Ukraine %  9.1  4.5  4.5  5.0  4.0  4.0  4.0  4.0
Eastern Europe %  3.1  2.7  3.0  4.0  4.0  4.0  4.0  4.0

World  e %  2.2  2.5  2.6  3.3  3.6  3.6  3.6  3.5

Industrial production  
OECD  % – 2.6 – 0.4  1.1  2.6  2.9  2.6  2.6  2.6

Inflation  b
United States %  2.8  1.6  2.2  2.2  2.5  2.5  2.5  2.5

Interest rates  
US prime rate  g % pa  6.9  4.7  4.3  5.5  7.0  7.5  7.5  7.5

US exchange rates  h
Yen/US$  Yen  121  125  119  118  115  115  115  115
Euro/US$    Euro  1.12  1.06  0.94  0.95  0.97  1.00  1.00  1.00   

  
  
  

a ABARE assumption. b Change from previous period. c Indonesia, Malaysia, the Philippines, Singapore, and Thailand. d 
Excludes Hong Kong. e Weighted using 2001 purchasing power parity (PPP) valuation of country gross domestic product 
by the IMF. g Commercial bank lending rates to prime borrowers in the United States. h Average of daily rates. 
Sources: Australian Bureau of Statistics; International Monetary Fund; Organisation for Economic Cooperation and 
Development; Reserve Bank of Australia; ABARE. 
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The prospect of war in Iraq has created considerable
uncertainty about the outlook for world economic
growth, especially in the short term. As a result of
the increased risk of a military conflict, world oil and
gold prices rose sharply in late 2002 and early 2003.

The impact on world economic growth of a
military conflict in Iraq, if it occurs, depends
primarily on the development and duration of such
an action and any potential disruptions to world oil
supply. In preparing the current set of commodity
forecasts, it has been assumed that a military
confrontation in Iraq, if it occurs, will be relatively
short and that the impact on world economic growth
will be moderate.

There are, nevertheless, other scenarios that need
to be considered. Although the probability of a
prolonged military confrontation looks low at this
stage, there are distinct probabilities that either the
current standoff or a war could last significantly
longer than currently assumed.

Four scenarios considered
In late 2002, for example, the Center for Strategic
and International Studies, an American think-tank
based in Washington DC, released a study indicating
that there are, at least, four possible outcomes of the
current tensions with Iraq — no war; a war that lasts
four to six weeks; an intermediate option that has a
war lasting up to three months; and a worst case in
which a war drags on for as long as six months
(Meyer 2002). The short war case is regarded by
CSIS as having the highest probability of occurring
(40–60 per cent). This compares with probabilities
of 30-40 per cent for the intermediate case and 5–10
per cent for the worst case.

‘Risk’ premium in oil prices
The economic consequences on world economic
growth of the alternatives to a short (4–6 weeks) war
could be markedly different. In the case of a
prolonged standoff, for example, uncertainty about a
war will remain, which would continue to depress
consumer and business confidence and maintain a
risk premium to world oil prices.

Reflecting mainly the increased risk of a military
conflict in Iraq and disruptions to oil production in
Venezuela, world oil prices increased from around

US$23 dollar a barrel (West Texas Intermediate) in
November 2002 to around US$37 a barrel in late
February 2003.

At the other extreme, if any military action were
to continue for much longer than the currently ‘most
likely’ scenario, world oil prices could spike sig-
nificantly higher during the early stages of the war
and stay high for many months thereafter. This would
be the case especially if key oil infrastructure in Iraq
were to suffer significant damage during the war.

The main effects on world economic growth of a
military conflict in Iraq will be through higher oil
prices and adverse impacts on consumer and business
confidence. These are expected to more than offset
any stimulatory effects of increased government
expenditures, mainly in the United States and the
United Kingdom, as a result of military actions.

Impact of higher oil prices on world
economic growth
Using its global trade and environment model,
ABARE has estimated that an increase in crude oil
prices (West Texas Intermediate) to an average of
US$35 a barrel in 2003 (compared with a base case
scenario of close to US$27 a barrel) would reduce
world economic growth, from the base case, by
around 0.3 percentage points for the year. In an
extreme scenario in which crude oil prices were to
stay around US$35 a barrel in both 2003 and 2004,
world economic growth in 2004 would be around 0.6
percentage points lower than it would otherwise have
been.

For the major OECD and Asian economies, such
as the United States, western Europe, Japan, the
Republic of Korea and Chinese Taipei, economic
growth would be adversely affected by higher oil
prices. In most of these countries, there is likely to
be little room for reducing oil consumption or for
substituting other energy sources in the short term.

In other parts of the world, higher oil prices would
provide benefits to economic growth in oil exporting
countries, including the Middle East, north Africa,
the Russian Federation and many Latin America
countries, such as Mexico and Colombia. In south
east Asia, Indonesia would benefit from higher oil
prices, as it is an oil exporting country (for a more
detailed analysis, see Penm 2000).

Box 1: Economic scenarios of war in Iraq



reversal of around 5 per cent in the remainder of
2002. Associated with the currency appreciation,
import demand in the United States has increased
substantially, leading to a widening of the trade,
and current account, imbalance. There has been
considerable debate about the sustainability of
the significant increase in the value of the US
dollar.

While the impact of a gradual decline in the
value of the US dollar is expected to be benign
for the world economy, a sharp and quick drop
in the US currency would be detrimental for
world economic growth, especially if it were to
happen at the current stage of world economic
recovery. This is because the world economy is
still very dependent on the United States as a
growth engine. A sharp devaluation of the US
dollar would lead to a significant reduction in US
import demand, and hence a marked weakening
of export performance in other parts of the world.
Because of current weak domestic demand in
other world economies, a sharp decline in their
export performance could trigger a slump in con-
sumer and business confidence, leading to sig-
nificantly weaker economic growth in the short
term (for details, see Penm, Maurer, Fairhead and
Tran 2002).

Another significant downside risk to world
economic growth is associated with the possi-
bility of further instability in world equity mar-
kets (table 2). Sharply lower stock market
valuations will lead to a significant decline in
household wealth and have the potential to
adversely affect consumer spending. Since con-
sumer spending accounts for around two-thirds
of economic activity in the major world
economies, declines in stock market valuations
could result in renewed weakness in world eco-
nomic activity.

The impact of sharply lower equity prices on
business investment is also unfavorable. In an
environment of lower stock prices, businesses are
likely to reduce plans for new capital investment.
With lower share prices and companies’ access
to credit markets getting tougher, business in-
vestment spending will be unlikely to recover
rapidly.

The most worrying aspect of the current eco-
nomic situations in the OECD region is weak
investment in the business sector. To achieve a
sustained strong economic recovery, a substan-
tial increase in business investment expenditure
will be necessary. Given sharply lower stock
prices and weaker corporate profits, there is a dis-
tinct possibility that business investment spending
will be adversely affected for some time. If a fur-
ther significant decline in stock market valuations
occurred, it would prolong the weakness in busi-
ness investment spending and, hence, economic
activity.

OECD economic growth

Economic prospects in the United States
Following strong economic performance in the
late 1990s and 2000, economic growth in the
United States weakened significantly in 2001,
before a partial recovery in 2002. The US
economy is estimated to have grown by 2.4 per
cent in 2002, following weak growth of 0.3 per
cent in 2001.

Partial indicators released in early 2003 have
provided mixed signals about growth in the US
economy. There are indications that activities in
the retail and manufacturing sectors are slowing.
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2 World stock markets

Stock market index

52 week mid-February %
high 2003 change

OECD
United States 10 729 7 756 –28
Japan 12 081 8 600 –29
Euro area 1 125 689 –39
Australia 3 444 2 932 –15

East Asia
China 1 810 1 568 –13
Korea, Rep. of 938 576 –39
Chinese Taipei 6 485 4 508 –30

South East Asia
Indonesia 552 396 –28
Malaysia 817 657 –20
Philippines 1 469 1 040 –29
Singapore 141 102 –28
Thailand 427 370 –13
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Reflecting the mixed growth conditions in the
economy, the index of leading indicators in-
creased by only 0.1 per cent in December, after
a rise of 0.5 per cent in November. The index of
leading indicators declined consecutively from
May to September 2002 (figure C).

In an attempt to support economic activity, the
US administration announced, in early January
2003, its intention to implement a fiscal package
of about $674 billion over the next ten years. The
stimulus of this package, if implemented, is esti-
mated to add around $55 billion (or around 0.5
per cent of gross domestic product) to the
economy in 2003. This compares with an esti-
mated US$111 billion (or around 1 per cent of
gross domestic product) for 2004.

As a result of increased government spending,
the budget deficit is officially forecast to be
around US$304 billion in the current fiscal year
(October 2002–September 2003), compared with
a record deficit of US$290 billion in 1992.

In preparing this set of commodity forecasts,
economic growth in the United States is assumed
to be 2.2 per cent in 2003, before strengthening
to 3.0 per cent in 2004.

Factors that could delay recovery in the US
economy
There are, however, a number of factors that have
the potential to delay a major recovery in the US
economy. For example, unemployment has
increased significantly over the past two years.
Since early 2001, the manufacturing sector has
experienced large job cuts as factories have
reduced production to ease inventory pressures.
Besides manufacturing, large job cuts have also
been reported in the services sector. The unem-
ployment rate was around 5.7 per cent in January
2003, compared with 4.2 per cent in January
2001. Higher unemployment could place con-
siderable downward pressure on consumer
spending.

As briefly mentioned above, the competitive-
ness of the US export and import competing
industries has been weakened by a significant
appreciation of the US currency over the past few
years. Reflecting a strong currency, the trade
imbalance has increased markedly. For example,
the trade deficit increased year on year by 34 per

10 australiancommodities • vol. 10 no. 1 • march quarter 2003

For example, excluding higher automobile sales
driven by favorable incentives provided by man-
ufacturers, retail sales were flat in December
2002. Industrial production declined by 0.2 per
cent in the same months, after recording weak
growth of 0.1 per cent in November. For 2002 as
a whole, retail sales grew by just 3.4 per cent, the
slowest since 1993. Industrial production declined
by 0.6 per cent in the year, following a decline
of 3.5 per cent in 2001.

In contrast, growth in the housing sector
remains strong, after a significant increase in the
past two years. New home construction rose by
an annual rate of 5 per cent in December 2002 to
the highest since 1986. Housing approvals also
increased by an annual rate of 8.2 per cent in the
same month.

While housing activity makes up directly only
less than 8 per cent of the US economy, a strong
housing market will help economic growth in
many ways. For example, new homeowners pur-
chase not only houses, but also furniture, house-
hold appliances and other consumer goods and
services associated with house purchases. Higher
house prices also creates the ‘wealth effect’
among the homeowners, potentially offsetting
some of the adverse effect on consumer spending
of sharply lower stock prices. Higher house
values and historic low mortgage rates have also
fueled a boom in mortgage refinancing, which
has helped homeowners to reduce mortgage pay-
ments and increase spending on goods and ser-
vices.

US leading indicators and consumer 
confidence
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Economic activity in Japan and the
Republic of Korea

Japan
After an economic contraction in 2001, economic
activity in Japan is estimated to have increased
by 0.3 per cent in 2002. Since late 2002, how-
ever, signs of renewed weakness have emerged
in Japan’s economy.

For example, industrial production fell by 0.1
per cent in December 2002, the fourth consecu-
tive monthly fall, following a decline of 1.6 per
cent in November 2002. Retail sales (in volume
terms) also recorded a year on year decline of 3.0
per cent in December, following a fall of 1.8 per
cent in November.

More worrying have been indications that
Japan’s export performance could be weakening.
Exports, seasonally adjusted, fell by 7.3 per cent
in December 2002, contributing to a decline of
37 per cent in the monthly trade surplus. Growth
in exports has been the major supporting factor
for Japan’s economic activity over the past sev-
eral years. The possibility of weaker external
demand for Japan’s exports, especially from the
United States, has generated considerable con-
cerns about Japan’s economic prospects in the
short term.

Over the past decade, Japan has implemented
significant monetary and fiscal stimulus in an
attempt to revive its economic growth. Official
interest rates have been reduced to close to zero.
As a result of sharply higher fiscal spending, the
level of public sector debt is officially forecast to
reach 140 per cent of gross domestic product by
the end of the Japanese fiscal year 2002 (March
2003). Despite these efforts, the Japanese econ-
omy remains in the doldrums.

One factor that has affected Japan’s economic
performance in recent years is the high level of
bad debts (nonperforming loans) in the banking
sector. Although the banking sector disposes of
some bad debts each year, the balance of non-
performing loans continues to rise owing to the
accumulation of new bad debts. Since the early
1990s, writeoffs of nonperforming loans have
totaled around ¥82 trillion, or equivalent to
around 16 per cent of Japan’s gross domestic
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cent to US$40.1 billion in November 2002. In
the first eleven months of 2002, the US trade
deficit totaled around US$391 billion, 18 per cent
higher than the deficit recorded in the same
period a year earlier. A markedly higher value of
the US dollar, if persistent, could prolong the
weakness in the manufacturing sector and limit
the ability of export and import competing indus-
tries to take up spare capacity in the economy.

Given the significant relaxation of policy set-
tings over the past two years, there will be sig-
nificant challenges in economic management
once a more broadly based recovery emerges in
the US economy. When that happens, the flexi-
bility of monetary and fiscal policy will need to
be maintained in order to achieve sustained eco-
nomic growth. When economic growth strength-
ens, monetary and fiscal policy may need to be
tightened rapidly to avoid a resurgence of infla-
tionary pressures.

Medium term outlook for the US economy
Over the medium term, growth in the US
economy is assumed to increase to 3.5 per cent
in 2005 and 2006, before easing gradually to 3.0
per cent in 2008. This assumed growth toward
2008 is lower than the average of 3.8 per cent
achieved in the second half of the 1990s, but
higher than the 2.2 per cent averaged over the
first half of the 1990s.

The prospects for economic growth over the
medium term will depend on continued techno-
logical innovation and growth in productivity.
While technological progress may have slowed
due to weaker economic conditions, the trend of
technological advance is expected to resume over
the medium term, providing support for con-
tinued increases in productivity. Nevertheless,
growth in productivity is expected to be slower
than the annual rate of 2.5 per cent achieved in
the second half of 1990s.

If technological progress and productivity
growth slow significantly over the medium term,
then the annual average rate of economic growth
that will be achieved toward 2008 could be
markedly lower than currently assumed.



product. The remaining nonperforming loans in
the banking sector could still be as high as 15–20
per cent of Japan’s gross domestic product.

The high level of nonperforming loans has
adversely affected the ability of Japan’s banking
sector to support activity in the economy. As the
level of bad debts increases, banks are occupied
with disposing of the bad loans, rather than
lending to support economic activity. High non-
performing loans have also preserved inefficiency
in the economy by trapping resources in non-
productive industries. A large proportion of
Japan’s nonperforming loans are held in the real
estate, construction, wholesale and retail sectors.
The scale of Japan’s nonperforming loans has
become the major threat to its economic perfor-
mance.

In preparing the current set of commodity fore-
casts, Japan’s economic activity is assumed to
weaken in the first half of 2003, before a gradual
improvement during the second half of the year.
In year average terms, economic activity in Japan
is assumed to record growth of 0.2 per cent in
2003, before strengthening slightly to 0.4 per cent
in 2004 (figure D).

Over the medium term, the extent to which
Japan is able to return to sustained economic
growth will depend on there being significant
reforms to its economic structure. The imple-
mentation of structural reforms, however, has
become more difficult in the presence of price
deflation and weakening activity in its economy.

Reflecting the slow progress of economic
restructuring, an aging population and the need

for fiscal consolidation, economic growth in
Japan is not expected to increase significantly
over the medium term. Growth in Japan’s
economy is assumed to average around 0.5 per
cent a year out to 2008.

Republic of Korea
Economic growth in Korea has been robust, sup-
ported by strong activity in domestic demand.
Industrial production, for example, increased year
on year by 9.5 per cent in December 2002.
Although inflation rose to an annual rate of 3.8
per cent in January 2003, a recent appreciation
of the Korean won, especially against the US
dollar, is expected to moderate the upward pres-
sures on prices in the short term.

Looking forward, growth in domestic demand
is expected to be the main stimulus for economic
growth. Export performance, nevertheless, is
likely to moderate, given the outlook for modest
economic growth in other OECD countries.
Economic growth in Korea is assumed to be 5.0
per cent in 2003 and 5.5 per cent in 2004, com-
pared with an estimated 5.9 per cent in 2002.
Toward 2008, economic growth in Korea is
assumed to average around 5.0 per cent a year.

Outlook for western Europe
In western Europe, economic growth slowed
markedly in the past two years. There were signs
of a pickup in growth in the first half of 2002, led
by an increase in export performance. In the
second half of the year, however, domestic
demand weakened partly as a result of the sharp
decline in regional stock market valuations.
Economic growth in the region is estimated to
have been around 0.7 per cent in 2002, compared
with growth of 1.5 per cent in 2001 and 3.3 per
cent in 2000.

Looking forward, recent indicators of activity
and confidence — including retails sales, indus-
trial production and consumer and business sur-
veys — suggest that economic activity is likely
to remain weak in the short term. A significant
appreciation of the euro since late 2002, espe-
cially against the US dollar and Japanese yen, is
expected to weaken the competitiveness of Euro-
pean exports in international markets (table 3).

12 australiancommodities • vol. 10 no. 1 • march quarter 2003

e c o n o m i c  o v e r v i e w

Economic growth   
Major OECD regions

%
Western EuropeJapanUnited States

2002
2003
2004
2005–08

0.5

1.0

1.5

2.0

2.5

3.0

D



e c o n o m i c  o v e r v i e w

13australiancommodities • vol. 10 no. 1 • march quarter 2003

For western Europe as a whole, economic
growth is assumed to be 1.3 per cent in 2003,
before strengthening to 2.1 per cent in 2004. Over
the medium term, economic growth is assumed
to increase to 2.5 per cent in 2005 and 2.6 per
cent in 2006, before gradually easing to an annual
rate of 2.3 per cent by 2008.

In the largest regional economy, Germany,
economic performance has been poor over the
past two years. There are significant structural
problems that need to be overcome in the German
economy. The most sensitive areas include sig-
nificantly large social welfare spending, an in-
creasing budget deficit (as a percentage of gross
domestic product) and rigidities in the labor
market. The budget deficit is officially estimated
to have been around 3.75 per cent of gross
domestic product in 2002, well above the 3.0 per
cent ceiling set by the Growth and Stability Pact.
Measures that will be taken by the German
government to reduce the budget deficit are likely
to adversely affect economic growth in the short
term.

Economic growth in Germany is assumed to
be 0.4 per cent in 2003, before strengthening to
1.0 per cent in 2004, compared with an estimated
0.2 per cent in 2002. Over the medium term, eco-
nomic growth in Germany is assumed to
strengthen to 1.8 per cent in 2005 and 2.0 per cent

in 2006 and 2007, before moderating to 1.8 per
cent in 2008.

In France, economic growth also weakened in
2002, and is assumed to remain relatively weak
in 2003, before strengthening in 2004. In the short
term, a major challenge is to maintain growth in
consumer spending, which has so far provided
support for the French economy. The government
has recently announced that 2003 is ‘the year for
pension reform’. Significant reforms to the pen-
sion system could weaken consumer spending in
the short term.

Economic growth in France is assumed to be
1.5 per cent in 2003, before increasing to 2.5 per
cent in 2004. Over the medium term, growth in
the French economy is assumed to ease to around
2.3 per cent a year.

In the United Kingdom, economic growth is
estimated to have slowed to 1.5 per cent in 2002
from 2.0 per cent in 2001. This reduction in eco-
nomic growth mainly reflects the impacts on
exports and business investment spending of a
weaker external environment. In the short term,
economic growth in the United Kingdom is
assumed to remain slightly stronger than other
major regional economies, averaging 2.3 per cent
in 2003 and 2.5 per cent in 2004. Toward 2008,
UK economic growth is assumed to average
around 2.5 per cent a year.

The relatively weak growth performance in
western Europe over the past few years indicates
the need to increase productivity growth through
a reinvigoration of the structural reform effort.
The areas that require substantial efforts include
restructuring labor markets, integrating European
capital markets and reforming healthcare and
pension systems. For example, while healthcare
services in the region are generally better than in
other parts of the world, the cost of maintaining
such services has been growing significantly. In
Germany, the annual spending on healthcare has
reached around 11 per cent of gross domestic
product, significantly higher than most other
OECD countries. With an aging population, the
pressures on healthcare spending are likely to
increase.

Structural reform and further economic inte-
gration will be important for growth prospects in
the region over the medium term. If successful,

3 Change in international exchange
rates against the US dollar a

early February mid-February %
2002 2003 change

OECD
Japan 133 121 10.0
Euro area 1.16 0.93 24.5
Australia 1.97 1.70 16.0

East Asia
China 8.26 8.29 –0.3
Korea, Rep. of 1313 1170 12.2
Chinese Taipei 35.04 34.65 1.1

South East Asia
Indonesia 10 344 8 988 15.1
Malaysia 3.81 3.80 0.2
Philippines 51.39 54.09 –5.0
Singapore 1.83 1.75 4.5
Thailand 43.50 41.88 3.9

a Units of currency per US dollar.



productivity growth, and hence the potential rate
of economic growth, in the region should
increase. Otherwise, economic underperformance
will continue.

Economic growth in Asia
Many of the Asian economies achieved stronger
growth in 2002. In China, economic growth is
continuing at a pace of close to 8 per cent a year.
In south east Asia, economic recovery is expected
to continue, albeit at a modest pace (figure E).

Economic conditions in China
Despite a significant weakening of world eco-
nomic growth, China’s economic performance
remains strong. Economic growth in China was
8.0 per cent in 2002, compared with 7.3 per cent
in 2001. The stronger economic growth in 2002
was mainly a result of increased government
spending and higher growth in exports.

Looking forward, economic growth in China
is expected to remain relatively strong. Although
export growth is unlikely to repeat its robust per-
formance in 2002 (an increase of 22 per cent),
domestic demand is expected to be the major
stimulus for economic growth. Over the past five
years, China’s government has raised around
US$80 billion, or equivalent to around 7 per cent
of gross domestic product, for increased spend-
ing. Government expenditure is likely to remain
relatively high in 2003.

One important factor driving strong growth in
the Chinese economy in recent years is signifi-
cant increases in foreign direct investment. In
2002, for example, China received around US$53
billion in foreign direct investment, an increase
of around 13 per cent from the previous year.
Given China’s large domestic market and advan-
tages in labor intensive manufacturing, growth in
foreign direct investment is likely to remain high
and the relocation of global labor intensive man-
ufacturing to China is expected to continue.

Despite the relatively favorable outlook for
China’s economic growth, there are still signifi-
cant reforms required in China’s economy, espe-
cially in the banking sector and state owned
enterprises. The entry of China into the World
Trade Organisation, which has increased external
competition for many parts of the economy,
underscores the need to accelerate structural
reforms in China. Progress on structural reforms
will be an important determinant of macroeco-
nomic stability in China over the next few years.

Reflecting the required adjustments in China’s
economy (as a result of the integration into the
global trading system) and a weaker external
environment, economic growth in China is
assumed to ease marginally to 7.5 per cent a year
between 2003 and 2005. Toward 2008, annual
economic growth in China is assumed to increase
to 8.0 per cent, as the benefits of economic
adjustments become more evident.

Economic performance in east and 
south east Asia
Despite the slowdown of economic growth in the
major OECD countries since the second half of
2002, economic performance in east and south-
east Asian economies have remained relatively
robust. Looking forward, export performance in
this region is likely to slow down given the sub-
dued economic outlook for the OECD region.
Nevertheless, domestic demand is expected to
strengthen, providing support for economic
growth in 2003.

In Chinese Taipei, the economy is estimated
to have grown by 3.3 per cent in 2002, compared
with a contraction of 2.2 per cent in 2001. Partial
indicators released recently suggest economic
recovery is continuing with industrial production
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increasing year on year by 10.5 per cent in
December 2002. Despite stronger economic
activity, inflationary pressures have been mute,
with consumer prices rising year on year only by
0.8 per cent in the same month. Economic growth
in Chinese Taipei is assumed to be 3.0 per cent
in 2003, before strengthening to 3.5 per cent in
2004 and 4.0 per cent a year toward 2008.

In south east Asia, economic growth has
remained relatively strong since the second half
of 2002. For example, industrial production in
Malaysia and Thailand increased by 8.0 per cent
and 11 per cent respectively in December 2002
from the same month a year earlier. In Singapore
and Indonesia, the trade surplus increased by 8.7
per cent and 25 per cent respectively over the
same period.

While signs of a strengthening in domestic
demand are emerging, there is increased uncer-
tainty about the regional economic outlook,
mainly as a result of the possibility of weaker
than expected growth in the US economy. The
United States is a significant destination for
exports from south east Asian economies —
about 20 per cent of Malaysia’s total exports, 15
per cent of Singapore’s, 20 per cent of Thailand’s
and 15 per cent of Indonesia’s.

For south east Asia as a whole, economic
growth is assumed to be 3.7 per cent in 2003,
before strengthening to 4.3 per cent in 2004. Over
the medium term, economic growth in south east
Asia is assumed to average 4.7 per cent a year.

Economic prospects in Australia
Despite the weakness of economic performance
in the major OECD countries, growth in the
Australian economy remains relatively strong.
Gross domestic product, seasonally adjusted,
increased year on year by 3.7 per cent in the
September quarter 2002, one of the fastest rates
in the OECD. This compares with growth of 4.1
per cent in the June quarter and 4.4 per cent in
the March quarter.

Economywide effects of the drought in
2002-03
In the next few quarters, economic growth in
Australia is likely to moderate gradually, largely

reflecting the adverse effects on economic growth
of drought in rural Australia and a weak interna-
tional environment. The drought has had a sig-
nificant effect on the farm economy in Australia,
resulting in large falls in farm production, exports
and incomes. The cropping sector has been par-
ticularly affected, with winter crop production in
2002-03 estimated to fall by around 61 per cent
relative to the previous year. The drought has also
had an impact on the prospects for summer crops
this year, with production forecast to fall by
around 62 per cent from last year. The livestock
sector has also been significantly affected through
increased feed input costs, higher slaughterings
and deaths and lower wool production. For the
farm sector as a whole, agricultural output is fore-
cast to decline by around 23 per cent in 2002-03.

The impact of drought is expected to lead to
a sharp reduction in farm incomes. Using survey
information provided by farmers, ABARE has
forecast that farm cash incomes for broadacre
farmers, on average, will decline by around 62
per cent to $40 000 in 2002-03. Dairy industry
farm cash incomes, on average, are forecast to
fall from $105 700 in 2001-02 to $17 000 in
2002-03 (for details, see ‘farm performance’
paper). The forecast sharp decline in farm
incomes mainly reflects the adverse effect of
drought on agricultural industries.

Sharply lower crop production will affect farm
exports in the short term. Australia’s trade deficit,
seasonally adjusted, increased to around $3.0 bil-
lion in December 2002, compared with deficits
of around $1.1 billion in both October and
November. The major contributing factors to this
increase were higher imports of civic aircraft
(around $1.3 billion) and a reduction of rural
exports by $217 million (or 10 per cent) relative
to the previous month.

While the agriculture sector now accounts for
about 3 per cent of gross domestic product in
Australia, the drought will have a significant
impact on economic growth through the direct
and indirect linkages between agricultural and
other industries. The drought is estimated to
reduce the rate of economic growth in Australia
in 2002-03 by around 0.75 percentage points, or
around $5.7 billion, from what would otherwise
have been achieved.
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Economic growth in Australia is assumed to
average around 3.0 per cent in 2002-03, before
increasing to 3.8 per cent in 2003-04 (figure F).
The assumption of economic growth in 2003-04
is based on an underlying assumption that the
drought will break in the first half of 2003. Over
the medium term, the Australian economy is
assumed to grow at a rate of around 3.5 per cent
a year (table 4).

Inflation
Australia’s inflationary pressures eased in late
2002 with the consumer price index rising year
on year by 3.0 per cent in the December quarter,
compared with an increase of 3.2 per cent in the
September quarter. Contributing most to the
increase in the December quarter were rises in
the cost of vegetables, automotive fuel and

domestic holiday travel and accommodation.
Partially offsetting these increases were falls in
the cost of computing equipment, gas and other
household fuels and pharmaceuticals.

Looking forward, other price indexes released
recently suggest that inflationary pressures are
likely to be modest over the remainder of 2002-
03. For example, the producer price index for
final commodities increased year on year by 1.4
per cent in the December quarter 2002. While the
domestic price component rose year on year by
3.2 per cent, this was partially offset by a decline
of 6.1 per cent in the import component in the
quarter.

Australia’s inflation rate is assumed to be 2.8
per cent in 2002-03 and 2.6 per cent in 2003-04.
Over the medium term, annual inflation in
Australia is assumed to be around 2.5 per cent.

Prime lending rates
Despite a further easing of monetary policy in
both the United States and western Europe,
Australia’s official interest rate has remained
stable over the past nine months. Australia’s
prime lending rate was around 8.4 per cent in
early 2003, compared with 7.9 per cent in the
same period a year earlier.

The main factor affecting Australian interest
rates will be the outlook for economic growth
and inflation. Despite a weak global economy,
economic growth in Australia has been relatively
strong. Given the outlook for modest growth in
the world economy in 2003, Australia’s prime
lending rates are expected to remain relatively
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2000 2001 2002 2003 2004 2005 2006 2007
Unit -01 -02 -03 a -04 a -05 a -06 a -07 a -08 a

Economic  growth %  2.0  3.9  3.0  3.8  3.8  3.5  3.5  3.5
Inflation  b %  6.0 d  2.9  2.8  2.6  2.5  2.5  2.5  2.5
Interest rates  e % pa  9.3  8.1  8.4  8.7  9.0  9.0  8.5  8.5
Nominal exchange rates  g
– US$/A$ US$  0.54  0.52  0.57  0.59  0.60  0.59  0.58  0.57
Trade weighted index

for A$  h index  50  51  53  54  55  54  53  53

a ABARE  assumption. b Change from previous period. c Chain volume measures; reference year is 2000-01. d Excluding 
the effect of the goods and services tax, the underlying inflation rate is assumed to be 3.2 per cent in 2000-01. e Prime 
lending rate to large businesses. g Average of daily rates. h Base: May 1970 = 100.
Sources: Australian Bureau of Statistics; Reserve Bank of Australia;  ABARE.

4 Key macroeconomic assumptions for Australia



stable in the short term. Later in 2003-04, upward
pressures on domestic interest rates could emerge,
as world economic recovery strengthens and
economic growth in Australia increases.

Australia’s prime lending rates are assumed to
average 8.4 per cent in 2002-03, before increasing
marginally to 8.7 per cent in 2003-04, compared
with an average of 8.1 per cent in 2001-02.

Over the medium term, Australia’s real prime
lending rates are assumed to average around 6.0
per cent, close to assumed real interest rates in
the United States. This compares with an average
real rate of around 6.5 per cent between 1998 and
2002.

Australian exchange rate

Short term direction of the Australian dollar
After remaining relatively stable on a trade
weighted basis in the first three months of 2002,
the Australian dollar appreciated gradually both
against the US dollar and on a trade weighted
basis over the remainder of 2002.

Since the beginning of 2003, the Australian
dollar has appreciated markedly against the US
dollar and the Japanese yen. Against the euro,
however, the Australian exchange rate has
remained relatively stable over the same period.

The Australian dollar was trading around
US59c, 71 yen and 0.55 euro in late February
2003, compared with US56c, 67 yen and 0.54
euro in late December and US54c, 63 yen and
0.55 euro in late July 2002. On a trade weighted
basis, the Australian dollar was trading around
TWI 54 in late February 2003, compared with
TWI 52 in December and TWI 50 in late July
2002.

The Australian dollar averaged around TWI
51, US56c, 67 yen and 0.56 euro in the first seven
months of 2002-03, compared with an average
of TWI 51, US52c, 66 yen and 0.59 euro in 2001-
02.

The recent appreciation of the Australian
dollar reflects, in part, an improved market sen-
timent toward the Australian currency as a result
of relatively robust economic performance and
increased interest rate differentials between
Australia and the major world economies, espe-
cially the United States (figure G). It also reflects

growing concerns in financial markets about the
outlook for economic performance in the United
States and Japan.

In the short term, movements in the Australian
exchange rate are likely to continue to be influ-
enced by the prospects for economic growth in
the major world economies, especially in the
United States and Japan, and hence the outlook
for Australia’s terms of trade and export perfor-
mance (figure H).

If, for example, world economic growth
strengthens during the course of 2003-04, the
prospects for higher commodity prices on world
markets should support a higher value of the
Australian currency. A more favorable external
environment for the Australian economy could
also improve financial market sentiment toward
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the Australian dollar. On the other hand, if world
economic growth continues to perform below its
potential in 2003-04, then significant downward
pressures could emerge on the Australian dollar.

In preparing the current set of commodity fore-
casts, the Australian dollar is assumed to average
around US57c and TWI 53 in 2002-03, before
appreciating to an average of US59c and TWI 54
in 2003-04 (figure I).

There is considerable uncertainty surrounding
the outlook for the Australian exchange rate in
the short term. A major uncertainty is associated
with the strength of the US dollar. As discussed
earlier, the US dollar has appreciated significantly
over the past few years and there has been con-
siderable debate about its sustainability. If the US
dollar depreciates markedly in the short term,
such an event would significantly influence the
direction of movements in the Australian dollar.

While the Australian dollar is assumed to
average higher both against the US dollar and on
a trade weighted basis in 2003-04, significant
fluctuations in the Australian dollar are likely
during the year. Since the floating of the Aus-
tralian dollar in December 1983, for example, the
Australian currency has had an average fluctua-
tion range of around US10 cents a year.

Effect of a higher Australian dollar on 
farm incomes
The exchange rate is one of the key domestic
macroeconomic variables for Australia’s primary
industries. An appreciation of the Australian

dollar will reduce the returns on commodity
exports, although the price of traded inputs to pri-
mary industries will also decline.

Using ABARE’s farm income forecasts in
2002-03 as a base, and leaving aside the possible
effects on returns of exchange rate hedging by
some producers and marketing organisations, it
is estimated that a 1 per cent increase in the
average value of the Australian dollar would
result in a decline in farm cash incomes of
Australian broadacre farms, on average, by
around $1230 than currently forecast for 2002-
03 (table 5).

There is considerable variation in the impact
of an increase in the average value of the
Australian dollar between different types of
farms. For example, it is estimated that average
farm cash incomes in the mixed livestock–crops
industry would be around $1520 lower per farm
as a result of a 1 per cent increase in the average
value of the Australian dollar. This compares with
an estimated average reduction of around $900
per farm for specialist beef producers. Despite
the diversity of outcomes between sectors, the
estimates help to highlight the extent to which an
increase in the average value of the Australian
dollar influences primary industries in the short
term.

For broadacre industries as a whole, it is esti-
mated that total farm cash incomes would be
around $84 million lower in 2002-03 as a result
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5 Effect of a 1 per cent appreciation of
the Australian dollar on farm incomes:
2002-03 a

Farm Industry
impact impact

$/farm $m

Wheat and other crops –1 250 –17.4
Mixed livestock and crops –1 520 –24.2
Sheep –1 300 –15.4
Beef –900 –16.7
Sheep–beef –1 264 –10.5

All broadacre industries –1 230 –84.4

a Based on provisional farm survey data. For detail of the calculation,
see ‘Effect of interest rate changes on farm sector incomes’, ABARE
Current Issues no. 6, August 1997.



productivity growth will be achieved; and sound
economic management will continue in Australia.
If the Australian economy fails to match the per-
formance of other world economies, a sharply
lower Australian dollar than currently assumed
could eventuate.
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of a 1 per cent increase in the average value of
the Australian dollar.

Australian dollar assumptions for the
medium term
Over the medium term, it is reasonable to assume
that movements in the Australian exchange rate
will continue to be influenced by Australia’s
terms of trade, growth in productivity and eco-
nomic performance relative to the major world
economies. The Australian dollar is assumed to
strengthen further to an average of US60c and
TWI 55 in 2004-05, before declining gradually
over the remainder of the outlook period. By
2007-08, the Australian dollar is assumed to
average around US57c and TWI 53.

The assumed movements in the Australian
exchange rate toward 2007-08 are based on
underlying assumptions that the economic reform
process will be uninterrupted; relatively high
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For mineral resources, unit export returns are
forecast to decline by 3.5 per cent in 2003-04,
following a forecast fall of 2.1 per cent in 2002-
03. Unit returns for energy exports are forecast
to fall by 9.2 per cent in 2003-04, after a forecast
decline of 2.2 per cent in 2002-03. Unit export
returns for metallic minerals and metals are fore-
cast to increase by 1.3 per cent in 2003-04, fol-
lowing a forecast fall of 2.1 per cent in 2002-03.
Higher prices on world markets are forecast in
2003-04 for many mineral resources, including

Unit export returns
The index of unit export returns for Australian
commodities is forecast to decline by 2.4 per cent
in 2003-04, following a forecast fall of 1.2 per
cent in 2002-03. The forecast decline in 2003-04
mainly reflects the effects of expected lower
prices for energy commodities on world markets
and an assumed appreciation of the Australian
exchange rate, especially against the US dollar.

For farm commodities, the index of unit export
returns is forecast to fall by 0.9 per cent in 2003-
04, following a forecast rise of 0.6 per cent in
2002-03. While world indicator prices are fore-
cast to average higher in 2003-04 for rice, cotton,
oilseeds, beef and dairy products, the effects are
more than offset by forecast lower prices for
grains and wool and the assumed higher average
value of the Australian dollar.

COMMODITY OUTLOOK
lower commodity export earnings in the short term
Jammie Penm and commodity analysts

Major Australian commodity exports

World
price

Value Value Volume

Iron 
and steel

Copper

Wine
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LNG
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Wool
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Aluminium

Alumina

Wheat

Iron ore,
 pellets

Gold

Crude oil

Coal
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2003-04

2003-04
2002-03

Contact: Jammie Penm +61 2 272 2030; jpenm@abare.gov.au

• Earnings from Australia’s commodity
exports are forecast to be around $87 billion
in both 2002-03 and 2003-04, compared
with $91 billion in 2001-02.

• Reflecting the adverse effect of the drought,
the value of farm exports is forecast to decline
by 13.5 per cent to around $27.1 billion in
2002-03 and then by 1.0 per cent to $26.8
billion in 2003-04.

• Export earnings from mineral resources are
forecast to rise marginally to $56.2 billion in
2002-03 and $56.4 billion in 2003-04.
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aluminium, iron ore, nickel and base metals
(copper, lead and zinc).

Commodity export earnings
Reflecting the effects of the drought and the
modest outlook for world economic growth, earn-
ings from Australia’s commodity exports are
forecast to be around $87.4 billion in 2002-03
and $87.5 billion in 2003-04, compared with
$90.8 billion in 2001-02.

For farm commodities, export earnings are
forecast to be $26.8 billion in 2003-04, a decline
of 1.0 per cent from a forecast $27.1 billion in
2002-03. Agricultural commodities where export
earnings are forecast to increase in 2003-04

include most grains and oilseeds, wine and lamb.
For forest and fisheries products, export earnings
are forecast to be around $4.1 billion in 2002-03
and $4.3 billion in 2003-04.

The value of Australia’s minerals and energy
exports is forecast to rise to $56.2 billion in 2002-
03 and $56.4 billion in 2003-04. For energy com-
modities, export earnings are forecast to decline
to $23.1 billion in 2003-04 from a forecast $25.2
billion in 2002-03. For metallic minerals and
metals, export earnings are forecast to be $33.3
billion in 2003-04, compared with a forecast
$31.0 billion in 2002-03. Export earnings are
forecast to increase in 2003-04 for aluminium,
gold, iron ore, iron and steel, titanium, nickel and
base metals.

Change from 
1998 1999 2000 2001 2002 2003 previous year

Unit -99 -2000 -01 -02 -03 f -04 f 2002-03 2003-04
% %

Exchange rates   
US$/A$ US$  0.63  0.63  0.54  0.52  0.57  0.59  7.8  3.5
Trade weighted index       
   for A$  a index  56.0  55.2  50.1  50.6  52.5  54.1  3.8  1.9

Australian exports 
Unit returns  b  
Farm index 100.0 97.3 116.9 126.9 127.7 126.7  0.6 – 0.9

Energy minerals index 100.0 114.1 145.6 145.4 142.2 129.0 – 2.2 – 9.2
Metals and other minerals index 100.0 106.3 125.4 119.4 117.0 118.4 – 2.1  1.3
Total mineral resources index 100.0 109.4 133.7 130.1 127.3 122.9 – 2.1 – 3.5
Total commodities index 100.0 105.4 127.6 128.1 126.6 123.5 – 1.2 – 2.4

Value of exports
Farm  A$m 22 627 24 215 29 551 31 323 27 092 26 821 – 13.5 – 1.0
Other rural  c A$m 2 805 3 564 3 981 4 094 4 079 4 277 – 0.4  4.8
Total rural A$m 25 432 27 779 33 532 35 416 31 171 31 098 – 12.0 – 0.2

Energy minerals A$m 14 393 18 422 25 678 25 411 25 160 23 101 – 1.0 – 8.2
Metals and other minerals A$m 24 785 25 997 30 742 30 018 31 023 33 292  3.3  7.3
Total mineral resources A$m 39 178 44 419 56 420 55 428 56 183 56 392  1.4  0.4
Total commodities A$m 64 610 72 198 89 952 90 845 87 354 87 490 – 3.8  0.2

Australian production
Volume of farm   

  production  b index 100.0 103.7 103.6 107.6 82.8 98.3 – 23.1  18.7
Net value of farm production  A$m 3 268 4 987 7 272 11 001 2 312 6 201 – 79.0  168.3
Volume of mine         

  production  b index 100.0 111.5 119.0 119.2 120.6 122.5  1.1  1.6  
a Base: May 1970 = 100. b Base: 1998-99 = 100. In this table the indexes have been re-referenced from the base years used in 
the original data sources. c Forest and fisheries products. f ABARE forecast. 
Sources: Australian Bureau of Statistics; ABARE.

Major indicators of Australia’s commodities sector
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farm production falling to $4.9 billion in real
terms (2002-03 dollars) by 2007-08.

Farm prices
High grain prices, as drought cut crop produc-
tion in both Australia and north America, are
expected to be the main contributor to a forecast
overall increase in prices received of 1.5 per cent
in 2002-03. Crop prices are estimated to be 24
per cent higher, more than offsetting a 15 per cent
fall in livestock prices. In 2003-04, given better
seasonal conditions, the prices received index is
forecast to fall by 1 per cent. Significant falls in
grain and oilseeds prices are expected to out-
weigh rises in livestock prices as graziers reduce
stock turnoff to rebuild depleted herds.

Beyond 2003-04, the prices received index is
projected to decline by an average of 1.5 per cent

Net value of farm production
Farm incomes are forecast to rise substantially in
2003-04 from the drought induced lows of 2002-
03 (figure A). Drought is estimated to cut the net
value of farm production to around $2.3 billion
in 2002-03 (table 1), close to 80 per cent less than
in 2001-02 when farm incomes were the highest
in over two decades.

On the assumption that drought-breaking rains
prevent a large scale selloff of livestock and allow
the planting and harvest of a successful winter
crop, the net value of farm production in 2003-
04 is forecast to rise by nearly 160 per cent to
around $6.0 billion. Projections of lower prices
in real terms (net of inflation) over the medium
term are expected to result in the net value of

AGRICULTURE OUTLOOK TO 2007-08
following a record year, drought hit hard in 2002-03
Trish Gleeson, Dale Ashton and Philip Knopke
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Contact: Trish Gleeson  +61 2 6272 2262; tgleeson@abare.gov.au

• Assuming that there is a good autumn
break to the drought across much of the
winter cropping and pastoral areas of
Australia, there should be a dramatic
improvement in the rural sector’s fortunes in
2003-04.

• Expanded crop plantings and greatly
improved yields can be expected to result in
a bounce back in grain grower incomes by
late 2003. In the livestock industries, how-
ever, production will be lower in the short
term as producers retain stock to rebuild
depleted herds. As a result livestock incomes
are not expected to rebound as quickly or as
strongly as cropping incomes.
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a year to 2007-08. Affecting the medium term
outlook for prices will be an assumed slight
easing of the Australian dollar in the latter years
of the projection period and increasing competi-
tion in some of our major export markets.

Farm costs
Following an estimated 5 per cent increase this
financial year, the index of prices paid by farmers

is forecast to rise by around 1 per cent in 2003-
04. Prices paid for fodder are forecast to fall
around 11 per cent from the high prices paid
during the 2002-03 drought year when they rose
by 32 per cent. However, higher prices paid for
other farm inputs such as fuel, fertiliser and
chemical inputs to farm production are expected
to rise. 

In terms of aggregate expenditure on farm
inputs, the recovery in cropping activity in

2000 2001 2002 2003 2004 2005 2006 2007
Unit -01 -02 -03 f -04 z -05 z -06 z -07 z -08 z

Gross value of farm production
Crops A$m 18 628 20 832 13 674 19 032 19 294 19 865 20 256 20 661
Livestock A$m 15 789 18 520 16 915 16 647 16 519 17 324 17 818 18 005
Total – nominal A$m 34 417 39 352 30 589 35 679 35 813 37 189 38 074 38 666
           – real  a A$m 36 407 40 454 30 589 34 775 34 054 34 500 34 460 34 142

Value of farm exports
Crops A$m 14 706 15 974 12 696 13 603 15 499 16 175 16 880 16 910
Livestock A$m 14 845 15 349 14 396 13 218 13 431 14 437 15 035 15 467
Total – nominal A$m 29 551 31 323 27 092 26 821 28 931 30 611 31 915 32 377
           – real  a A$m 31 260 32 200 27 092 26 141 27 510 28 398 28 885 28 589
Farm costs
Materials and services A$m 17 501 18 521 18 268 19 076 19 523 20 123 20 746 21 428
Total cash costs  b A$m 23 500 24 600 24 448 25 561 26 271 27 053 27 864 28 739
Depreciation A$m 3 645 3 751 3 830 4 002 4 105 4 211 4 319 4 431
Total – nominal A$m 27 145 28 351 28 277 29 563 30 376 31 264 32 184 33 170
           – real  a A$m 28 715 29 145 28 277 28 814 28 884 29 003 29 129 29 289
Farm incomes
Net cash income  c A$m 9 692 13 397 6 791 9 618 9 043 9 636 9 710 9 427
Net value of production  d A$m 7 272 11 001 2 312 6 116 5 438 5 925 5 890 5 496
          – real  a A$m 7 692 11 309 2 312 5 961 5 171 5 497 5 331 4 853
Farm price indexes 
Prices received by farmers index 100.0 108.9 110.5 109.3 104.6 103.9 102.8 102.9
Prices paid by farmers index 100.0 102.2 107.0 108.5 110.3 112.7 114.6 116.6
Farmers' terms of trade index 100.0 106.6 103.3 100.8 94.9 92.2 89.8 88.3
Volume of farm production
Crops index 100.0 107.8 64.9 98.3 103.7 107.0 109.4 111.5
Livestock index 100.0 99.6 96.8 90.8 95.8 101.2 104.4 106.6
Total farm index 100.0 103.9 79.9 94.8 100.0 104.4 107.2 109.3
Crop area and livestock numbers
Grains and oilseeds ’000 ha 21 095 20 601 18 469 21 280 21 216 20 679 20 223 19 805
Sheep million  110.9  103.0  96.6  102.6  104.4  107.5  111.1  114.6
Cattle million  27.7  28.5  27.2  27.0  27.6  28.2  28.6  28.9

a In 2002-03 Australian dollars. b Includes materials and services, wages, interest and rent payments. c Gross value of farm 
production less increase in assets held by marketing authorities and less total cash costs. d Gross value of farm production 
less total farm costs. f ABARE forecast. z ABARE projection.
Note:  ABARE revised the method for calculating farm price indexes in October 1999. The indexes for the different groups 
of commodities are now calculated on a chained weight basis using Fisher's ideal index with a reference year of 1997-98 = 
100.
Sources: Australian Bureau of Statistics; ABARE.

Major indicators of Australia’s farm sector



particular will be the major factor in the forecast
5 per cent lift in total farm costs in 2003-04. Costs
associated with the planting, growing, harvesting
and marketing of grain will be much greater in
2003-04. With reduced demand for fodder
expected in 2003-04 and lower prices, expendi-
ture on fodder is expected to be much lower.

Over the full projection period, prices for most
farm inputs are expected to increase at about the
same rate as general inflation in the economy.
However, with some weakening of the Australian
dollar assumed after 2004-05, the prices of some
farm inputs such as chemicals and fertilisers may
rise because of strengthening demand in world
markets. As a result, farm costs are projected to
rise by around 2 per cent in real (2002-03 dollar)
terms to around $29.3 billion by 2007-08.

Farm production
Given a break in drought conditions in time for
winter crop planting, the gross value of farm pro-
duction is forecast to rise by 17 per cent in 2003-
04 to around $35.8 billion. All of the increase
will come from crops, with volume produced
forecast to rise over 50 per cent, compared with
a forecast 6 per cent fall in the amount of live-
stock production.

Beyond 2003-04, the volume of crop produc-
tion is projected to rise by a further 13 per cent
out to 2007-08 while livestock production is pro-
jected to expand by 17 per cent in the four years
to 2007-08. However, lower prices in real terms
are projected to result in the gross value of farm
production remaining relatively steady at around
$34 billion in real terms through most the period
to 2007-08.

Farm exports
Agricultural export income is forecast to fall 13.5
per cent to $27.1 billion in 2002-03 and by a fur-
ther 1 per cent in 2003-04 to $26.8 billion. The
poorer performance in 2003-04 is expected to
stem mainly from reduced quantities of beef,
wool, dairy products, cotton and sugar shipped.
Over the period to 2007-08, the total value of
exports is projected to rise in real terms to $28.6
billion.

Future trends in the broadacre
enterprise mix
In deciding on strategies for recovering from the
drought, Australian broadacre agricultural pro-
ducers will be faced with important decisions on
how best to allocate resources between various
production activities. The many individual deci-
sions that will be made, when aggregated across
the sector, will have important implications for
how the farm sector develops over the next few
years.

Among the most critical decisions, in terms of
their aggregate effect, may occur on mixed live-
stock–cropping farms. The number of livestock
carried on mixed livestock-cropping farms is
greatly affected by cropping activities. Expan-
sions of cropped area reduces the area available
for carrying livestock. The profitability of var-
ious cropping enterprises relative to that of live-
stock enterprises will decide the future expansion
or contraction of livestock production. In deciding
on the mix and scale of farm activities, producers
take into account returns from a range of enter-
prises, such as wool, lamb, mutton, beef cattle
and crops.

Over the past ten years there has been a very
marked shift of resources out of sheep and into
cropping on Australian farms. This is not sur-
prising when account is taken of the very much
higher incomes achieved by grain growers over
the period (figure B). The shift has occurred at a
time when grain prices in real terms have trended
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for lamb, mutton and live export sheep since
1995-96. This change in relative returns has coin-
cided with a greater emphasis by some producers
on sheep meat production rather than wool.

Despite these changes, income from sheep and
wool still remains an important component of
total farm income for sheep producers, with over
50 per cent of sheep producers receiving 40 per
cent or more of their income from sheep and wool
production in 2001-02.

In developing its broadacre agriculture pro-
jections to 2007-08, ABARE has taken into
account the various interactions within the sector,
including expected returns and possible changes
in relative returns between the different principal
enterprises. Given the cutback in cropping areas
and livestock numbers during the drought, there
is scope for significant recovery in the various
enterprises over the next few years using the
existing land and water resource base. The pro-
jected changes in grains, sheep and beef enter-
prises in aggregate are shown in figure C. It
appears that the total resource use (expressed in
sheep equivalents) will not recover to the pre-
vious 2000 peak until about the end of the out-
look period. Detailed projections for each activity
are contained in the individual commodity notes
that follow.
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down. Despite this trend in prices, grain growers
have been able to maintain or increase incomes
through superior rates of on farm productivity
growth. Productivity measured in terms of the
value of output per dollar invested has risen on
grain farms by close to 4 per cent a year on
average for over twenty years, whereas produc-
tivity on sheep farms has risen by only around
0.5 per cent a year.

Over the next five or six years it seems highly
likely that the area under grains and other crops
will be largely maintained or increased to some
extent from pre-2002 drought plantings. This is
not surprising given the large on-farm investment
in grain growing equipment and infrastructure in
recent years and prospects for continued rela-
tively good returns from grains.

Nevertheless, with wool prices projected to
remain relatively attractive over the medium term
there are likely to be increased incentives for
some movement of resources back into sheep and
wool production, thereby reversing or at least
halting the trend of the past decade out of sheep.

Beef prices rose strongly relative to wool
prices in 1998-99. With little change in price rel-
ativities since, some producers have had a strong
incentive to substitute resources away from sheep
production in favor of beef cattle. This has been
particularly evident in Queensland, where total
beef cattle numbers rose by around 7 per cent
between 1998 and 2001 while sheep numbers
declined by over 17 per cent over the same
period.

Within the sheep industry itself, the likelihood
that production costs in many areas may not vary
much between the different types of sheep enter-
prises means that prices received by farmers for
wool and sheep meat will be the most important
determinant of incomes from these enterprises.
Relative movements in wool and sheep meat
prices influence the breed, age and sex compo-
sition of the flock. Prices will therefore have a
strong effect on the types of sheep run and, hence,
on the production of wool, lamb and mutton.

With the exception of the past year, wool
prices have been trending lower relative to prices

Resource use in Australian broadacre 
agricultureC
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maintain fibre prices close to current levels. The
extent of any price increases is likely to be mod-
erated as producers — particularly cotton and
wool producers — respond to improved returns
by increasing production.

With world economic growth assumed to
average around 3.5 per cent a year over the period
2004-08, demand for textiles and apparel is
expected to remain strong and world fibre prices
are likely to remain generally higher (in nominal
terms) than in recent years. The continued reduc-
tion in barriers to trade in textiles and clothing is
also expected to be a positive for world fibre
prices, with the Multifibre Arrangement due to
be completely phased out by 2005.

However, uncertainty about the timing and
extent of a recovery in world economic growth
will be a major influence on fibre markets over

Supply issues
Supply issues have dominated outcomes for
world fibre markets over the past year, resulting
in higher prices for wool, cotton and synthetic
fibres. These price rises occurred despite gener-
ally subdued consumer demand for textiles and
apparel.

Smaller cotton harvests in China and the
United States contributed to a 10 per cent fall in
world cotton production in 2002-03 and a 25 per
cent rise in world cotton prices (figure A). Prices
for synthetic fibres rose by around 4 per cent in
2002-03 as oil prices increased and as cotton
became relatively less price competitive. With
wool supply falling much further than initially
expected, largely because of drought in Australia,
world wool prices rose by around 27 per cent in
2002-03.
An assumed improvement in world economic
growth in 2003-04 is expected to strengthen con-
sumer demand for textiles and apparel and help

FIBRES OUTLOOK TO 2007-08
prices rising in 2002-03 but to fall in real terms thereafter
Dale Ashton, Athena Blias and Nathan Hanna
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• Competition between wool, cotton and syn-
thetic fibres is expected to remain intense,
thereby maintaining downward pressure on
prices for wool over the medium term.

• Significant volatility in wool prices continues
to be likely in the short term.

• The timing of an end to the drought is, at
present, the most critical factor affecting the
outlook for sheep numbers and wool pro-
duction.

Contact: Dale Ashton  +61 2 6272 2368  dashton@abare.gov.au



the next few years. Also, competition between
all three fibres is expected to remain intense over
the medium term.

Trade barriers
Over the past forty years, world textile trade has
been in large part governed by the Multifibre
Arrangement (MFA) and its predecessor agree-
ments. The Uruguay Round Agreement on
Textiles and Clothing provided for the phasing
out of the MFA with progressive removal of
import quotas since 1995. All remaining quotas
are to be removed by January 2005.

With the removal of import quotas there has
been a shift of textile processing capacity from
developed to developing countries to take advan-
tage of relatively lower labor costs. Further
adjustment is likely to occur over the medium
term, with lifting of the import quota system in
the European Union and the United States giving
third countries greater opportunities to rapidly
expand exports of textiles and apparel. This will
further intensify competition in world markets as
market share for exporting countries will be deter-
mined by competitiveness in terms of price and
quality on a global scale rather than by the
amount of quota held.

Wool
The significant rise in wool prices that has
occurred over the past year has been driven
largely by supply factors, with low stocks and
falling wool production contributing to strong
auction prices in 2002-03. In particular, the sharp
rise in prices that occurred in January and
October 2002 were caused mainly by buyer con-
cern about the availability and quality of wool
this season as drought conditions intensified
throughout Australia. In 2002-03, the Australian
eastern market indicator is forecast to average
1070 cents a kilogram (clean), some 27 per cent
higher than in the previous year.

Wool prices are expected to remain strong in
2003-04; however, the market is likely to remain
highly volatile as market participants respond in
particular to new supply information such as re-
visions to Australian flock numbers and wool
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production forecasts. The Australian eastern
market indicator is forecast to average 950 cents
a kilogram (clean) in 2003-04. 

Wool prices are projected to fall from current
highs over the next few years. However, with
wool production currently at a fifty year low,
prices are likely to average higher than in the
1990s (figure B). A major contributor to the
decline is expected to be higher Australian wool
production in the next few years as producers
respond to the still relatively favorable prices.

There are a number of risks associated with
this outlook. On the production side, the timing
of an end to the current Australian drought
remains highly uncertain. In particular, the dura-
tion and geographic spread of the drought will
have important implications for the size of the
sheep flock and the volume of wool production
over the next few years.

On the demand side, some potential downside
risk is posed by current world political tensions
and consequent impacts on economic growth,
consumer incomes and demand for textiles and
apparel in major wool consuming countries. Also,
because of the rapid decline in Australian wool
availability over the past year, the extent to which
increased spending on textiles and apparel as a
whole will translate into increased demand for
raw wool remains unclear. A major demand issue
for wool in the future is likely to be the potential
for other fibres to substitute for wool in various
end uses.
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Fibre competition

The rate at which wool prices have increased over
the past year has exceeded the rate at which com-
petitive fibre prices have increased. The wool–
polyester (figure C) and wool–cotton price ratios
have risen sharply in 2002-03. It is expected that
the increase in the price of wool relative to other
fibres will act as a constraint on future wool price
increases due to the possibility of processors sub-
stituting other fibres for wool.

The demand for Australian wool — which is
mostly exported as raw or semiprocessed wool
— is derived from the final consumer demand for
textiles and apparel. In the short term (up to a
year), this final demand (particularly at the aggre-
gate level) changes relatively little in response to
movements in wool’s own prices, prices of other
fibres, or consumer incomes.

Although there may be some substitution
among fibres at the retail level as consumers
make purchasing decisions, it is the spinning
stage of processing at which the principal fibre
choice decisions are made. Raw wool is
demanded as an input to the production process
that ultimately converts raw fibres into textiles or

apparel. In making production decisions, proces-
sors will attempt to minimise the cost of com-
bining raw fibres with other inputs to meet the
requirements of apparel retailers. Substitution of
fibres will occur in response to relative price
changes depending on the extent to which dif-
ferent fibres can be spun into yarns with similar
end use characteristics. 

A sustained rise in the price of wool relative
to substitute fibres such as synthetics will

Ratio of wool and polyester prices

0.0

1994
-95

1996
-97

1998
-99

1992
-93

2000
-01

2002
-03

2.0

2.5

3.0

3.5

4.0

C

2000 2001 2002 2003  2004  2005  2006  2007  
Unit -01 -02 -03 f -04 z -05 z -06 z -07 z -08 z

Eastern market indicator (clean)
– nominal Ac/kg  764  841 1 070  950  850  830  810  780
– real  a Ac/kg  808  865 1 070  926  808  770  733  689
Auction price (greasy) Ac/kg  450  527  696  618  553  540  527  507
Sheep numbers  b million  111  103  97  103  104  108  111  115
Sheep shorn million  140  134  122  125  130  133  137  141
Cut per head kg  4.31  4.15  4.11  4.11  4.32  4.36  4.36  4.29
Wool production (greasy)
– shorn kt  590  555  500  513  562  580  597  607
– other  c kt  55  52  45  48  50  56  60  64
– total kt  645  607  545  561  612  636  657  671
Total closing stocks  d
– weight (greasy) kt  141  76  22  17  32  47  47  47
Wool exports (balance of payments basis)
– volume (greasy equiv.) kt  855  686  583  565  597  651  672  703
– nominal value A$m 3 897 3 687 4 200 3 494 3 317 3 536 3 650 3 731
– real value  a A$m 4 122 3 790 4 200 3 406 3 154 3 280 3 303 3 294  
  
  
  
  

a In 2002-03 Australian dollars. b Closing sheep and lamb numbers at 31 March on enterprises with an estimated value of 
agricultural operations of $5 000 or more in 1998-99, and at 30 June thereafter. c Includes wool on sheepskins, fellmongered 
and slipe wool. d Includes WoolStock Australia (formerly Wool International) holdings until 2000-01, and privately held 
stocks of unsold wool. f ABARE forecast. z ABARE projection. 
Sources: Australian Bureau of Statistics; Australian Wool Exchange; ABARE.

Wool outlook



encourage greater use of the substitutes at the
expense of wool. This occurs so that processors
can continue producing a particular output at min-
imum cost (subject to any technical processing
constraints).

The potential for substitution is greatest among
medium micron fibres where there is a broader
range of ready substitute fibres in the form of
both synthetics and cotton. While some substi-
tution of finer wool for synthetic fibres is likely
to occur, the extent of substitution is not expected
to be as great as for medium wools.

From a longer term perspective, the major
reduction in availability of wool in recent years
may mean a largely permanent shift out of wool
by some processors. Lower supplies of wool
(compared with availability over the past decade)
are likely to mean that there is a substantial excess
of wool processing capacity. As currently under-
utilised wool textile machinery is converted to
processing other fibres, the demand for raw wool
will decline until it eventually reaches a more
sustainable supply–demand equilibrium.

Changing markets for wool
A number of economic, demographic and con-
sumer preference factors are likely to constrain
the extent to which wool demand can grow over
the next few years. Despite relatively high fibre
consumption in developed countries, there has
been a general trend in many countries toward
lower proportions of consumer expenditure being
devoted to apparel. Growing competition for a
share of consumer budgets, competition from
fibres other than wool, and changing consumer
tastes and demographics will all be important.

Fashion trends in recent years that have
favored casual wear have also been to the detri-
ment of wool. When these trends are combined
with the likely effects on consumer spending pat-
terns of an aging population in most developed
countries, it is clear that wool is competing in
what are likely to be declining market segments.

It also appears highly likely that wool will
remain under strong competitive pressure from
other fibres (particularly synthetics) and from
competing demands on consumer budgets in a
changing world. Although there will be occa-
sional relief from the longer term downward
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pressure on prices, usually because of short term
supply limitations, the overall picture is likely to
be one of unrelenting price decline in real terms
and continuing adverse effects on wool grower
incomes.

Potential for a recovery in sheep numbers
The timing of an end to the drought is, at present,
the most critical factor affecting the outlook for
Australian sheep numbers and wool production.
In the case of sheep numbers, there have also
been some uncertainties in what has been hap-
pening with the overall size of the flock. 

In December 2002, the Australian Bureau of
Statistics (ABS) revised down its estimate for the
Australian sheep flock at 30 June 2001 to 110.9
million (3.4 million lower than the previous esti-
mate).

Based on ABS data on lamb markings, sheep
and lamb slaughter and live sheep exports,
ABARE estimates the Australian flock to have
been around 103 million in June 2002. The onset
of severe drought conditions across much of
Australia in 2002 means that sheep numbers are
expected to fall significantly again this financial
year. Assuming that the drought persists until at
least autumn 2003, the sheep flock is forecast to
fall to around 97 million by June 2003.

With an autumn 2003 break to the drought,
adult sheep are likely to be withheld from sale
for slaughter, with ewes being joined for a spring
lambing in anticipation of seasonal conditions
continuing to improve. However, lambing per-
centages in 2003-04 are still likely to be well
down, with many ewes in poor condition at the
time of joining. A substantial proportion of the
2003-04 lamb drop — particularly female lambs
— are then expected to be held for flock
rebuilding. As a result, the Australian sheep flock
is forecast to rise to around 103 million by June
2004.

The capacity for sheep numbers to rise in the
future will depend on the number of ewes mated
and lambs marked, offset by slaughterings, deaths
and live exports. The sheep flock will rise when
the number of lambs marked is greater than the
combined total of slaughterings, deaths and live
exports. It would appear that the main avenue for
a turnaround in sheep numbers over the next few
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years is through reduced slaughterings of adult
sheep and lambs. Over the medium term, sheep
numbers are projected to continue rising — in
response to relatively good returns from wool and
lamb production — to around 115 million by
2008 (figure D).

Wool supply to rise slowly
In December 2002, the Australian Wool Innova-
tion Production Forecasting Committee forecast
shorn wool production to be down 9 per cent in
2002-03 to 500 000 tonnes. The total number of
sheep shorn in 2002-03 is forecast to be around
122 million, while average fleece weights are
forecast to decline by around 2 per cent to 4.1
kilograms per head because of the effect of
drought on feed supplies.

The number of sheep shorn in 2003-04 is fore-
cast to rise by around 3 per cent to 125 million.
However, average fleece weights are forecast to
remain low in 2003-04 (even with an assumed
autumn break in the drought). Consequently,
shorn wool production is forecast to rise by
around 3 per cent to 513 000 tonnes in 2003-04.
As higher wool prices encourage flock rebuilding
over the medium term, shorn wool production is
projected to rise to around 607 000 tonnes by
2007-08.

Reflecting the decline in sheep numbers and
wool production, exports of Australian wool are
estimated to have fallen by 15 per cent in 2002-
03 and are forecast to fall by a further 3 per cent
in 2003-04. With stocks of wool held on farms

and in brokers’ stores expected to remain low, the
volume of Australian wool exports over the next
few years will closely track changes in wool pro-
duction.

Lower shipments of Australian wool
Reflecting the fall in sheep numbers and wool
production, the volume of Australian wool
exports for calendar 2002 fell by around 26 per
cent from the previous year (figure E). However,
higher wool prices meant the value of these
exports was only 1.2 per cent lower.

China — the largest export destination for
Australian wool — imported 26 per cent less
Australian wool in 2002, at 233 000 tonnes.
While China increased imports from other wool
producing countries, as well as sourcing addi-
tional wool from domestic production, the total
volume of wool processing and apparel manu-
facture in China was well down in 2002. Over
the medium term, China has the greatest poten-
tial of all major wool processing countries for
substitution out of wool because of its large tex-
tile and apparel manufacturing sector.

Exports to Italy — the second largest market
for Australian wool — fell by 28 per cent in 2002
to around 86 000 tonnes. Similarly, exports to
western Europe as a whole fell by around 28 per
cent to 154 000 tonnes. Despite this fall, Italy is
expected to remain a major importer and pro-
cessor of fine wool from Australia.
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While shipments of Australian wool to most
countries fell in 2002, several important wool
processing countries maintained imports or expe-
rienced only small declines. Although a smaller
destination for Australian wool than China or
western Europe, shipments to Chinese Taipei fell
by only 7 per cent in 2002, to around 35 000
tonnes. The Republic of Korea is another impor-
tant destination for Australian wool. In 2002,
exports to Korea remained unchanged at around
46 000 tonnes.

Cotton
The world cotton price (Cotlook ‘A’ index) is
forecast to rise by 7 per cent in 2003-04 to
average around US58c/lb. Prices are forecast to
increase as consumption outstrips production for
a second year and global stocks fall. 

China is expected to be a major contributor to
increased world demand. Driven by an expanding
textile industry and reduced import barriers,
China is forecast to significantly increase its con-
sumption of raw cotton.

Over the medium term, world raw cotton
prices are projected to fluctuate around US57c/lb
(in nominal terms), as production and consump-
tion remain roughly in balance in the last three
years of the projection period (figure A).

Limited growth in cotton consumption
Total world consumption of raw cotton by mill
and textile manufacturers is forecast to increase

slightly to 21.15 million tonnes in 2003-04.
Assumed modest economic growth in the main
textile importing countries will contribute to the
increase in world demand for cotton in the short
term.

Consumption of raw cotton in China is fore-
cast to rise to just over 6 million tonnes in 2003-
04. The highly competitive nature of China’s
textile industry and growing export markets for
textiles, particularly in the United States, are
expected to sustain China’s demand for raw
cotton. Recent market reforms reducing China’s
barriers to imports and the country’s entry into
the World Trade Organisation will also facilitate
bilateral trade in textiles and raw fibres. 

Demand for raw cotton in the United States is
forecast to fall as competition from lower priced
textile imports reduces demand for domestically
produced product. Domestic mill consumption
in the United States is projected to decrease over
the short and medium terms, as cotton processors
find it increasingly difficult to compete with
lower cost foreign suppliers. The gradual removal
of import barriers will result in an escalation of
this competition. 

The rapid increase in production of synthetic
fibres, a close substitute for cotton, is likely to
constrain growth in cotton consumption and act
as a dampener on cotton prices in coming years. 

World production
World cotton production is forecast to increase
by 6 per cent to 20.28 million tonnes in 2003-04.
Improved world cotton prices are expected to
encourage increased cotton production in China,
India and Pakistan. 

Production in the United States is forecast to
remain around 3.7 million tonnes in 2003-04, as
government support programs encourage farmers
to maintain output while shielding them from
world market price signals.

Assuming world prices return to around their
longer term trend in real terms toward the end of
the projection period, cotton production is pro-
jected to stabilise before decreasing slightly to
20.85 million tonnes in 2007-08. Improving pro-
ductivity, assisted by the planting of higher
yielding varieties, for example, will enable
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growers to maintain output in an environment of
easing real prices. 

Water supply critical in Australia 
A lack of irrigation water and very low rainfall
contributed to a major reduction in cotton plant-
ings and a forecast 60 per cent drop in cotton lint
production in 2002-03. Current indications are
that the situation could be even more difficult
next season.

Sequential years of low rainfall and drought
have had a devastating effect on irrigation water
storage levels, reducing many to minimum
capacity. Unless there is substantial rainfall in
catchment areas prior to the season commencing,
dam levels are likely to be still low when the
2003-04 cotton crop is due to be planted. Low
dam levels would mean a considerable risk of
there being insufficient water to fulfil the needs
of irrigated crops. 

Reflecting the concerns about water avail-
ability, the area of Australian cotton harvested is
forecast to be around 145 000 hectares in 2003-

04. This is around 25 per cent less than this year’s
substantially reduced area and the third consec-
utive year of decline (figure B). Assuming that
the water situation remains difficult through the
season, production of lint is forecast to be around
173 000 tonnes, 33 per cent lower than this year’s
forecast.

2000 2001 2002 2003 2004 2005 2006 2007
Unit -01 -02 -03 f -04 z -05 z -06 z -07 z -08 z

World   a
Cotlook ’A’ index  
– nominal  USc/lb  58  42  54  58  58  57  57  57
– real  b USc/lb  61  43  54  57  56  53  52  51
Production Mt  19.31  21.41  19.08  20.28  20.50  21.00  21.00  20.85
Consumption  Mt  20.08  20.58  21.07  21.15  21.23  21.20  20.90  20.75
Closing stocks  Mt  9.24  10.15  8.90  8.03  7.30  7.10  7.20  7.20
Stocks-to-consumption

ratio %  46.0  49.3  42.2  37.9  34.4  33.5  34.4  34.7

Australia   c  
Area harvested   ’000 ha  511  403  192  145  231  328  390  450
Lint production kt  795  693  262  173  265  390  460  522
Value of production
– nominal  d A$m 1 835 1 605  646  412  627  934 1 119 1 277
– real  e A$m 1 941 1 650  646  402  596  866 1 013 1 128
Volume of exports kt  834  718  520  207  178  280  387  454
Value of exports  
– nominal  A$m 1 957 1 547 1 086  512  427  682  949 1 134
– real  e A$m 2 070 1 590 1 086  500  406  632  859 1 002
Export unit value
– nominal  A$/kg  2.35  2.15  2.09  2.47  2.40  2.43  2.45  2.50
– real  e A$/kg  2.48  2.21  2.09  2.41  2.28  2.25  2.22  2.21

a August–September years. b In 2002-03 US dollars. c July–June years. d Excludes cottonseed value. e In 2002-03 Australian 
dollars. f ABARE forecast. z ABARE projection.
Sources: Australian Bureau of Statistics; US Department of Agriculture; ABARE.

Cotton outlook
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These figures will prove too pessimistic if
there are good rains prior to planting that enable
substantial replenishment of water storages and
that facilitate the planting of significant areas of
dryland cotton. Although a more risky proposi-
tion than the irrigated crop, substantial areas can
be planted to nonirrigated cotton when soil mois-
ture conditions are good and there are prospects
of favorable prices.

Assuming that some of the policy issues
affecting access to water from rivers and streams

are resolved in a way that ensures longer term
security of irrigation supplies, Australian plant-
ings of cotton can be expected to largely recover
from the recent downturn. Assuming that this
occurs, production of lint is projected to rise to
522 000 tonnes by 2007-08. Nevertheless, it
seems likely that the major limitation to expan-
sion of the Australian cotton industry over the
medium term will be water availability.
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as the Australian and Canadian supply situations
were confirmed.

Given normal seasonal conditions in major
producing countries in 2003, world wheat prices
are forecast to decline further. The world wheat
indicator price (US hard red winter wheat, fob
Gulf ports) is forecast to average US$135 a tonne
in 2003-04 (July–June), approximately US$25
below the average for 2002-03 (figure A).

Similarly, the world coarse grains indicator
price (US corn, fob Gulf) is forecast to fall by 8
per cent to average US$98 a tonne in 2003-04 as
north American coarse grains production recovers
from the drought affected crop of the previous
year.

However, world oilseeds prices are forecast to
remain relatively strong in 2003-04 (October–
September) as a result of continued strong global
demand for vegetable oils. Over the next few
months, prices may ease temporarily as supplies
from the 2003 Latin American soybean crop
become available. The world oilseeds indicator
price (soybeans, cif Rotterdam) is forecast to
average around US$280 a tonne, up 14 per cent
from the previous year.

World grain production

Recovery in wheat production
World wheat production is forecast to increase
strongly in 2003-04 to around 598 million tonnes,
up around 36 million tonnes from the previous
season. Such an outcome would make it the

• Increased grain production and sluggish
growth in demand are expected to result in
weaker world wheat and coarse grains prices
during 2003-04. However, with stronger
growth in demand for oilseeds and oilseed
products, a limited increase in world oilseed
prices is forecast for 2003-04.

Prices

Cereal prices lower in 2003-04
World wheat prices increased sharply from mid-
2002 to peak in October as the effects of the
drought on crops in United States, Canada and
Australia became clearer. Prices drifted lower in
subsequent months as weather conditions were
favorable for the planting and establishment of a
large winter wheat crop in the United States and
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second largest world wheat harvest on record
after the 610 million tonne crop of 1997-98.

Given average seasonal conditions in major
producing countries, much of the increase in
output will come from the three major exporting
countries, the United States, Canada and Aus-
tralia. Production in these three countries fell by
30 million tonnes in 2002-03.

After two successive above average harvests,
wheat production in the major eastern European
producing countries of the Ukraine, the Russian
Federation and Kazakhstan is forecast to fall in
2003-04. Heavy rains soon after winter crops ger-
minated followed by frosts resulted in losses of
some crops. However, as stocks in these coun-
tries have built up over the past two seasons, they
should continue to remain important participants
in the global market in 2003-04.

Coarse grains production also up
World coarse grains production is forecast to rise
by 4 per cent to 895 million tonnes in 2003-04
with significantly higher production in north
America. Production is also expected to increase

in the European Union and Australia. However,
coarse grains production is expected to decline
in China, the Russian Federation and eastern
Europe.

The area planted to corn in the United States
is forecast to rise slightly to around 79 million
hectares in response to higher relative prices
available for corn under the 2002 farm bill com-
pared with payments available for soybeans.
Assuming average seasonal conditions in 2003-
04, corn yields are expected to be higher than the
drought affected yields of last season. As a result
US corn production is forecast to rise by around
9 per cent to 248 million tonnes in 2003-04.

Canadian barley production fell by around a
third in 2002-03 to 7.3 million tonnes — the
lowest harvest since 1968-69 — in response to
widespread dry conditions. Canadian barley pro-
duction is forecast to recover and reach around
13 million tonnes in 2003-04, close to the pre-
drought production of 2000-01.

In China relatively large supplies of grain
placed downward pressure on market prices in
2002-03. As a result producers are expected to

2000 2001 2002 2003 2004 2005 2006 2007
Unit -01 -02 -03 f -04 z -05 z -06 z -07 z -08 z

World
Area million ha  217  214  217  213  214  214  215  215
Yield t/ha  2.68  2.70  2.60  2.81  2.81  2.86  2.89  2.93
Production Mt  582  579  562  598  602  612  622  630
Consumption Mt  583  587  593  599  603  612  617  622
Closing stocks Mt  200  192  162  160  159  159  164  171
Trade Mt  101  106  101  108  112  116  120  123
Stocks to use ratio %  34.3  32.7  27.3  26.7  26.4  25.9  26.5  27.5
Trade to use ratio %  17.3  18.1  17.0  18.0  18.6  19.0  19.5  19.8
Price  a
– nominal US$/t  129  128  160  135  131  128  124  121
– real  b US$/t  133  130  160  132  125  119  113  107

Australia
Area  ’000 ha 12 141 11 597 11 031 12 456 12 189 11 945 11 706 11 472
Yield t/ha  1.82  2.14  0.85  1.95  1.97  1.99  2.01  2.03
Production kt 22 108 24 854 9 385 24 305 24 001 23 756 23 514 23 274
Exports kt 16 570 16 406 9 801 14 548 16 674 16 936 17 533 17 833
APW 10 net pool return  c
– nominal A$/t  234  256  265  234  224  224  223  224
– real  d A$/t  248  263  265  228  213  208  202  198
Gross unit value A$/t  232  241  285  227  214  215  214  215

a US hard red winter wheat fob Gulf, July–June. b In 2002-03 US dollars. c Australian premium white wheat, 10 per cent 
protein. d In 2002-03 Australian dollars. f ABARE forecast. z ABARE projection.
Sources: Australian Bureau of Statistics; US Department of Agriculture; ABARE.

Outlook for wheat
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reduce the area planted to corn in favor of soy-
beans in 2003-04, particularly in the north eastern
region of China. Assuming average seasonal con-
ditions Chinese corn production is forecast
decline from the 125 million tonnes produced in
2002-03.

Oilseeds production to continue to expand
With average seasonal conditions, world oilseeds
production is forecast to rise in 2003-04. The area

2000 2001 2002 2003 2004 2005 2006 2007
Unit -01 -02 -03 f -04 z -05 z -06 z -07 z -08 z

World
Area million ha  295  300  303  306  306  307  307  307
Yield t/ha  2.91  2.95  2.84  2.91  2.92  2.96  2.99  3.01
Production Mt  860  887  860  895  897  908  915  925
Consumption Mt  881  903  887  890  896  910  921  932
Closing stocks Mt  189  174  149  154  155  153  147  140
Trade Mt  106  101  100  108  110  114  116  117
Stocks-to-use ratio %  21.60  19.24  16.80  17.30  17.30  16.81  15.96  15.02
Price  a
– nominal  US$/t  89  92  106  98  96  94  93  95
– real  b US$/t  93  94  106  96  91  87  84  84

Australia  
Area 

Barley ’000 ha 3 454 3 724 3 092 3 474 3 270 3 230 3 218 3 214
Oats ’000 ha  650  773  718  740  700  690  675  660
Triticale ’000 ha  389  272  264  270  240  234  230  230
Sorghum ’000 ha  758  852  483  800  790  780  770  776
Maize ’000 ha  74  93  60  93  91  90  88  86
Total  ’000 ha 5 325 5 714 4 617 5 377 5 091 5 024 4 981 4 966

Production
Barley kt 6 743 8 423 3 268 6 635 6 311 6 299 6 339 6 396
Oats kt 1 050 1 439  725 1 317 1 267 1 270 1 276 1 247
Triticale kt  841  532  269  527  473  466  462  467
Sorghum kt 1 935 2 123  755 2 048 2 054 2 044 2 033 2 064
Maize kt  345  521  259  456  450  449  444  436
Total  kt 10 914 13 038 5 276 10 983 10 555 10 526 10 554 10 610

Domestic use  c kt 5 713 7 374 3 448 6 224 5 860 5 929 6 074 6 230
Exports kt 4 931 5 680 2 828 3 749 4 820 4 675 4 536 4 416

Price – nominal  d
Feed barley A$/t  181  195  240  195  180  165  165  168
Malting barley A$/t  230  242  295  240  215  205  202  205
Grain sorghum A$/t  144  199  238  174  160  151  152  155

Price – real  e
Feed barley A$/t  197  201  240  190  171  153  149  148
Malting barley A$/t  251  249  295  234  204  190  183  181
Grain sorghum A$/t  157  204  238  169  152  140  137  137

a US corn, fob Gulf, October–September. b In 2002-03 US dollars. c Includes changes to stocks. d Gross unit pool returns to 
Australian growers. e In 2002-03 Australian dollars. f ABARE forecast. z ABARE projection.
Sources: US Department of Agriculture; ABARE.

Coarse grains outlook

planted to oilseeds is expected to increase
in response to strong world demand and higher
prices.

Soybean production (which accounts for
around 55 per cent of total world oilseeds pro-
duction) is forecast to grow strongly in both
Brazil and Argentina in 2003-04, as a result of
continued strong domestic and export demand.

Among the other major oilseeds, availability
of cottonseed (which accounts for around 11 per



of world oilseeds), such as Australia, Canada and
the European Union.

After record production in 2002-03, world
palm oil production is expected to decrease in
2003-04. This is a result of a lagged El Niño
effect, where dry conditions in Indonesia and
Malaysia (together accounting for 83 per cent of
world production) are expected to reduce yields
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cent of world oilseeds production) is likely to rise
slightly because of an increase in the area sown
to cotton in 2003-04.

With a return to more average seasonal con-
ditions forecast for 2003-04, improved produc-
tion is expected in the major canola/rapeseed
producing countries (12 per cent of world oil-
seeds production) and sunflowerseed (8 per cent

2000 2001 2002 2003 2004 2005 2006 2007
Unit -01 -02 -03 f -04 z -05 z -06 z -07 z -08 z

World
Oilseeds
Production Mt  313  324  330  339  346  360  372  377
Consumption Mt  315  326  331  343  350  359  369  373
– crushing Mt  257  266  271  282  285  288  290  293
Closing stocks Mt  20  17  16  12  9  10  13  17
Indicator price  a US$/t  200  203  245  280  310  260  235  215
– real  b US$/t  208  207  245  274  296  242  214  191

Protein meals
Production Mt  175  183  191  197  199  201  203  205
Consumption Mt  176  182  190  197  201  203  205  203
Closing stocks Mt  5  5  6  7  5  4  3  5
Indicator price  c US$/t  188  174  200  155  175  165  160  155
– real  b US$/t  195  178  200  152  167  154  145  137

Vegetables oils
Production Mt  89  91  92  97  100  105  111  116
Consumption Mt  88  91  93  98  102  106  110  115
Closing stocks Mt  8  8  7  6  4  4  5  6
Indicator price  d US$/t  336  412  620  640  660  615  580  530
– real  b US$/t  349  421  620  626  630  573  527  470

Australia
Total production kt 3 082 2 984 1 158 2 548 2 932 2 888 2 732 2 513
Winter kt 1 793 1 834  656 2 066 2 275 2 110 1 942 1 733
Summer kt 1 288 1 150  502  482  658  779  789  779

Canola
Area ’000 ha 1 459 1 364 1 190 1 500 1 650 1 470 1 350 1 200
Production kt 1 775 1 797  621 2 025 2 228 2 058 1 890 1 680
Exports  e kt 1 392 1 380  313 1 625 1 828 1 558 1 390 1 180
Price  g A$/t  367  427  515  490  510  470  420  400
– real  h A$/t  388  439  515  478  485  436  380  353

Sunflowers
Area ’000 ha  82  65  55  130  150  110  85  70
Production kt  77  63  54  118  138  102  80  67
Exports  i kt  9  10  3  10  12  8  6  5
Price  j A$/t  331  355  425  440  460  420  380  350
– real  h A$/t  350  365  425  429  437  390  344  309

a Soybean, cif Rotterdam, October–September basis. b In 2002-03 US dollars. c Soybean meal, cif Rotterdam, 45 per cent 
protein. d Soybean oil, Dutch, fob ex–mill. e Marketing year: October–November. g Delivered Melbourne, 
October–November. h In 2002-03 Australian dollars. i Marketing year, April–March. j Delivered Sydney, April–March. f 
ABARE forecast. z ABARE projection.
Sources: Australian Bureau of Statistics; US Department of Agriculture; ABARE.

Oilseeds outlook



over the eighteen month palm oil production
cycle (figure B).

Grains consumption expanding

Limited increase in wheat use
Growth in wheat consumption in recent years has
been occurring at less than the rate of population
increase. This reflects improving incomes in
developing countries, with consumers eating
more meat, vegetables and fruit in preference to
staple foods such as wheat and rice. In 2003-04,
wheat consumption is forecast to increase by
around 6 million tonnes to 599 million tonnes.

With wheat consumption in 2003-04 expected
to slightly exceed production, a minimal draw
down in wheat carryover stocks to around 160
million tonnes is forecast. Stocks are likely to
decline in eastern European exporting countries
with much of the drawdown in these countries
being offset by some rebuilding of stocks in north
America and Australia.

Coarse grains consumption steady
World consumption of coarse grains is forecast
to remain relatively unchanged in 2003-04 — fol-
lowing an estimated fall in the previous year.
While there is expected to be only a marginal
increase in the consumption of coarse grains in
the United States, feed use by the livestock indus-
tries of the developing countries of Asia is fore-
cast to be higher.

Feed grain consumption in the United States
is forecast to remain subdued in 2003-04 as there
is expected to be limited growth in meat produc-
tion. Increased feed use by the poultry sector is
expected to be offset by reduced demand by the
cattle feedlot sector. The use of corn for ethanol
production in the United States now accounts for
around 23 per cent of total domestic use (equiv-
alent to 46 million tonnes). With the prospect of
additional ethanol plants coming into operation,
the use of corn by this sector is forecast to rise in
2003-04.

Strong oilseeds consumption growth
World oilseeds consumption growth has averaged
around 4 per cent a year in recent years, driven
mainly by increasing demand for vegetable oils
used in the processed food sector, together with
increasing use of protein meals in the meat and
dairy industries.

Strong increases in edible oil consumption
have been particularly evident in China and India
in recent years, where domestic requirements
have typically exceeded production and imports
have grown markedly.

Globally, after slow economic growth in 2002,
improving world economic activity is expected
to lead to increased demand for processed foods
over the next few years, resulting in increased per
person consumption of vegetable oils. Higher
demand for meat and processed food products is
also expected to result in further growth in
demand for oilseed meals used in stock feeds. As
a result, world oilseeds consumption is forecast
to rise by around 3.6 per cent to 343 million
tonnes in 2003-04.

Trade to grow in 2003-04
The reduced export availabilities from north
America and Australia during 2002 meant that
many importers had to look to ‘second tier’
exporters from eastern Europe and India for at
least part of their wheat requirements. These
exporters have improved their marketing infra-
structure, and can be expected to be active in the
market in 2003-04.

Given a recovery in production in the major
exporting countries in 2003-04, exporters from
these countries can also be expected to be aggres-
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sively seeking to regain market share during
2003-04.

As a result, it is likely that prices for the higher
quality milling wheats, which would include
much of the type of wheat exported from
Australia, will decline during 2003. Falls in lower
quality milling wheats from eastern Europe and
India are likely to be much smaller. These wheats,
which can also be used for feeding, are already
competitively priced against other feed grains.

While the United States is the predominant
exporter of corn, China has increased its exports
in the past two years. In 2002-03 China is fore-
cast to export around 11 million tonnes of corn
as it attempts to reduce stocks. However, in 2003-
04 Chinese exporters are likely to face increased
competition from the United States as a result of
forecast lower world corn prices and larger US
export availabilities.

Australia to rebound in 2003-04
Rains in early December and early January
enabled sorghum plantings to take place in some
of the summer cropping areas of New South
Wales and Queensland. However, the rains were
not sufficiently widespread to ensure that a full
sorghum planting took place. With lower areas
planted to sorghum, production in 2002-03 is
forecast fall by 64 per cent to 0.76 million tonnes.

Forecasts for the Australian grains industry in
2003-04 are based on the assumption that the cur-
rent drought will break in the first half of 2003.
The National Climate Centre has recently
reviewed the results obtained from eleven rep-
utable weather forecasting models covering
expected weather conditions over Australia in
coming months. Two models were indicating that
current ‘warm’ conditions would persist into the
middle of 2003; the remaining models were indi-
cating ‘neutral’ conditions in the period up to
June 2003 (Bureau of Meteorology 2003).

On the assumption that there is break in the
drought in coming months, it is likely that there
will be a sharp increase in the area sown to grains
in 2003. Many livestock producers significantly
reduced their animal numbers during the second
half of 2002 as the drought intensified. Prices of
replacement livestock are likely to be high once
the drought breaks, and where possible producers

will be turning to cropping enterprises to improve
farm incomes in the short term. As a result the
area sown to winter grain crops in 2003-04 is
forecast to increase by around 12 per cent from
last season to a record 20.5 million hectares
(figure C). Given average seasonal conditions,
total winter crop production would be nearly 37
million tonnes, up by more than 21 million tonnes
from 2002-03.

The splitup of the area under winter crops will
depend largely on the timing and extent of the
autumn rains. Crop rotational factors will also be
a consideration for individual growers. Over the
past five years, 60 per cent of the winter cropping
area has been sown to wheat, 16 per cent to
barley, around 7 per cent to canola and 9 per cent
to pulse crops.

Assuming average seasonal conditions in
2003-04, wheat production is forecast to be over
24 million tonnes, coarse grains production
around 8.5 million tonnes, winter pulse produc-
tion slightly over 2 million tonnes and canola
around 2 million tonnes.

A late break to the season could possibly result
in an increase in the area sown to wheat and
barley crops at the expense of canola and pulse
crops, as these cereal crops generally have a
shorter growing season and do better in less
favorable conditions.

Price outlook disappointing
With world wheat prices (measured in US
dollars) forecast to decline by 15 per cent in
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2003-04, returns to Australian farmers will be
further affected by an assumed appreciation of
the Australian dollar against the US dollar. The
pool price for APW wheat in 2003-04 is forecast
to be around $A234 a tonne, down $31 from the
current season’s estimated pool return.

In 2002-03, significantly lower grain produc-
tion in Australia, higher world prices for grains
and increased domestic demand resulted in a
sharp rise in domestic feed grain prices. As a
result grain imports, under strict quarantine con-
trols, have occurred in 2002-03 leading to an
easing in feed grain prices. Feed grain prices are
forecast to fall in 2003-04 in response to higher
domestic grain supplies, lower world prices and
reduced domestic demand.

Forecast stronger world prices for the major
oilseeds are expected to translate into continued
high returns for canola in 2003-04, despite an
assumed moderate rise in the Australian dollar.
However, local returns are expected to fall with
higher production as Australia once again
becomes a net exporter of oilseeds in 2003-04.

Medium term outlook

Real prices to fall
Grain prices have declined in real terms over an
extended period (figure A). Short term spikes in
prices have usually reflected major production
shortfalls in key producing and exporting coun-
tries, with prices declining once production in
these countries has recovered. The decline in real
grain prices reflects improvements in productivity
over time such that farmers are able to produce
more grain output for a given amount of inputs.
This trend is expected to continue over the
medium term.

With some improvement in world economic
activity expected over the next few years, the rate
of increase in grain consumption is expected to
pick up, particularly for coarse grains and
oilseeds. However, in the absence of any ab-
normal seasonal conditions in the major pro-
ducing countries, grain production is forecast to
be sufficient to prevent any significant spikes in
grain prices in this period.

World demand increases driven by
developing countries
Much of the growth in world grain demand is
expected to come from increased consumption
of oilseeds and coarse grains, reflecting a shift
away from wheat and rice based staple foods
toward more processed and higher protein based
products such as meat. The shifts in patterns in
grains use reflect improved per person incomes
in developing countries, with associated changes
in dietary patterns.

World wheat consumption is projected to
increase by around 5 per cent from 593 million
tonnes in 2002-03 to 622 million tonnes in 2007-
08, with growth concentrated in the less well
developed countries. Demand growth for wheat
as a food grain is stagnant in the developed coun-
tries and the world’s largest two populated coun-
tries, China and India. There has been some
growth in use of wheat as a feed grain in the
European Union, largely reflecting increased
availability of this grain.

World consumption of feed grains is projected
to increase by 5 per cent by 2007-08, increasing
from 887 million tonnes in 2002-03 to 932 mil-
lion tonnes in 2007-08. Growth is expected to be
concentrated in the United States, China, the
Russian Federation, eastern Europe and south
east Asia.

In the United States, feed grain use is expected
to remain subdued over the next couple of years
reflecting lower numbers of cattle on feed.
However, higher cattle numbers from 2005-06
and continued growth in poultry production are
expected to lead to stronger demand for feed
grains in the latter half of the projection period.

Improved efficiencies and structural change in
the Russian Federation and eastern European
countries will result in a growth in their livestock
feeding industries. Income growth and a conse-
quent rise in demand for meat products and more
processed foods will be the key factors causing
a growth in the intensive feeding industries in
China and south east Asia.

Another area where there could be a takeoff
in the use of coarse grains, particularly in the
United States, is in the use of corn for the pro-
duction of ethanol. At present in the United
States, there is widespread use of the fuel
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additive, methyl tertiary butyl ether (MTBE), as
an oxygenate to reduce ozone pollution from fuel.
Because of fears of ground water contamination,
at least eighteen states are considering phasing
out MTBE and permitting ethanol to be used. At
present, around 23 million tonnes of corn is used
to produce ethanol in the United States.

Income growth is a major influence in deter-
mining demand for oilseeds and oilseed products.
Oilseeds consumption is projected to increase by
13 per cent from 331 million tonnes in 2002-03
to 373 million tonnes in 2007-08. With rising
incomes, demand for livestock products in-
creases, raising oilseed meal requirements for
feed rations.

Increased urbanisation in developing countries
is accompanied by increased demand for
processed food and increased demand for veg-
etable oil. Much of this growth in vegetable oil
use will be in China and India.

World supply
Over the past twenty years, the area under grains
has remained virtually unchanged, although the
area under oilseeds crops has expanded on
average by around 2 per cent a year at the expense
of areas under wheat and coarse grains. However,
in this time, grain production has increased
because of improvements in productivity. Wheat
yields, for instance have increased on average by
around 1.5 per cent a year, which is above the
forecast growth in wheat consumption of 1 per
cent a year. Coarse grains yields have increased
on average by 1.3 per cent a year and oilseeds
yields have risen by 1.2 per cent a year.

Part of the expansion in grains production has
been driven by government policies that have
encouraged higher output by making payments
to growers well above ruling world prices, or
through trade policies that insulate domestic pro-
ducers from world prices. In this section, the sup-
port policies in some key producing countries are
reviewed and how production in these countries
might vary over the medium term is discussed.

European Union
Grain yields in the European Union are among
the highest in the world. The high yields reflect

the generous support prices available to EU
growers. While support prices to grain producers
have been reduced over the past decade, the last
set of reforms, undertaken in March 1999 (also
known as Agenda 2000), included the introduc-
tion of direct payments to compensate growers
for the reduction of support prices and the intro-
duction of a set-aside scheme.

EU growers have been able to increase yields
in the face of lower prices because of improved
seeds, cultivation techniques and pest control
methods. As the European Union has been
enlarged, new members have rapidly adapted to
the provisions of the Common Agricultural
Program (CAP).

Approval has been granted for a further ten
countries to join the European Union from May
2004. The provisions announced for the new
member countries call for a gradual implemen-
tation of the support arrangements available under
the CAP. Grain production from the enlarged
European Union can be expected to increase as
these new member countries integrate their agri-
cultural sectors into the European Union.

United States
A new six year farm bill known as the Farm
Security and Rural Investment Act of 2002-07
was signed in 2002. Under the new legislation,
additional spending authority of US$73.5 billion
over a ten year period was provided, with much
of the additional funding being directed toward
the grains industry. Nearly two-thirds of this
funding (US$47.8 billion) is allocated for com-
modity programs, and is available for additional
direct payments (21 per cent), countercyclical
payments (62 per cent) and loan and loan defi-
ciency payments (5 per cent).

The heavy emphasis on countercyclical pay-
ments means that US farmers now face returns
that are almost completely insulated from world
market prices. The new bill will encourage US
farmers to plant more of the supported crops and
use more inputs to increase yields, knowing that
the more they produce, the higher their govern-
ment payments.

Higher US production is likely to place down-
ward pressure on world grain prices (Roberts and
Jotzo 2001). Recent US Department of Agricul-
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ture projections indicate that the increase in the
total area under program crops sown in 2002-03
is expected to be maintained over the medium
term (US Department of Agriculture 2003).

China
The Chinese grains industry is being transformed
from a centrally planned to a more market ori-
ented industry. This has been achieved through
reforms to the grain price support payment
system, with greater emphasis being placed on
quality.

Much of the Chinese grains crop, particularly
wheat grown in the northern grain growing
regions, receives some irrigation. Key aquifers
are being drawn down because of increased urban
and agricultural demand. As a result, irrigation
costs are increasing providing further incentives
for growers to switch to the production of higher
quality varieties or to alternative crops such as
fruit and vegetables, particularly in areas adja-
cent to major urban centres.

In line with an expected improvement in
incomes, domestic consumption of meat, dairy
and aquatic products is forecast to continue to
increase. As a result, demand for coarse grains
and oilseed products is expected to improve. This
is being reflected in the substantial investment
that has been taking place in recent years in estab-
lishing and modernising feed mills and oilseed
crushing facilities.

India
Increases in grower support prices have resulted
in Indian wheat production increasing from 62
million tonnes in 1996-97 to an estimated 72 mil-
lion tonnes in 2002-03 (figure D). Cuts in con-
sumer subsidy payments have resulted in annual
wheat consumption declining from 68 million
tonnes to 64 million tonnes in the same period,
while carryover stocks are estimated to have
increased from 3 million tonnes to 27 million
tonnes by the end of 2002-03.

To reduce carryover stocks, the Indian gov-
ernment has introduced export subsidy programs.
However, the lack of a uniform grading system
and a limited export grain handling and cleaning
infrastructure have reduced the effectiveness of
such programs.

It is inevitable that some reforms will need to
be introduced to the grains program because of
its high running costs. However, given the eco-
nomic and political importance of the agricul-
tural sector, such reforms are likely to be gradual
and have limited impact on Indian grain produc-
tion over the next few seasons.

Russian Federation and the Ukraine
The collapse of the Soviet Union in 1991 resulted
in the breakup of the large collective and state
farms into small inefficient individual plots. The
immediate result was a sharp drop in grain pro-
duction in the former Soviet republics brought
about by a lack of adequate cash flow to buy farm
inputs and inadequate farm machinery. By the
late 1990s, the Ukraine had become a small
importer of grain while wheat yields averaged
only 2.7 tonnes per hectare compared with 3.7
tonnes per hectare a decade earlier.

After two relatively favorable seasons in 2001
and 2002, the Russian Federation and the Ukraine
are now net exporters of grain. What has caused
this turnabout and will these countries continue
to expand production and become major grain
exporters?

There has been some gradual consolidation of
farms, grain trading has been liberalised and the
grain handling infrastructure has been privatised
and modernised. Climatic variations aside, soils
generally in the two countries are relatively fer-
tile and the low cost of labor and access to cheap
energy supplied from Russia’s petroleum and gas
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reserves contribute to the low grain production
costs in the region.

The very low population growth rate, the
decline in living standards over the 1990s and
reduced use of grain for livestock feeding have
also contributed to the increased availability of
grain for export from the region.

Grain production can be expected to increase
gradually. For the Russian Federation in partic-
ular, any large increase in grain exports will
require increased investment in export terminals.
As economic activity in the region picks up,
living standards generally may improve and
domestic livestock industries may be rebuilt,
leading to increased domestic grain use.

Argentina and Brazil
There has been a significant increase in the area
under crops in both Argentina and Brazil over the
past ten years. The increase in area has come
about through the conversion of rainforests,
savannahs and pastures to crop. Brazil, and to a
lesser extent Argentina, still has a tremendous
potential to expand the area devoted to agricul-
ture and to convert pasture to crop production.

In Argentina, the total cropping area in the ten
years to 2002 increased by 71 per cent to 21.7
million hectares. Major increases have been
recorded for wheat (area up 1.3 million hectares)
and soybeans (7.7 million hectares). In Brazil,
the cropping area has expanded by 23 per cent to
32.1 million hectares, due mostly to an expan-

sion in the area under soybeans, with the area up
85 per cent to 18 million hectares.

Both Brazil and Argentina have a comparative
advantage in agricultural production, and eco-
nomic reforms implemented in the early to mid-
1990s greatly improved the efficiency and
competitiveness of their grain industries.

Significant potential exists for both Argentina
and Brazil to further increase production of grains
and oilseeds over the medium term — particu-
larly for soybeans. Production growth will be
dependent on factors such as the rate of increase
in new crop land, continued transport and infra-
structure developments, adoption of new tech-
nologies and the effect of ongoing economic
reforms.

Further development of the agricultural indus-
tries in Brazil and Argentina also depends on the
maintenance of a relatively stable macroeconomic
environment. Both Brazil and Argentina’s export
competitiveness has been enhanced by the deval-
uation of their currencies relative to the US dollar.
However, while prices received by farmers will
increase, the costs of imported agricultural inputs
have risen.

Australian medium term outlook
During the 1990s and the first two years of this
millennium Australian broadacre agriculture was
characterised by a significant shift in resource
use — with land being switched to cropping in
response to relatively low returns for wool. Large
planted areas and significant improvements in
productivity led to record grain production.

While the total Australian cropping area is
forecast to increase significantly in 2003-04
(assuming a return to average seasonal con-
ditions) the area sown to grains and oilseeds is
projected to decline over the medium term. The
main factor driving this outcome is a switch in
resource use as sheep producers expand their
flocks in response to favorable wool and sheep
meat prices.

The total area sown to grains is projected to
be 19.8 million hectares in 2007-08, 4 per cent
lower than the average crop area sown in the
period 1998-99 to 2000-01. However, assuming
average seasons and a continuation of the trend
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in yield improvements, total Australian grain pro-
duction is projected to fall only slightly over the
medium term to 40.0 million tonnes in 2007-08.

Real grain prices are projected to fall in the
first three years of the projection period and then
remain flat toward the end of the outlook period.
In contrast wool prices are projected to peak in
2002-03 and then ease over the outlook period,
but remain favorable when compared with prices
received in the late 1990s. Consequently it is
expected that the movement of resources from
cropping toward wool production will slow
toward the end of the projection period.

The rate of transfer of resources from crops to
sheep based enterprises is likely to be influenced
by factors in addition to the expected change in
relative returns. For example, many grain growers
have made substantial investments in capital
equipment for grain production over the past
twelve years and this is likely to be important in
influencing farmers’ choices about future enter-
prise mixes.

In addition grain growers have been able to
achieve relatively high rates of productivity
growth over the past ten to fifteen years — sig-
nificantly higher than those achieved in the broad-
acre livestock industries. Overall, these factors
are expected to moderate the switch of resources
from cropping to wool production.
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incomes and sugar consumption. Among the devel-
oping countries, it is the expanding economies
of east Asia that are the primary growth markets
for sugar.

With production expected to continue to
exceed consumption in the near term, sugar
stocks will increase. In 2003-04, stocks are esti-
mated to be around 51 per cent of annual global
consumption, a rise of around 3 per cent. The rise
in the stocks to consumption ratio means prices
are likely to remain under downward pressure.

Relatively tight supply–demand situations in
Thailand and Cuba, combined with strong buying
from the Russian Federation, have resulted in
positive pressure on world sugar prices in 2002-
03. These influences, combined with moves to
revive Brazil’s ethanol program, have contributed
to higher prices, particularly since September
2002.

Prices

Prices to fall in 2003-04
Following an estimated 12 per cent rise in 2002-
03, the world indicator sugar price (New York
no. 11 raw) is forecast to ease 6 per cent to
average around US8c/lb in 2003-04 (figure A).
This is lower than recent spot prices of around
US9c/lb in mid-February 2003.

During 2003-04, global sugar production is
forecast to remain steady at around 140 million
tonnes. Consumption is forecast to be 137.9 mil-
lion tonnes. Beyond next year, sugar consump-
tion is expected to continue its long term trend
of steady, albeit slow, growth. In developed
countries, demand for sugar is largely unrespon-
sive to changes in incomes. In developing coun-
tries, there is a strong correlation between

SUGAR OUTLOOK TO 2007-08
prices to rise in 2002-03 but to fall in real terms thereafter
Richard Perry and Neil Andrews
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•  The world indicator sugar price is forecast
to ease 6 per cent to average around US8c/lb
in 2003-04.

•  Brazil’s sugar versus ethanol policies will
continue to add volatility to world sugar sup-
plies and prices.

•  Australian industry reform will lower pro-
duction costs and help it weather sustained
low prices in the long term.

•  Comprehensive elimination of support to
sugar industries around the world through the
WTO will help raise long term prices, but
progress will be difficult.

Contact: Richard Perry  +61 2 6272 2093 rperry@abare.gov.au



In Australia, drought conditions have adverse-
ly affected cane production. However, rain along
much of the Queensland coast in early February
2003 provided some relief for the 2003-04 crop
to be harvested from around mid-2003. 

Price volatility to continue
The price volatility that is typical of the sugar
market is expected to continue into the future.
Uncertainty surrounding any conflict in Iraq may
unsettle sugar prices. Stock building and specu-
lative buying has been witnessed in the Middle
East already, but an outbreak of war with Iraq is
likely to end further significant imports into the
region. Disruptions to oil supplies and resulting
high oil prices causing reduced economic activity
can be expected to have adverse implications for
sugar consumption growth, especially if any eco-
nomic downturn spills over into the developing
world.

Weather conditions in key producing areas also
have had strong impacts on production and prices
in the past, and any serious weather events that
occur in major producing countries can be
expected to affect market prices of sugar in the
future.

Changes in government sugar and biofuel poli-
cies in major producing and consuming countries
can also have substantial effects on sugar prices.
In recent months, policy announcements in Brazil
have been the most visible drivers of sugar price
movements — especially the announcements in
late January and early February to limit sugar
exports to allow greater production of ethanol.

For Australian producers, exchange rate move-
ments present an added source of price volatility. 

Key markets

Ethanol policies critical to Brazilian sugar
Brazil is forecast to harvest another big cane crop
in 2003-04, up 4 per cent on the current year. By
virtue of its importance in the global sugar
market, developments in Brazil can have sub-
stantial impacts on world sugar prices. This was
amply demonstrated by the dramatic effect of
recently announced changes in Brazil’s ethanol
policies.

During 2002, shrinking stocks of ethanol in
Brazil prompted the new government to take
measures to address the shortfall. These measures
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2000 2001 2002 2003 2004 2005 2006 2007
Unit -01 -02 -03 f -04 z -05 z -06 z -07 z -08 z

World  a
Production Mt  131.2  138.2  140.1  140.3  140.6  143.1  145.8  148.6
Consumption Mt  131.4  133.9  136.6  137.9  140.0  142.7  145.4  148.1
Stocks  b Mt  60.8  63.2  67.7  70.1  70.6  71.1  71.6  72.0
Stocks-to-consumption
  ratio %  47.4  47.8  49.6  50.8  50.5  49.8  49.2  48.6
Price
– nominal USc/lb  10.0  7.6  8.5  8.0  7.7  7.5  7.3  7.1
– real  c USc/lb  10.3  7.7  8.5  7.8  7.4  7.0  6.6  6.3

Australia   d  
Sugar production  e kt 4 162 4 987 5 371 4 920 5 350 5 517 5 683 5 850
Sugar exports kt 2 966 3 594 4 219 3 719 4 120 4 258 4 396 4 533
Value of exports
– nominal A$m 1 111 1 392 1 415 1 121 1 167 1 201 1 216 1 251
– real  g A$m 1 175 1 431 1 415 1 092 1 109 1 114 1 100 1 105

       
a September–August years. b Historical estimates of closing stocks are based on individual country estimates of production, 
consumption, trade and stocks. Given possible under/over reporting of statistics in individual countries, changes in world 
closing stocks from year to year may not necessarily equal the difference in world production and world consumption. c  In 
2002-03 US dollars. d July–June years. e Raw tonnes actual. g In 2002-03 Australian dollars. f ABARE forecast. z ABARE 
projection.
Sources: Australian Bureau of Statistics; F.O. Licht; Queensland Sugar Corporation; ABARE.

Sugar outlook



included the temporary reduction of ethanol in
the fuel blend (to ration ethanol until new pro-
duction could begin at the commencement of the
Centre–South region cane harvest), and an agreed
cap on sugar exports to force sugar mills to pro-
duce more ethanol.

The impact of these developments on the
market was striking. Expectations of the new
measures resulted in the March 2003 futures con-
tract price for raw sugar moving sharply higher
in late January to reach a life-of-contract high of
US8.70c/lb from US7.75c/lb just two days ear-
lier. With confirmation from the Brazilian gov-
ernment of the policy change just over a week
later, prices rose to a new life-of-contract high of
just under US9.0c/lb.

A concern for future price stability is the cum-
bersome means by which the Brazilian govern-
ment has responded to the relatively tight
supply–demand situation for ethanol. Instead of
allowing market forces to correct the looming
ethanol supply shortfall, the government has
chosen to enact a policy of containing sugar
exports to divert cane from sugar production to
ethanol production. It has used regulation and
agreements to manage ethanol production, rather
than allowing the domestic vehicle fuel market
to respond to the ethanol supply situation by
increasing domestic ethanol prices, and thereby
stimulating increased production of ethanol. In
fact, ethanol producers have agreed to lower
ethanol prices and increase output — seemingly
contradictory outcomes.

Sharp rise in Chinese consumption to
match production rise
China is forecast to produce large volumes of
sugar in 2003-04, up around 0.6 million tonnes
on the previous year. Overall sugar production is
expected to rise following increased plantings of
cane in southern regions. However, this will be
partially offset by a decrease in beet sugar pro-
duction in the north as these areas switch to alter-
native crops. Balancing the expected rise in
production is an increase in Chinese sugar con-
sumption that approximately matches the rise in
production. A key determinant of the growth in
China’s sugar consumption has been restrictive
regulation of the saccharin market and the

resultant increase in the relative competitiveness
of domestically produced sugar. Low domestic
sugar prices have prompted the Chinese govern-
ment to purchase sugar on the domestic market
to add to reserves in order to stabilise volatile
prices.

Indian ethanol initiative to cut stocks
India currently has very large stocks of white
sugar, mostly of a low quality not suitable to the
London white sugar market. Aided by a number
of government support measures, India is
expected to increase white sugar exports to over
1.5 million tonnes in 2002-03. Stocks in India
will remain very large.

From January 2003, India began a vehicle fuel
ethanol blending program that over time has the
potential to draw large quantities of sugar cane
from sugar production. Initially, the program will
be restricted to a 5 per cent blend in nine states
and four union territories; however, it is proposed
that the program will eventually be extended to
the entire country, with the blend being raised to
10 per cent, including incorporation in diesel —
the country’s most used vehicle fuel.

European and Russian production up
Beet production in the European Union is
expected to rise by more than 2 million tonnes as
growing conditions return to normal following
two seasons affected by flooding and heavy rain.

Russia’s beet production will increase steadily,
as the country attempts to close the large gap
between production and consumption, supported
by increased tariff and quota protection. Such
policies mean that, although the Russian
Federation is expected to remain the largest
global importer of raw sugar over the next few
years, imports seem likely to decline over time.

US policies continue to impede trade
The primary goal with US sugar policy is to
manage domestic supply such that internal prices
remain steady, but above loan rates. The policy
uses tariff quotas to admit the bare minimum of
sugar imports required under WTO and NAFTA
commitments. The United States achieves this
overall outcome by restricting the total mar-
ketable quantities of sugar from domestic
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producers when imports fall below the trigger
level of 1.4 million tonnes. While this policy of
high support prices propped up by restrictive
trade barriers remains in place, it can be expected
that the policy will have a constant and depressing
impact on world markets. 

Australian outlook
Since the 2002-03 harvest, drought conditions
have stunted the growth of the 2003-04 cane crop
early in the growth phase. However, rain along
much of the Queensland coast in early February
2003 has provided relief and promoted growth.
Nevertheless, the drought conditions early in the
growing season have delayed cane growth,
causing the rapid growth phase of the crop to be
delayed — thereby keeping sugar concentrations
lower as harvest approaches. The Mackay–
Proserpine region has been the hardest hit by
drought conditions, and considerable areas of
canefields have been ploughed-in. It is the decline
in this region that will contribute most signifi-
cantly to an expected drop in Australia’s cane
harvest in 2003-04.

In 2002-03, CCS levels (a measure of sugar
concentration in cane) averaged 14.3 per cent in
Queensland. For 2003-04, CCS is forecast to be
13.7 per cent. Early estimates for 2003-04 put the
national cane harvest at 36.3 million tonnes, down
approximately 1.5 million tonnes on the 2002-03
harvest, but considerably higher than the weather
and disease affected 2000-01 crop. These fore-
casts are consistent with raw sugar production
from the 2003-04 crop of just under 5 million
tonnes. Assuming an exchange rate of US$0.585
and a price of US8c/lb, the gross value of
Australian sugar production in 2003-04 is esti-
mated at A$1499 million.

The key question for the Australian sugar
industry in the longer term is its ability to change
and maintain competitiveness in a volatile global
market. The Hildebrand inquiry and subsequent
state government and industry commissioned
reports all pointed to the need for fundamental
reforms to improve economic efficiency and
improve longer term viability. While there may
be risks associated with various reform options,
failure to make productivity and efficiency

improvements in the face of the continuing trend
to lower real sugar prices would not be in the best
interests of the Australian industry.

In looking ahead, an underlying assumption
for the medium term outlook is that the
Australian sugar industry will enact various
reforms to maintain its competitiveness. In this
case, it can be expected that sugar production will
increase steadily, limited mostly to improvements
in cane yield, sugar concentrations and produc-
tion efficiency through the entire processing
chain. Disease and pest management will be vital
as well to achieving higher production. In the
Australian sugar industry, there is some (limited)
scope for area increases; however, this will be
largely constrained by environmental manage-
ment issues and the availability of irrigation
water. By 2007-08, Australian sugar production
is projected to be 5.9 million tonnes.

WTO negotiations important to
longer term outlook

The world sugar market continues to be one of
the most distorted and corrupted agricultural
markets. The intervention of governments in
domestic sugar markets across the world drives
prices down generally, but exacerbates price
volatility too. There is considerable scope for
multilateral reforms of the world sugar market to
deliver higher and more stable prices unimpeded
by government intervention, and such reforms
form part of the agenda for the Doha WTO nego-
tiations on agriculture.

However, the success of the World Trade
Organisation in delivering benefits for the sugar
market hinge critically on its success in deliv-
ering a range of trade rule reforms, including
large cuts to allowable domestic government sup-
port, and dramatically reducing bound tariff rates
for sugar in high cost producing and importing
countries. From several quarters, the round faces
significant opposition to the attainment of these
goals.

Calls have been made by various country
groupings to reduce tariff protection for sugar.
The European Union has called for a repeat of
the Uruguay Round approach of a 36 per cent
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average cut to bound tariffs, subject to a min-
imum 15 per cent cut on any tariff line. The
United States has called for ambitious tariff
reductions, where applied tariffs would be
reduced substantially, effectively resulting in a
maximum tariff of 25 per cent. The Cairns Group
has also called for ambitious tariff reductions that
are far greater than those of the Uruguay Round
and has proposed significant increases in tariff
quotas.

In some key markets, large cuts to tariffs are
required to deliver any impact on internal prices.
A key issue is that agreed reductions to bound
tariffs must be sufficient to reduce internal prices
in protectionist countries if additional trade is to
be generated. The United States, the European
Union and Japan would require very large reduc-
tions in bound tariffs for their internal prices to
be reduced.

A repeat of the Uruguay Round cuts as pro-
posed by the European Union and supported by
Japan, will be inadequate to reduce the protec-
tion provided by many countries (including the
European Union and Japan) to their sugar indus-
tries (Podbury and Roberts, 2003).

Cuts to bound tariffs must also be in addition
to the elimination of the special safeguard mech-
anism that allows governments to increase pro-
tection of domestic industries when import
competition increases and the market share of
high-cost domestic producers falls — something
that is essential to reducing trade distortions.

In figure B, the extent of minimum cuts to
bound tariffs that would be necessary to affect
internal prices is shown. The European Union
would require a cut of 24 per cent while the
United States and Japan require cuts of at least
38 per cent and 66 per cent respectively. When
cuts of these magnitudes are made, trade will
begin to flow — but only at a trickle. With only
these minimum cuts, domestic prices are esti-
mated to remain more than twice the world price
in the United States, the European Union and
Japan. Further cuts will be required and reform
of the other two ‘pillars of protection’ (domestic
support and export subsidies) will be essential to
bringing internal prices down and to making trade
more transparent and responsive to underlying
supply and demand forces. Failure to make a

large reform impact will mean that the opportu-
nity to begin to correct the corruption of world
sugar markets will be missed. In an attempt to
bridge the disparate positions of key players in
the WTO agricultural negotiations, Stuart
Harbison, Chairman of the committee under-
taking the negotiations, released a draft paper out-
lining proposals for reforming agricultural trade
rules. Harbison’s proposals covered tariff reduc-
tions, expansion of tariff quotas, reductions in
domestic support payments and the elimination
of export subsidies (WTO 2003).

From the perspective of Australia’s sugar pro-
ducers, the elimination of export subsidies would
be beneficial. The European Union is allowed to
subsidise 1.3 million tonnes of sugar (white
equivalent) exports every year. Under the Harbison
proposal, this amount would have to be elimi-
nated within ten years of reaching agreement.

However, the proposal to reduce the most dis-
torting forms of domestic support by 50 per cent
combined with the planned tariff reductions are
likely to have only a limited impact on world
sugar markets. The proposal to have a 50 per cent
reduction in the most distorting forms of domestic
support appears to be substantial, but technical
issues relating to the measurement of domestic
support remain unaddressed. The European
Union in particular is well within their current
permitted domestic support levels, and any reduc-
tions in the actual support provided will be sig-
nificantly below the proposed 50 per cent cut.
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Similarly, the proposed tariff reductions also
appear substantial, but as indicated in figure B,
very large cuts are required for additional trade
to occur. As such, Harbison’s proposal is likely
to have only a limited impact on sugar tariffs. In
addition, Harbison has proposed flexibility in the
methods used by countries to calculate their
required tariff reductions. This flexibility, in lim-
ited circumstances, will allow countries to cut
their own tariffs by less than had the flexibility
not been allowed. Sugar is likely to be the com-
modity most adversely affected by this flexibility.
Effectively, the cuts proposed by Harbison are
unlikely to reduce the internal sugar prices of the

United States and Japan. In the European Union,
the internal sugar price may drop by an estimated
15 per cent.
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their vineyards to produce quality wine grapes at
world competitive prices.

Exports are projected to continue increasing
as a percentage of total sales over the period to
2007-08. Export growth and international com-
petitiveness of the Australian wine industry must
be maintained in the face of subdued demand, an
appreciating exchange rate, increasing exports of
quality wine by other ‘new world’ producers,
global consolidation of producers, distributors
and retailers, and the increasing use of nontariff
barriers. This will put increasing pressure on
Australian wineries to continue to maintain a rep-
utation for producing consistent quality wine at
competitive prices.

Short term outlook

Increasing focus on consumer demand
The Australian wine industry is becoming an
increasingly important contributor to the
Australian economy. Wine exports are the fifth
largest valued agricultural export commodity
behind wheat, beef, wool and dairy products, and
were by far the fastest growing of these com-
modities in 2001-02. However, competing glob-
ally has placed new pressures on the industry.
Competition has been steadily increasing in the
both domestic and overseas wine markets. With
subdued demand in many markets and strong
growth in the size and number of wine producers,
there has been heavy price discounting and

• Australian wine grape production is pro-
jected to reach over 2 million tonnes by 2007-
08, mainly driven by growth in white wine
grape production.

• Exports of Australian wine are projected to
grow by around 75 per cent to 921 million
litres in the five years to 2007-08.

• Adjusting product lines to meet changing
consumer preferences, continued efforts to
achieve and hold market share, and further
industry rationalisation to create efficiencies
in production and distribution will be impor-
tant to the maintenance of Australia’s com-
parative advantage and relative high returns
from wine sales.

Exports vital to Australia

Quality and productivity increases
important
Australian wine grape production is forecast to
increase by 12 per cent between 2003-04 and
2007-08, with most of this increase to be
processed into quality wine destined for export
markets. The strong growth in wine grape pro-
duction over the past two vintages, particularly
red varietals, has led to more fruit being sourced
from the spot market and new quality standards
being set by wineries.

Australian wine grape prices are projected to
continue falling in real terms over the medium
term. Consequently, wine grape producers will
need to continue to improve the productivity of

WINE OUTLOOK TO 2007-08
focusing on a future in the global environment
David Spencer

Contact: David Spencer  +61 2 6272 2089  dspencer@abare.gov.au



greater expenditures on marketing and promo-
tional activities.

Consolidation of the global retail sector is
accentuating this competition, with the larger
retailers seeking to have fewer suppliers with a
wide, geographically diverse range of products
across differing price points. In addition, the
global wine industry has faced heightened com-
petition from within the alcoholic drinks market
with an increasing number of strongly branded
ready to drink spirit mixers and premium beers
becoming available to consumers. Therefore, as
competition increases and other major producing
countries strive to increase their share of the pre-
mium and super premium wine markets, the
Australian industry must ensure that it continues
to meet the demands of consumers.

As the share of sales to overseas markets con-
tinues to rise, events occurring within these mar-
kets that affect Australian exports will be
increasingly transmitted on to the domestic
market. Therefore, this increased competition and
the need for consumer focus by wineries will
place greater pressure on wine grape growers to
meet stricter quality specifications and to make
greater productivity improvements.

The 2003 vintage
The drought conditions being experienced
throughout most of Australia’s major wine grape
growing regions are expected to have a signifi-
cant impact on wine grape production in 2002-
03. Wine grape production for the 2003 vintage
is estimated be 1.42 million tonnes, 12 per cent
below the 2002 vintage and equivalent to winery
intake in 2001. This estimate is based on expected
below average yields in most regions combined
with a 6 per cent increase in estimated bearing
area to 152 000 hectares.

Based on estimated strong demand in 2002-
03, this fall in production is expected to provide
a moderate reprieve to the current large inventory
positions of Australian wineries. However, this
reprieve is expected to be short lived with wine
grape production forecast to reach 1.79 million
tonnes in 2003-04, an increase of 26 per cent on
the drought affected 2003 vintage. This forecast
production is based on a return to average yields
in all growing regions.

Wine grape planting to remain subdued

Rapid expansion in wine grape production over
the past few years has created many challenges
and concerns for the Australian industry.
However, generally lower red wine grape prices
in the past four years have resulted in a substan-
tial decline in red wine grape plantings (figure
A), with intended plantings expected to fall a fur-
ther 70 per cent in 2002 (ABS 2002). Repeated
falls in red grape prices and thus plantings over
the past few years have allowed the industry to
consolidate its position, source markets for their
product and reassess business plans. Large
increases in world production of red wine grapes
is likely to maintain pressure on growers to pro-
duce fruit at world competitive prices.

The growth in Australian white wine grape
production has not kept pace with growth in
demand and has resulted in higher prices being
paid by wineries. These higher prices are encour-
aging increased white varietal plantings, which
are expected to outstrip red varietal plantings in
2003, the first time since 1995. In particular,
wineries are once again encouraging growers to
plant more chardonnay, after reports in the late
1990s concerning a looming excess of chardon-
nay supply relative to demand. Hence, produc-
tion growth will be predominantly driven by
white varieties.

The decline in new plantings has resulted in a
fall in the area of nonbearing vines. In the spring
of 2001, around 7000 hectares of new vines were
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estimated to have been planted across all states,
half of which were red wine grape varieties. As
a result, the total area of nonbearing vines in
2001-02 was estimated at 15 000 hectares, rep-
resenting less than 10 per cent of the total area
of vines. This is around half the total area of non-
bearing vines in 1998-99 and 1999-2000.

In addition to the decline in total plantings,
there has been an increase in the area of vines
removed in the past few years. Generally, vines
are removed as they age and become less pro-
ductive. However, these removals have risen sub-
stantially following the excessive planting of
certain red varieties during the late 1990s and the
increasing conversion of vineyards to more mar-
ketable varieties. Therefore, the rise in vine
removals has exacerbated the declining growth
in the total area of vines.

Export growth to remain strong
In 2001-02, the volume of Australian wine
exports outstripped domestic sales for the first
time in the industry’s history. This trend is
expected to continue as exports of Australian
wine are forecast to rise by 18 per cent to 613
million litres in 2003-04, having a value of A$2.9
billion. Increasing competition in Australia’s key

export markets combined with continuing high
inventories and growing production will put fur-
ther pressure on export returns in 2003-04. The
increasing export of wine in bulk form is
expected to continue in the short term due to con-
tinued large stocks and further global consolida-
tion of wineries. Offsetting this to some extent
will be an economic recovery in key markets that
will result in an increase in demand and quality
upgrading by consumers. As a result, average unit
values of exports are forecast to fall slightly in
2003-04 to A$4.80 a litre.

Red grape prices to fall as white grape
prices rise
After a substantial decline over the past five years,
the indicator price for Riverland cabernet sauvi-
gnon is forecast to fall slightly to $685 a tonne
in 2003-04. Large wine stocks being held by
wineries and a forecast 30 million extra cases of
wine production along with strong competition
for market share in key export markets is
expected to put further downward pressure on red
wine grape prices. At the same time, white grape
prices are expected to rise as wineries encourage
increased production to meet growing demand.
The Riverland indicator price for chardonnay in
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Wine grapes outlook

2000 2001 2002 2003 2004 2005 2006 2007
Unit -01 -02 -03 f -04 z -05 z -06 z -07 z -08 z

Bearing area ’000 ha  131  143  152  159  165  170  175  180
Wine grape production  s
Red wine kt  795  911  804 1 076 1 108 1 123 1 138 1 152
White wine kt  498  576  517  613  656  696  737  777
Multipurpose kt  129  120  100  104  105  100  101  101
Total kt 1 422 1 606 1 420 1 793 1 868 1 919 1 976 2 031
Wine exports  
Quantity ML  340  417  521  613  697  775  851  921
Value
– nominal A$m 1 630 2 000 2 515 2 941 3 310 3 645 3 959 4 237
– real  a A$m 1 724 2 056 2 515 2 866 3 148 3 381 3 583 3 741
Indicator price, Riverland
Cabernet sauvignon A$/t  753  803  695  685  685  675  660  660
– real  a A$/t  797  825  695  668  651  626  597  583
Chardonnay A$/t  701  753  805  825  790  775  760  760
– real  a A$/t  742  774  805  804  751  719  688  671

a In 2002-03 Australian dollars. s ABARE estimate. f ABARE forecast. z ABARE projection.
Sources: ABS, International Trade, electronic data service, cat. no. 8504.0; Australian Wine Export Council; Australian Wine and 
Brandy Corporation, Approved Wine Shipments, Adelaide; ABS, Australian Wine and Grape Industry, cat. no. 1329.0; ABARE.
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2003-04 is forecast to rise by 2 per cent to $825
a tonne.

Medium term outlook

Australian export growth to continue
Growth of the Australian wine industry has pri-
marily been driven by demand in overseas mar-
kets. In the midst of weak global demand for
wine, consistent quality, strongly branded and
competitively priced Australian wine exports
have captured market share from European pro-
ducers that have for some time been well estab-
lished within Australia’s current export markets.
Growth of Australian wine exports is projected
to continue over the five years to 2007-08, in-
creasing by around 75 per cent to 921 million
litres.

By 2007-08 around 67 per cent of Australian
wine is projected to be exported, compared to 52
per cent in 2001-02. The growth of Australian
exports over the projection period is expected to
average 10 per cent a year, compared with 17 per
cent a year over the previous decade. It is
expected that the proportion of Australian wine
sold to the United Kingdom will fall, as exports
to the United States, Canada, and Scandinavia
increase, but at a slower rate than in previous
years.

Demand for wine in Australia’s key overseas
markets is likely to increase as consumer prefer-
ences continue to shift away from European
product toward the growing number of strongly
branded, premium quality and competitively
priced wines offered by ‘new world’ producers.
Further global mergers and acquisitions involving
Australian wine companies will increase the
amount of bulk wine being sourced from
Australia and other markets.

The demand for Australian wine over the
medium term will also be dependent on macro-
economic factors, in particular the extent of a
recovery in world economic growth and fluctu-
ations in the Australian dollar. A recovery in eco-
nomic growth in Australia’s major export markets
is assumed over the medium term. As incomes
rise, wine consumers tend to substitute expensive
wines for cheaper wines as they upgrade the

quality of their purchases. As a result, it is likely
that volumes of wine being sold into the higher
value markets will rise, such as those in north
America. Offsetting this to some extent is an
assumed appreciation of the Australian dollar
against the currencies of major export markets
that will reduce the price competitiveness of all
Australian wine exports at a time when interna-
tional competitiveness will be increasingly impor-
tant. Overall, the Australian wine industry is
likely to experience strong export market demand
for both lower valued bulk wine at one end of the
market and higher valued super premium wine
at the other end.

The value of Australian wine exports is pro-
jected to rise 44 per cent between 2003-04 and
2007-08 to over A$4.2 billion in nominal terms
(A$3.7 billion in real terms). Such an achieve-
ment would far exceed the target of A$3.4 bil-
lion in annual sales by 2010 set by the Australian
wine industry in its marketing plan, The
Marketing Decade (WFA and AWBC 2000).

Competition within key export destinations
to strengthen
The comparative advantage that the Australian
wine industry has developed over other wine pro-
ducing countries during the past decade will
become more difficult to maintain over the
medium term. The competition faced by the
Australian wine industry for market share within
key export markets is expected to further inten-
sify as other new world wine producing countries
are increasing their production and export of
quality wine at a similar rate to Australia (albeit
from a lower base).

Most other wine producing countries are
attempting to emulate Australia’s export success.
Over the past decade, other new world producers
such as South Africa, the United States and Chile
have substantially increased their area of vines
planted to wine grapes. These plantings are
increasingly being aimed toward consumers’
preference for premium wine grape varieties such
as cabernet sauvignon, shiraz, merlot and
chardonnay. Due to the growing globalisation of
the world wine industry and as individual indus-
tries mature, technology transfer between coun-
tries and technology adoption is becoming more



prevalent, which is enabling countries to produce
higher quality products. Further, the traditional
wine producing countries in the European Union
are receiving a variety of support measures with
the aim of improving their international compet-
itiveness and recapturing market share.

There is an ever growing reality that the
growth in world production of quality wine will
exceed the growth in world demand for quality
wine. New world wine producing countries, such
as Australia, Chile, the United States and South
Africa, are holding large inventories as a result
of the strong growth in production and the sub-
dued demand growth in both domestic and key
export markets. Consequently, there has been sig-
nificantly greater competition for export market
share. For example, as Australia competes with
France for the number one position in the UK
market, South Africa and the United States have
both outperformed Australia’s export growth rates
by volume and value to the United Kingdom in
recent years (Low 2003). As with Australia, this
competition is putting increasing pressure on each
country’s wine grape producers to produce
quality wine grapes at world competitive prices.

New markets required to maintain returns
Despite the possible consequences of increased
exposure to market risk, Australian export market
concentration has been increasing over the past
decade. The largest two markets in particular, the
United Kingdom and the United States, together
accounted for 72 per cent of Australian wine
exports in 2001-02. A decade earlier, these mar-
kets accounted for 47 per cent of total exports. In
2001-02, the UK and US markets also encom-
passed over 80 per cent of the growth in both the
value and volume of exports from the previous
year.

As competitive pressures mount in the
European and north American export markets,
new and potential markets will need to be devel-
oped in order to maintain Australia’s current high
average export returns per litre. Australian wine
exporters will have to diversify into new markets,
remain innovative in all aspects of the industry,
especially marketing, and increase investment in
promotion and marketing activities to enter new
and higher valued markets. For example, Asia

represents an export destination with long term
growth prospects for the Australian wine industry
because of the potential for increases in per
person consumption, a growing western influ-
ence and the region’s proximity to Australian sup-
pliers.

Bulk wine exports are expected to increase
over the projection period, with winery stock
levels to remain high relative to sales volumes.
In volume terms, bulk wine sales more than dou-
bled over the four years to 2002, while their share
as a proportion of total exports rose from 12 per
cent to 14 per cent. However, this share is
expected to decline over the medium term given
the slowing growth in production that will
increasingly be required to meet growth in bot-
tled wine exports.

At the same time, the proportion of bottled red
table wine is expected to continue to rise slowly
as the demand and production of premium red
grapes expands. Bottled red wine exports have
increased from 42 per cent of total table wine
exports in 1999 to 49 per cent in 2002. As bot-
tled red wine exports on average have a higher
value than bulk red wine exports, it is expected
that this will have a greater effect on the value of
exports than the effect of increasing bulk wine
exports. Nevertheless, additional international
competition is expected to result in average unit
values of exports falling by 11 per cent in real
terms from $4.68 to $4.06 a litre over the pro-
jection period.

Domestic consumption remains subdued as
imports rise
Domestic consumption of wine (including
imports) is projected to rise by 12 per cent to
around 22.6 litres per person by 2007-08. In
2002-03, per person wine consumption is esti-
mated to have risen by 6 per cent to 21.3 litres,
mostly in response to heavy price discounting by
wineries.

Imports are expected to rise throughout the
projection period, as Australian production
growth declines. As production slows, an
increasing share of relatively high valued
Australian wine will be used in bottled wine
sales, with cheaper imported wine being used for
cask wine sales. Therefore, the value of imports
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is likely to fall as cheaper bulk wine is imported.
The average unit value of imports rose to be
around A$7.98 a litre in 2001-02. However, in
the first five months of 2002-03, the average value
of imports was A$7.68 a litre, a fall of 3 per cent
compared with the same period of the previous
year.

Australian wine grape prices to fall in 
real terms
The Riverland indicator price for cabernet sauvi-
gnon is projected to fall by 13 per cent (in 2002-
03 dollars) between 2003-04 and 2007-08, and
the price for chardonnay is projected to fall by
17 per cent. These declines reflect expected
increases in world supply of quality wine out-
stripping increases in world demand. Important
to the price outcomes will be the maintenance of
market access, marketing and promotional
activity and quality standards.

Other factors that will influence industry
returns include changes in consumer tastes and
fashion, and any significant disease outbreaks in
important wine growing countries. Increased
international competition, combined with greater
premiums and discounts incurred by growers to
increase the quality of grapes and the efforts of
wineries to improve quality through the produc-
tion process, could mean that consumers receive
increased quality for little or no increase in the
price of wine.

Area of new plantings to stabilise
The bearing area of wine grapes in Australia is
projected to reach 180 000 hectares in 2007-08,
which is almost three times the bearing area in
1995-96. However, with plantings assumed to
remain around current levels the area of non-
bearing vines is projected to be 4 per cent of the
total area planted by 2007-08, down from 21 per
cent in 1999-2000.

Australian wine grape production is projected
to increase by 13 per cent between the 2004 and
2008 vintages to over 2 million tonnes. Red wine
grape production is projected to increase by 7 per
cent to nearly 1.2 million tonnes, while white
grape production is projected to increase by 27
per cent to 777 000 tonnes. Hence, the share of
red grape production from total output is likely

to remain unchanged from 2000-01 at around 57
per cent.

Production of the three major red varieties is
projected to increase on average by 24 per cent
between 2001-02 and 2007-08. At the end of the
forecast period, shiraz is expected to remain the
dominant grape variety, while chardonnay will
have regained the second largest tonnage posi-
tion after being surpassed by cabernet sauvignon
in 2000-01.

Wine stocks as a ratio of wine sales are esti-
mated to have peaked in 2001-02 at just over two
years worth of sales. Stocks to sales ratios are
projected to be slightly less than two and to fall
slowly over the projection period as demand con-
tinues to grow and production growth declines.
The wineries standard is to keep this ratio
between 1.5 and 1.75 to limit cash flow and
storage problems (National Winegrapes Outlook
Conference 2002).

Market access issues
Among the various factors likely to influence
future earnings for the Australian wine industry,
is the issue of market access. If Australia is to
achieve the projected increase in exports over the
medium term, the Australian industry requires
open access to markets. Increased market access
is likely to be sought through the current round
of World Trade Organisation negotiations, future
bilateral and multilateral agreements, through a
reformed International Office of Vine and Wine
and membership of the World Wine Trade Group
comprising the new world producers.

Overall, tariffs faced by Australian wine
exports are not particularly high and lower in
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Production of major varieties

2001-02 2007-08

kt kt

Shiraz 364 486
Cabernet sauvignon 287 351
Merlot 109 125
Chardonnay 266 431
Semillon 107 101
Colombard 62 75



average terms than those faced by its main com-
petitors in world wine trade. This is a conse-
quence of Australia’s wine exports largely being
confined to the European Union and north
America where tariffs are relatively low. How-
ever, tariffs for wine remain high in some poten-
tial growth markets for Australian wine,
particularly in Asia and south America. This in
turn has placed greater pressure on major pro-
ducing countries, particularly the European
Union, to rely on various nontariff trade barriers
in order to maintain a similar level of protection
for their wine industry as that established before
the Uruguay Round. It is these nontariff barriers
that will increasingly become the focus of future
WTO rounds for the Australian wine industry and
government.

Domestic support of agricultural industries
remains an issue despite the reforms brought
about under the Uruguay Round Agreement on
Agriculture. In the case of wine, it is over-
whelmingly the European Union that supports its
domestic industry through export subsidies,
market intervention and direct payments for con-
verting vineyards to more marketable grape vari-
eties. The more concerning of these supports are
those used to reorient production toward changing
market demand such as payments for the con-
version of vineyards. This support is blatantly
aimed at regaining market share recently lost to
new world wine producers, with payments to
increase substantially over the next few years.
The European Union claims these increases are
allowable under WTO arrangements because they
are accompanied by production constraints.

A key strategy to maintaining Australia’s
access to some of its largest overseas markets is
participation in the World Wine Trade Group.
This group includes the wine producing coun-
tries of Argentina, Australia, Canada, Chile,
Mexico, New Zealand, South Africa, the United
States and Uruguay and consists of industry and
government representatives from each country
that meet twice a year with the objective of
enhancing wine trade.

In December 2001, five countries — Australia,
Canada, New Zealand, Chile and the United

States —signed a multilateral Mutual Acceptance
Agreement on Oenological Practices (MAA).
Argentina and South Africa were also involved
in negotiating the agreement and are expected to
sign the agreement in the near future. Each of the
five signatory countries will permit wine imports
from other participating countries provided that
wines are made in accordance with the producing
country’s domestic laws and technical wine
making requirements and regulations. The next
issue to be negotiated will be an agreement on
wine labeling. That agreement will encompass
the standardisation of mandatory labeling require-
ments between participating countries and where
possible the mutual acceptance of other labeling
practices.

In 1994, Australia and the European Com-
mission entered into an agreement to regulate and
promote the bilateral flow of trade in wine. The
agreement sets out the accepted oenological prac-
tices and processes authorised by both parties,
the reciprocal protection of wine names and
related provisions on description and presenta-
tion of wines, and the protection of geographical
indications and traditional expressions. However,
several issues relating to the phase-out dates for
certain generic terms and the form of protection
for ‘traditional expressions’ are still to be nego-
tiated.
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Beef and veal
The drought across much of the country will have
a major effect on the outlook for beef and veal.
The drought has led to a significant increase in
turnoff as producers are forced to offload stock
as feed and water supplies dry up. This in turn
has led to a significant fall in Australian saleyard
prices of cattle. Once the drought breaks cattle
prices will increase sharply as producers with-
hold stock to rebuild their herds and restocker
demand increases. The timing of the break is crit-
ical to the outlook. An autumn break is assumed
to be the most likely.

With over 60 per cent of Australian beef and
veal production exported, changes in international
markets can have significant impacts on the
Australian beef industry. Developments in Japan
are of key importance to the outlook. While the

• Drought conditions in Australia are having
a major effect on the meat producing indus-
tries, with beef prices falling as a result of
high turnoff of drought stressed cattle, lamb
prices being high as a result of low lamb
availability, and high feed grain prices
reducing profitability in the pig meat, poultry
meat and grain fed cattle industries.

• Other factors affecting prospects for
Australia’s meat industries over the next five
years will include the extent to which protec-
tive trade devices such as quotas and tariffs
constrain exports to important markets.
Increased competition in international mar-
kets from countries restricted in their exports
in 2001 and 2002 by animal disease con-
cerns — specifically Uruguay, Argentina, the
Republic of Korea and some members of the
European Union — will also provide chal-
lenges for the Australian meat industries.

In Australia, drought is expected to influence pat-
terns of meat consumption over the next couple
of years. As the cattle and sheep industries
recover from drought, lower beef and sheep meat
supplies are likely to result in higher retail prices
for these meats. Per person consumption of beef
is forecast to fall below that of relatively cheaper
poultry meat (mainly chicken) in 2003-04 for the
first time. Pig meat consumption is expected to
change little over the outlook period (figure A).

MEAT OUTLOOK TO 2007-08
rebuilding after drought
Daniel McDonald, Dale Ashton, Trish Gleeson, Ian Shaw and Alistair Davidson
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discovery of additional cases of BSE (bovine
spongiform encephalopathy or ‘mad cow’ dis-
ease) seems to have had no lasting impact on
Japanese consumers’ demand for beef, and
exports to Japan are recovering, the likely impo-
sition of safeguard action against rising imports
will damage the recovery in Australian exports
to Japan.

Beef prices to increase with rain
2001-02 was a boom year for the Australian beef
industry, with Australian saleyard prices aver-
aging 306 cents a kilogram (dressed weight).
However, for 2002-03, beef prices are estimated
to average just 237 cents a kilogram, down 23 per
cent from the previous year. This dramatic fall in
price has been driven primarily by the drought,
which has resulted in yardings rising sharply and
prices falling as producers offload stock they can
no longer afford to feed.

Weak demand from Japan since the discovery
of BSE in that country in September 2001 
has also contributed to the lower prices in 2002-
03. When considering price movements it should

be noted that the weighted saleyard indicator
price is based on tightly specified types of ani-
mals in terms of weight and carcass characteris-
tics. However, with large yardings of drought
affected stock, many animals will be sold for
slaughter at prices lower than those suggested by
the indicator. Therefore, the average price
received by many producers selling drought
affected animals is likely to have fallen by sub-
stantially more than the 23 per cent drop in the
indicator price.

Previous experience suggests that, following
drought breaking rains, the saleyard price of cattle
is likely to spike upwards as producers withhold
stock and restocker demand increases. Assuming
an autumn break to the drought, there are likely
to be strong prices for cattle in the second and
possibly third quarters of calendar 2003. Prices
can be expected to ease from spring onwards as
turnoff increases. Saleyard beef prices are fore-
cast to average 20 per cent higher in 2003-04 at
285 cents a kilogram (dressed weight). Prices are
projected to decline over the medium term as
domestic production rises.

2000 2001 2002 2003 2004 2005 2006 2007
Unit -01  -02 -03 f -04 z -05 z -06 z -07 z -08 z

Saleyard price
– nominal Ac/kg  266  306  237  285  260  253  247  243
– real  a Ac/kg  281  314  237  278  247  235  224  215
Cattle numbers  b million  27.7  28.5  27.2  27.0  27.6  28.2  28.6  28.9
– beef million  24.5  25.4  24.2  23.9  24.5  25.0  25.4  25.7
Slaughterings  ’000 8 899 8 615 9 467 7 685 7 785 8 593 8 985 9 214
Production kt 2 080 2 034 2 104 1 740 1 816 2 048 2 141 2 196
Consumption  

per person kg  33.9  35.0  37.5  33.3  34.7  35.2  35.8  36.1
Retail price
– nominal Ac/kg 1 112 1 311 1 316 1 397 1 400 1 421 1 445 1 470
– real  a Ac/kg 1 177 1 348 1 316 1 362 1 331 1 319 1 307 1 298

Exports  
Value A$m 4 127 4 331 3 708 3 521 3 332 3 871 3 993 4 040
Volume  c kt  959  902  916  723  750  895  946  973
– to United States kt  389  403  338  283  285  340  378  378
– to Japan kt  336  243  273  246  265  335  345  365
– to Rep. of Korea kt  57  71  90  59  70  80  85  90
Live cattle   ’000  846  797  950  900  975 1 050 1 125 1 180  
a In 2002-03 Australian dollars. b At 31 March on establishments with an estimated value of agricultural operations of $5 000 
or more in 1998-99, and at 30 June thereafter. c Fresh, chilled and frozen, shipped weight. f ABARE forecast. z ABARE 
projection.
Sources: Department of Agriculture, Fisheries and Forestries; Australian Bureau of Statistics; ABARE.

Beef and veal outlook



Further growth in grain fed industry
expected

Grain finishing of cattle continues to grow as pro-
ducers seek to increase the quality and value of
their product. However, fed cattle production is
estimated to have dipped slightly in 2002-03, with
1.95 million cattle slaughtered off feed, because
of higher grain and fodder prices and reduced
feeding margins. A shortage of suitable feeder
cattle as herd rebuilding occurs and continued
high feed costs are expected to limit growth in
grain fed beef production in 2003-04. Over the
medium term, output of fed beef is expected to
grow strongly, with almost 2.4 million cattle pro-
jected to be slaughtered off feed in the last year
of the outlook period.

The rise in fed cattle turnoff is but one mani-
festation of significant structural change occur-
ring within the Australian beef industry. With
more cattle being either finished on grain domes-
tically, or exported live to be fattened in feedlots
overseas, producers have been reducing grassfed
steer and bullock production in favor of more
feeder calf production. This value adding trend
is expected to continue throughout the projection
period with slaughter of grassfed steers and bul-
locks falling from 23 per cent of total slaughter
in 2001-02 to 17 per cent in 2007-08.

Lower exports to north America
Parts of the United States remain affected by
drought, and cow and heifer slaughter has
remained relatively high. The US cattle herd has
continued to decline, down to an estimated 96.1
million as at 1 January 2003. Slaughter of fed
cows and heifers is likely to be down slightly over
the next few years as US producers recover from
drought, resulting in firm US demand for manu-
facturing quality beef imports over the outlook
period.

The filling of the US beef import quota in
2003 is unlikely. If the drought breaks in autumn
as assumed, then Australian beef exports to the
United States will be well down, as producers
withhold cows from market to rebuild herds. In
such a situation, the US quota is not expected to
become binding until around 2006-07.
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Higher production in the United States, and
the re-entry of south American countries such as
Argentina and Uruguay into Pacific rim markets
after the foot and mouth disease outbreaks in
2001 that led to the exclusion of their beef from
markets in the region will place further pressure
on cattle prices toward the end of the outlook
period.

Cattle numbers down due to drought
Cattle numbers are forecast to fall by 1.3 million
to be 27.2 million in the year to June 2003 due
to additional drought induced turnoff. Although
rebuilding of the cattle herd is expected to begin
once the drought breaks, low calving rates in
2003-04, due to cows lacking condition at joining
time, are projected to result in a small further
reduction in numbers during the course of 2003-
04. Cattle numbers are projected to rise thereafter
to reach 28.9 million in June 2008.

Beef production is estimated to be up slightly
in 2002-03 (figure B). Higher cattle slaughter in
response to the drought is expected to be offset
in part by lower slaughter weights resulting from
the larger proportion of cows and underfinished
stock in the kill. Production is forecast to drop
sharply in 2003-04 as producers withhold stock
from slaughter to rebuild depleted herds. Over
the medium term, production will rise as the herd
expands, with production projected to reach
around 2.2 million tonnes by the end of the out-
look period.
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The US Department of Agriculture has pro-
posed the reopening of the US market to
Uruguayan beef, following recognition that
Uruguay has reestablished its foot and mouth dis-
ease free status. No date has been set for recom-
mencement, as public comment is being sought
on the proposal, which will be subject to evalu-
ation. Prior to its exclusion from the US market,
Uruguay had an annual quota of 20 000 tonnes.

Australian beef exports to Canada were up
again in 2002 to approximately 83 000 tonnes
and well above Australia’s quota of 35 000
tonnes. The rapid rise in exports to Canada can
be attributed to the closure of that market to
Argentina and Uruguay in response to outbreaks
of foot and mouth disease in those countries in
2001. The resumption of South American exports
to Canada is likely to displace Australian over
quota exports to this market. Combined with
lower overall production as Australia recovers
from drought, exports to Canada are projected to
fall back to around 35 000 tonnes a year over the
outlook period.

Uruguay has already been granted permission
to resume exports to Canada but exports are yet
to commence. Once shipments are accepted by
the United States, shipments to Canada are likely
to follow quickly. Argentina is likely to com-
mence exporting to Canada and the United States
in 2004.

Japan and Korea
Beef demand in Japan is recovering reasonably
strongly following the BSE scares. The initial
incidents of BSE resulted in a slump in domestic
Japanese consumption of beef, with consump-
tion falling by around 50 per cent after the first
BSE case in September 2001. However, the more
recent cases of BSE detection appear to have had
little or no impact on demand. This is because
the Japanese government has gone to consider-
able lengths to guarantee consumer safety with
all slaughter cattle tested for BSE. With this
regime in place, additional discoveries had been
expected.

The recovery in domestic Japanese demand
has also led to a recovery in imports, which have
returned to near pre-BSE levels. This increase in
imports may lead to the WTO permitted Japanese

‘safeguard’ tariff on beef imports being invoked
in August 2003, with the result that the beef
import tariff will ‘snap back’ from 38.5 per cent
to the WTO bound rate of 50 per cent. For this
to occur, cumulative quarterly imports must
increase by more than 17 per cent on the same
period a year earlier. If June quarter imports
trigger the safeguard then the tariff increase is
likely to be invoked for the eight months from 1
August 2003 to the end of the Japanese fiscal year
on 31 March 2004 (figure C). The potential
impacts of this safeguard action on Australia are
examined in box 1.

In addition to the impact of the Japanese beef
safeguard on Australian exports to Japan,
recovery of Australian exports to that market is
likely to be impeded in 2003-04 and 2004-05 by
the overall reduction in beef production, including
fed cattle production and hence exports, as the
Australian beef industry recovers from drought.

Exports to the Republic of Korea are forecast
to fall to 59 000 tonnes in 2003-04 as lower pro-
duction restricts exports to all markets. Exports
to Korea are expected to recover reasonably well
over the medium term, driven by continuing
strong economic growth in that country.

Australia may also face further competition in
the north Asian market from south American beef
producers toward the end of the outlook period
as Uruguay, Argentina and Brazil manage to gain
entry to foot and mouth disease sensitive markets
in the Pacific rim such as Japan and Korea.
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In a side agreement to the WTO Agreement on
Agriculture in 1994, the Japanese government
negotiated a safeguard to protect its beef industry in
the event of rapidly rising imports. Under this
safeguard agreement, the beef import tariff currently
applied at 38.5 per cent can be raised to the maximum
rate of 50 per cent, bound under the WTO agreement.

In late 2001, Japanese demand for beef, both
domestic and imported, fell dramatically after the
discovery of bovine spongiform encephalopathy
(BSE) in the Japanese dairy cattle herd. Japanese
consumer demand is now improving and the
associated recovery in imports could be misrep-
resented as a fresh expansion in foreign sourced
supplies that is potentially damaging to the Japanese
industry and requiring safeguard action.

If cumulative quarterly imports in a Japanese fiscal
year (April–March) of either chilled or frozen beef
exceed the volume in the comparable period in the
previous year by 17 per cent, the government of Japan
may invoke the safeguard for the remainder of the
fiscal year. There is a strong possibility that a rise in
imports in the June quarter of 2003 will trigger the
beef safeguard and the higher tariff will apply from
1 August 2003. The beef safeguard has previously
been invoked twice for frozen beef; from August 1995
to March 1996 and from August 1996 to March 1997
(figure C).

Japan’s place in Pacific beef trade
Japan imports approximately 950 000 tonnes (carcass
weight equivalent) of beef from Pacific basin
suppliers, principally the United States, Australia and
New Zealand, that meets roughly two-thirds of its
total annual beef requirements of 1.5 million tonnes.
Total beef trade around the Pacific basin is
approximately 4.6 million tonnes, of which Japan
accounts for around 20 per cent. Shocks to Japan’s
beef imports and the associated effect on Pacific
market beef prices are likely to have little effect on
the aggregate Pacific rim countries’ beef market of
around 20 million tonnes a year.

The expected tariff escalation on beef imports into
Japan from 38.5 per cent to 50.0 per cent equates to
a relative increase in the tariff rate of 29.9 per cent.
However, the relative increase in the landed price
of imported beef is 8.3 per cent, all other things
constant.

Estimating the impacts
To analyse the effect of potential safeguard action on
the Australian beef industry, an annual model of the
Pacific beef market was developed using some
elements of the OECD’s AGLINK model. The
Japanese beef industry was recast on a quarterly basis
to allow analysis of the dynamics that give rise to the
safeguard mechanism and to properly estimate the
market effects on a basis comparable with the
mechanism. A baseline projection was developed such
that consumer demand and imports for beef in Japan
were assumed to recover to pre-BSE levels by the end
of 2003. A safeguard was applied to the baseline
scenario for three quarters: September quarter 2003,
December quarter 2003 and March quarter 2004.

Effect of the safeguard on Pacific markets
In response to higher beef prices, Japanese beef
consumption is estimated to be around 1 per cent
lower than in the baseline in each quarter of the
safeguard period. Despite higher beef prices over the
safeguard period, Japanese beef production is
estimated to remain relatively unchanged, largely
because of the biological constraints associated with
increasing supply.

It is estimated that Japanese imports would fall by
roughly 2.5 per cent (25 000 tonnes) during the 2003
calendar year and then increase by 0.9 per cent over
2004 compared with the baseline scenario. The US
beef price is estimated to fall by about 0.3 per cent in
2003 as a result of reduced Japanese imports. The
marginal fall in the Pacific beef price is expected to
reduce US exports by 1.5 per cent (20 000 tonnes)
and slightly increase imports by Mexico (3000 tonnes)
and Korea (1000 tonnes). This behavior is reversed
in 2004 as the US beef price recovers.

Impacts on Australia
Production in Australia over the simulation period up
to 2006 is largely unaffected because of the biological
constraints on beef production systems. The assumed
recovery in the Australian beef industry proceeds at
a slightly reduced rate, with production down 0.01
per cent in 2003 relative to the baseline as a

Box 1: Safeguard action likely for Japanese beef imports
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Record live exports
The live export market has been particularly
strong, with exports of live cattle increasing by
19 per cent in 2002-03 to an estimated 950 000
animals. Exports are forecast to fall in 2003-04
as prices rise in response to producers rebuilding
their herds. Over the medium term, live cattle
exports are projected to rise to 1.18 million in
2007-08 as more producers, particularly in
northern Australia, focus their operations on this
market.

Indonesia is Australia’s most significant export
market, accounting for over 40 per cent of all live
cattle exports. It has grown strongly to a record
high level in 2002.

Egypt is Australia’s second largest market,
although exports in 2002 were down because of
decreased tourism and a weaker currency.
Philippine imports increased against a backdrop
of a weak economy but are still well below pre-
vious highs. Malaysian imports have also con-
tinued to increase, reaching record levels in 2002.

Stronger economic growth in Asia over the
medium term is expected to result in increased
demand for live cattle in these markets.

Sheep meat

Drought to cut supplies
Lower Australian lamb supplies, combined with
strong domestic and overseas demand for lamb,
is estimated to result in a 4 per cent rise in
average saleyard lamb prices in 2002-03.

The worsening drought throughout calendar
2002 resulted in lower lambing percentages and
is estimated to bring a 3 per cent fall in total lamb

consequence (as shown in the table below). The lower
domestic wholesale price stimulates increased
consumption during 2003 by 0.06 per cent relative to
the baseline. Exports are estimated to fall by 0.04 per
cent relative to the baseline.

To gain an idea of the costs of the beef safeguard
to Australian beef producers, changes in producer 

gross returns as a result of the potential safeguard
implementation were considered over the 2003 and
2004 calendar years. The gross value of beef produc-
tion in Australia is calculated by multiplying total
beef production by the beef market price. The
estimated cost to producers is approximately A$9
million, or 0.15 per cent of gross value of production.

Australian beef industry — Japanese safeguard imposed on baseline

2002 2003 2004

% a % a

Production kt cwe 2 333 2 257 –0.01 2 194 0.04
Imports kt cwe 2 2 0.00 2 0.00
Consumption kt cwe 738 723 0.06 700 0.02
Exports kt cwe 1 596 1 536 –0.04 1 496 0.05
Stocks (closing) kt cwe 30 30 0.00 30 0.00
Beef market price A$/100kg cw 231 251 –0.14 270 –0.04

a Difference from baseline recovery from BSE crisis.

Box 1: Safeguard action likely for Japanese beef imports  continued
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slaughter for the 2002-03 financial year (figure
D).

With lambing percentages expected to remain
low in the coming year, because of the effect of
the current drought on joinings, total lamb
slaughter is forecast to fall by a further 6 per cent
in 2003-04. Lower lamb availability and contin-
uing growth in demand for lamb, particularly in
Australia and the United States, are forecast to
result in saleyard lamb prices rising by a further
1 per cent in 2003-04, to average around 330
cents a kilogram.

Lamb production is estimated to fall by 3 per
cent in 2002-03 as drought conditions reduce
slaughter weights, with many producers in New
South Wales and Victoria being forced to turn
lambs off for slaughter earlier than usual. With
lamb slaughter forecast to fall further in 2003-

2000 2001 2002 2003 2004 2005 2006 2007
Unit -01 -02 -03 f -04 z -05 z -06 z -07 z -08 z

Saleyard price for sheep
– nominal Ac/kg  101  183  181  190  194  202  210  213
– real  a Ac/kg  107  188  181  185  184  187  190  188

Saleyard price for lambs
– nominal Ac/kg  201  314  326  330  285  289  294  293
– real  a Ac/kg  213  323  326  322  271  268  266  259

Retail price for lamb
– nominal Ac/kg  763  947  984  996  860  872  887  884
– real  a Ac/kg  807  974  984  971  818  809  803  781

Sheep numbers  b million  111  103  97  103  104  108  111  115

Slaughterings  
Sheep ’000 16 628 14 492 15 216 11 536 14 213 14 221 14 039 14 842
Lamb ’000 18 629 17 444 16 993 16 017 16 509 17 134 17 415 17 864
Production  c  
Mutton kt  348  282  312  237  292  292  288  305
Lamb kt  367  349  340  320  330  343  348  357
Consumption  per  person
Mutton kg  5.8  4.5  4.7  2.5  4.2  4.2  4.3  4.7
Lamb kg  12.3  11.4  11.4  12.1  13.0  13.0  13.4  14.1
Exports
Mutton  d kt 180 158 168 164 160 159 155 155
Lamb  d kt  115  109  116  126  133  138  126  129
– to United States kt  28  29  26  37  41  44  48  50
Live sheep ’000 5 936 6 443 6 023 5 500 5 500 5 500 5 500 5 500

a In 2002-03 Australian dollars. b At 31 March on establishments with an estimated value of agricultural operations of $5 000 
or more in 1998-99, and at 30 June thereafter. c Carcass weight. d Fresh, chilled and frozen, shipped weight. f ABARE forecast. 
z ABARE projection.
Sources: Australian Bureau of Statistics; Department of Agriculture, Fisheries and Forestry; ABARE.

Sheep meat outlook

04, production is forecast to fall by around 6 per
cent to 320 000 tonnes.

Adult sheep turnoff increased sharply during
calendar 2002 as seasonal conditions deteriorated.
For 2002-03, sheep slaughter is estimated to rise
by 5 per cent to 15.2 million. With an assumed
improvement in seasonal conditions over the
coming year, sheep slaughter is forecast to fall
dramatically in 2003-04 as producers rebuild
flock numbers in response to attractive lamb and
wool prices, reversing the downward trend in the
flock of the 1990s (figure E).

Changing structure of the sheep flock
Low wool prices during the 1990s and the
opening up of the US lamb market have resulted
in substantial changes in lamb production in
Australia. As a result, for many farmers, revenue
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from lamb sales is contributing a growing pro-
portion of farm receipts. Prime lamb production
is now considered by an increasing number of
sheep producers to be their primary activity.

Growth in the specialist lamb industry and pro-
ductivity improvements have resulted in increased
lamb production over the past decade, despite the
downward trend in total sheep numbers. With
prices for both lamb and wool projected to remain
relatively attractive over the medium term there
are likely to be increased incentives for some
movement of farm resources back into sheep and
wool production, thereby reversing the trend of
the past decade.

With sheep numbers expected to rise over the
medium term, lamb slaughter is projected to
increase to nearly 18 million by 2007-08. Average
saleyard lamb prices are projected to decline
slightly (in nominal terms) as numbers slaugh-
tered increases over the next few years.
Nevertheless, with continuing strong growth in
demand from both domestic and export markets,
lamb prices are expected to stay relatively high
over the projection period.

A key factor in the outlook for sheep meat is
the expectation that adult sheep turnoff will
decline over the medium term. While total num-
bers slaughtered are projected to rise over the next
five years, slaughterings as a proportion of the
total flock are expected to come down from the
high proportions slaughtered over the last three
years (figure E).

If adult slaughterings stay high, and live sheep
exports stay around projected levels, the sheep
flock could be expected to decline over the period
to 2007-08 rather than increase by the modest
amount currently projected.

Live sheep exports
The live sheep export trade has been dominated
by the Middle East, with the largest buyers being
Saudi Arabia, Kuwait, the United Arab Emirates,
Jordan, Oman and Bahrain. Live sheep for export
from Australia are sourced primarily from
Western Australia, South Australia and Victoria.

Demand for Australian live sheep in the
Middle East may ease in the short term because
of political uncertainty in the region. Also, lower
sheep numbers in the short term because of
drought are expected to constrain the availability
of sheep for live export. As a result, live sheep
exports are forecast to fall by around 9 per cent
to 5.5 million in 2003-04, and to remain around
this level out to 2007-08.

A specialised industry has developed to supply
sheep for the live trade, with lean male sheep
being preferred by Middle East buyers. A
growing number of producers specialising in live
sheep for export have in recent years increased
the proportion of fat tailed sheep breeds in their
flocks (such as Dorper and Damara sheep) which
are particularly suited to live export require-
ments.

Pig and poultry meats

Expansion in Australian pig meat
production halted
Declining producer profitability as a result of sub-
stantial increases in feed grain prices in 2002-03
(figure F) is likely to halt the expansion in the
Australian pig meat industry evident since 1999-
2000. After rising by 16 per cent in the two years
since 1999-2000, the sow herd is forecast to fall
by 1.5 per cent between June 2002 and June
2003. In addition, fewer joinings and lower fer-
tility are estimated to have resulted in a 7 per cent
drop in the number of pigs weaned in 2002-03.
As a result, for the first time in three years,
slaughter and pig meat production are forecast to

Sheep numbers and proportion of adults
slaughteredE

Total sheep numbers Sheep slaughter ratio

1997
-98

2002
-03

2007
-08

1987
-88

1992
93

1982
-83

0

50

100

150

%

10

20

30



66 australiancommodities • vol. 10 no. 1 • march quarter 2003

m e a t  o u t l o o k

fall in 2003-04 (by 10 per cent and 8 per cent
respectively).

With a return to better seasonal conditions and
increased availability of feed grains at lower
prices, pig meat production is projected to rise
again in 2004-05 and to grow by 33 per cent
between 2003-04 and 2007-08 to 479 000 tonnes
(figure G).

Australian pig meat trade continues to grow
Australia’s pig meat exports in the 2002 calendar
year increased by 17 per cent in volume to 62 000
tonnes (shipped weight) and by 13 per cent in
value to $268 million.

Singapore was again Australia’s largest market
for pig meat exports in 2002. This has been the
case since the opening up to Australia of the
Singapore market in 1999 with the nipah virus
resulting in the loss of Singapore’s major sup-
plier, Malaysia. Singapore accounted for 49 per

cent of Australian pork exports in calendar 2002,
rising by 6 per cent to $119 million.

Japan was the second largest market for
Australian pig meat exports in 2002, taking

2000 2001 2002 2003 2004 2005 2006 2007
Unit -01 -02 -03 f -04 z -05 z -06 z -07 z -08 z

Pig meat
Breeding sows  ’000  332  340  335  358  380  396  404  408
Saleyard price
– nominal Ac/kg  258  279  254  282  279  281  281  288
– real  a Ac/kg  273  287  254  275  265  261  254  254
Slaughterings  ’000 5 016 5 402 5 471 4 934 5 992 5 923 6 414 6 420
Production kt  365  396  393  361  441  438  476  479
Consumption
    per person kg  18.0  18.0  18.0  17.7  17.9  17.9  17.7  17.6
Imports
– fresh kt  23.8  41.9  44.0  70.0  66.0  71.0  85.0  92.0
– preserved kt  2.2  2.3  2.8  2.9  2.7  2.7  2.8  2.9
– total kt  26.1  44.3  46.8  72.9  68.7  73.7  87.8  94.9
Exports  b kt  43.9  58.9  56.8  55.1  100.8  105.5  130.6  142.1
Retail price
– nominal Ac/kg  876 1 011 1 014 1 055 1 071 1 093 1 113 1 045
– real  a Ac/kg  927 1 039 1 014 1 028 1 018 1 014 1 007  923

Poultry meat
Production kt  657  704  752  766  800  833  868  877
Consumption
    per person kg  32.5  34.5  36.5  36.6  37.6  38.8  40.0  40.0
Exports kt  21.4  20.9  22.4  23.6  27.0  30.0  33.0  33.0
Retail price  
– nominal Ac/kg  354  384  380  388  382  375  367  358
– real  a Ac/kg  374  395  380  378  363  348  332  316

a In 2002-03 Australian dollars. b Excludes preserved pig meat. f ABARE forecast. z ABARE projection.
Sources: Australian Bureau of Statistics; ABARE.

Pig and poultry outlook
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to Japan in 2003 having now achieved freedom
from the disease.

Korea itself is another important market for
Australian pig meat exports along with New
Zealand, the Philippines, Hong Kong, France and
Germany. Australian exports are projected to
more than double to 142 000 tonnes by 2007-08,
as most of the increase in Australian pig meat
production goes to offshore markets.

Australian pig meat imports continued to rise
strongly last year, with 2002 calendar year im-
ports rising 45 per cent to around 43 500 tonnes.
Moves by the Russian Federation to impose meat
import quotas is likely to result in more Danish
pork being diverted away from Russia with some
increase in exports to Australia. Additionally,
expanding Canadian production and an appreci-
ating Australian dollar are likely to encourage
higher imports of Canadian pig meat. Pig meat
imports are projected to rise by 55 per cent to
73 000 tonnes in 2003-04 and to grow by a fur-
ther 30 per cent to 95 000 tonnes by 2007-08.

Poultry production continues to expand
Growing poultry meat demand in the wake of
high red meat prices has resulted in poultry pro-
ducers being able to pass on some of their
increased feed grain costs to consumers in the
form of higher prices. As a result, poultry meat
production is forecast to continue expanding in
2003-04, but at a slower rate than in previous
years, to 766 000 tonnes (up less than 2 per cent).
Beyond 2003-04, lower feed costs are expected
to improve poultry growers’ profitability and
poultry meat production is projected to rise on
average by around 3 per cent a year to 877 000
tonnes in 2007-08.

With domestic consumption of poultry meat
projected to continue rising (figure A), exports
are forecast to grow only marginally to reach
40 000 tonnes in 2007-08 and the industry will
remain primarily domestically focused.
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almost a quarter of Australia’s exports. Of note
though is the rate of growth in these exports, with
shipments to Japan rising by almost 50 per cent
in 2002 to 15 000 tonnes, valued at $102 million.

The imposition of the Japanese pork safeguard
in August 2001 in response to rapidly rising
imports, particularly from Denmark and north
America, was expected to constrain imports in
late 2001 and early 2002. However, the detection
of BSE in the Japanese cattle herd in September
2001 resulted in a shift in Japanese consumer
preferences for meats other than beef in 2002. As
a result, total Japanese pig meat imports rose by
11 per cent in the period January–November
2002 compared with the same eleven month
period in 2001. This is despite the pork safeguard
remaining in place until April 2002 and being
triggered again in August 2002.

With recovery in Japanese beef consumption,
Japanese pig meat imports are likely to ease from
2003 and the growth that Australia achieved in
exports to that market is not likely to be repeated
in the short term. In addition, the Republic of
Korea — a major supplier of pig meat to Japan
prior to a series of foot and mouth disease out-
breaks since 2000 — is likely to resume exports
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markets are likely to be driven mainly by changes
in supply.

World markets for dairy products remain dis-
torted, however, with nearly all of the major milk
producing and trading countries (with the excep-
tion of Australia, New Zealand and Argentina)
having policies that provide support to milk pro-
ducers. Although the nature of support varies
widely from country to country, they all lead to
distortions in international trade.

Substantial rewards await the Australian dairy
industry if some policy induced distortions in
world markets can be reduced. Previous research
(ABARE 2001) highlighted the potential eco-
nomic benefits (both globally and to nonsub-
sidised producers such as Australia) of a
reduction to trade barriers in some of the major
world markets for dairy products.

Structure of the industry
The structure of the Australian dairy industry has
changed significantly over the past decade.
Advances in technology, improved farm man-
agement, and changing domestic and world mar-
kets had, until the current drought, resulted in
increased milk production in Australia. With only
slow growth in the domestic market for dairy
products, most of the increase in production over
the past decade has been exported as manufac-
tured dairy products.

The drought has resulted in a significant fall
in Australian milk production in the current finan-
cial year. When the drought does break, milk pro-
duction is expected to recover over the next few
years; however, the rate of growth in milk pro-
duction is expected to be slower than during the
1990s (figure A).

Only limited growth in world demand for dairy
products is assumed over the medium term. As a
result, there is expected to be little upward pres-
sure on world dairy prices and outcomes in world

DAIRY OUTLOOK TO 2007-08
firm milk prices to help in recovery from drought
Brad James, Dale Ashton and Ian Shaw

• Australian milk production is projected to
grow over the next few years, but at a slower
rate than in the 1990s.

• Only limited growth in world demand for
dairy products is expected over the medium
term.

• Returns for Australian dairy farmers are
projected to remain flat (in nominated terms)
over the next few years.
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World overview

International spot prices for milk powders and
cheese have risen substantially over the past six
months, largely because of lower supplies in
Australia and stronger demand for milk powder
in EU vealer markets. Prices are expected to sta-
bilise over the remainder of the 2002-03 finan-
cial year before easing slightly in 2003-04, as
Australian milk production recovers from the
drought, but to remain well above the lows of
2002. As a result, world prices for dairy products
are forecast to average slightly higher in 2003-
04 than in 2002-03.

Over the medium term, world prices for dairy
products are projected to fall slightly in nominal
terms because of expanding supply and slow
growth in demand.

Among the developing country markets, those
in south east Asia are expected to have the best
growth, principally because of growing consumer
interest in dairy products for health and taste rea-
sons, improving infrastructure, improved pack-
aging and longer shelf life.

Prices of all dairy products are projected to
decline in real terms (figure B). Such price trends
are indicative that at least a part of the world 
dairy industry’s ability to keep increasing output
will be through productivity enhancement —
such as increasing milk yield per cow —  espe-
cially in nonsubsidising countries such as New
Zealand.

Manufactured dairy products

Skim milk powder
International spot prices for skim milk powder
rose sharply from a low of US$1163 a tonne in
July 2002 to a peak of US$1800 a tonne in
December. An increase in demand from the EU
vealer market and expectations of lower supply
from Australia because of drought appear to have
been the key factors behind the sharp increase in
prices.

Although world spot prices are forecast to ease
somewhat over the course of 2003-04, prices are
nevertheless expected to average higher than the
2002-03 lows. The world spot price for skim milk
powder is forecast to rise by 14 per cent to
average around US$1650 a tonne in 2003-04.

World prices for skim milk powder are pro-
jected to ease beyond 2003-04. Skim milk
powder will continue to face competition from
whey powder and other products in animal feeds
and foodstuff manufacture. However, in the case
of animal feeds, the effects of these substitutes
will be partly offset by the EU ban on meat and
bone meal in the feed chain that will strengthen
demand for a range of alternative feeds, including
skim milk powder.

The likely continuation of US and EU sub-
sidisation of skim milk powder exports is also
expected to contribute to weaker world prices. In
particular, the United States has retained its Dairy
Export Incentive Program under the 2002 farm
bill as a way of dispersing its large accumulated
public stocks of skim milk powder.

Whole milk powder
World prices for whole milk powder have also
risen over the past six months. After a low of
US$1210 a tonne in June 2002, monthly spot
prices rose to US$1800 a tonne in December.
Prices are forecast to average around US$1700 a
tonne in 2003-04.

Over the medium term, world demand for
whole milk powder for reconstituting into
drinking milk and as a food ingredient is expected
to continue rising. However, increasing world
production is projected to result in whole milk
powder prices falling in real terms over the next
few years.
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Cheese

Stronger demand for cheese and lower supplies,
as some milk has been diverted to milk powder
production, has contributed to recent rises in
international spot prices for cheese. From a low
of US$1550 a tonne in July 2002, world cheese
prices rose over the remainder of the calendar
year to US$1850 a tonne in December.

With milk powder prices rising more quickly
than cheese prices in the second half of 2002
(albeit from a lower base), and the need for

exporters to meet forward contracts in the face
of contracting milk powder supply in the near
term, world production of cheese is expected to
fall in the short term in favor of increased milk
powder production. As a result, international spot
prices for cheese are forecast to rise further in
2003-04, to average around US$1800 a tonne.

Over the medium term, world cheese produc-
tion is expected to increase more quickly than
growth in demand. As a result world cheese
prices are projected to fall in real terms over the
outlook period.

2000 2001 2002 2003 2004 2005 2006 2007
Unit -01 -02 -03 f -04 z -05 z -06 z -07 z -08 z

World
Indicative price
Butter
– nominal US$/t 1 293 1 127 1 082 1 280 1 290 1 270 1 240 1 230
– real  a US$/t 1 342 1 152 1 082 1 252 1 231 1 183 1 127 1 090
Skim milk powder
– nominal US$/t 2 167 1 625 1 453 1 650 1 600 1 588 1 563 1 550
– real  a US$/t 2 250 1 661 1 453 1 614 1 527 1 479 1 420 1 374
Cheese
– nominal US$/t 2 070 1 988 1 685 1 800 1 813 1 838 1 800 1 780
– real  a US$/t 2 149 2 032 1 685 1 761 1 731 1 712 1 635 1 578

Australia
Cow  numbers  b ’000 2 176 2 123 2 055 2 086 2 125 2 157 2 189 2 220
Yield per cow L 4 846 5 309 4 944 4 953 5 000 5 045 5 101 5 151

Production  
Total milk ML 10 545 11 271 10 160 10 333 10 624 10 883 11 167 11 436
Milk sales ML 1 920 1 908 1 916 1 922 1 923 1 932 1 931 1 931
Manufacturing usage ML 8 625 9 363 8 244 8 411 8 701 8 951 9 236 9 505

Butter  c kt  151  164  149  146  157  155  159  163
Cheese kt  376  431  369  361  354  374  382  391
Skim milk powder kt  244  261  238  236  254  250  256  263
Wholemilk powder kt  205  239  240  238  239  244  246  247

Milk price de
– nominal  d Ac/L  29.0  30.3  27.0  28.5  28.0  28.5  29.5  30.0
– real  g Ac/L  30.6  31.1  27.0  27.8  26.6  26.4  26.7  26.5

Export volume
Butter  c kt  108  108  108  96  97  105  109  112
Cheese kt  219  218  218  181  218  227  239  246
Skim milk powder kt  203  210  210  197  201  217  227  232
Wholemilk powder kt  167  165  165  165  168  169  175  181

Export value
– nominal A$m 3 047 3 196 2 727 2 658 2 840 3 027 3 169 3 334
– real  g A$m 3 223 3 286 2 727 2 591 2 701 2 808 2 868 2 944
a In 2002-03 US dollars. b At 31 March on establishments with an estimated value of agricultural operations of $5 000 or more 
in 1998-99, and at 30 June thereafter. c Includes the butter equivalent of butteroil, butter concentrate, ghee and dry butterfat. d 
Includes freight from farm gate to processor in some states. e Weighted average price of fluid milk and manufacturing milk. g 
In 2002-03 Australian dollars. f ABARE forecast. z ABARE projection.
Sources: Australian Bureau of Statistics; Australian Dairy Corporation; ABARE. 

Dairy outlook



Butter

In June 2002, international spot prices for butter
fell to a low of US$950 a tonne. Despite remain-
ing weak, international spot prices for butter have
improved over the past six months. In the second
half of calendar 2002, international butter prices
averaged around 10 per cent higher than in the
previous six months, rising to around US$1300
a tonne in December. Improved demand from the
Russian Federation, a major importer of butter,
was the main reason for the improvement in
prices.

For 2003-04, international spot prices for
butter are forecast to average around US$1280 a
tonne, 18 per cent higher than in the previous
year.

Over the medium term, international butter
prices are projected to continue to decline in real
terms. Even if the Russian Federation maintains
import demand at current levels, world butter
demand overall is not likely to improve. With
high stocks of butter in the European Union and
world production expanding, traded butter prices
are likely to come under some pressure.

Major dairy producers
European Union
Stronger domestic demand, particularly for skim
milk powder, and higher internal prices con-
tributed to lower EU exports of dairy products in
the second half of calendar 2002.

Over the medium term, the EU dairy market
will be affected by the recent changes to the
Common Agricultural Policy announced late last
year. Principal among the reforms are a 3.2 per
cent increase in the milk quota and a reduction
in support prices for butter and skim milk powder
over the period 2004–08.

In recent times, growth in EU milk production
averaged only around 0.3 per cent a year but the
expanded quota alone will result in almost an
additional 4 million tonnes of milk production
by 2008.

The tradeoff for the increase in quota is lower
internal support prices over the same period —
35 per cent and 17.5 per cent lower for butter and
skim milk powder respectively. By 2008 support

prices for skim milk powder and butter are
expected to be more closely aligned with world
prices. However, butter support prices in 2008
would still be nearly double current world prices.

Lower support prices will lead to a fall in
internal prices for dairy products and improve the
European Union’s competitiveness in world mar-
kets over the next few years.

A further substantial change for the European
Union is the accession of eastern European coun-
tries, most importantly the large dairy producers
of Poland and Hungary. Some thirteen countries
have applied to become members of the European
Union, ten of these are located in central and
eastern Europe. Cyprus, the Czech Republic,
Estonia, Hungary, Latvia, Lithuania, Malta,
Poland, the Slovak Republic and Slovenia are
scheduled to join the European Union by 2004.

The accession process means that the dairy
industries in the new member countries will
become subject to the same rules as those cur-
rently in the European Union. This includes the
establishment of a new common market organi-
sation for dairy products that remains based on
intervention and public storage of butter and skim
milk powder as well as certain aid schemes and
marketing measures. Also, milk quotas are to be
introduced for all new member countries.

United States
The United States is one of the world’s largest
producers of milk and dairy products. However,
a large domestic market and the nature of its dairy
policies tend to isolate it somewhat from world
markets. Nevertheless, the United States is still
a major exporter of dairy products, particularly
skim milk powder under the Dairy Export
Incentive Program (DEIP).

The 2002 US farm bill contained no signifi-
cant changes from previous legislation for the
dairy industry. The domestic milk price support
scheme was extended and the DEIP was given
authority to continue.

With a WTO commitment to limit subsidised
exports of skim milk powder under the DEIP to
68 000 tonnes and large public stocks of skim
milk powder, the United States has increasingly
resorted to food aid programs to dispose of
surplus production. In 2002, the United States
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allocated 200 000 tonnes of the current public
skim milk powder stockpile to overseas food aid
donation programs for 2002-03. This volume is
nearly four times that shipped as food aid in the
previous financial year.

The United States also committed 136 000
tonnes of public skim milk powder stocks for
conversion into casein (equivalent to around
45 000 tonnes of casein). The additional supplies
of casein and resulting import substitution will
contribute to downward pressure on world casein
prices. The US casein market is around 100 000
tonnes a year, with the majority of it being
imported. These imports account for around 40
per cent of world casein trade. In 2001-02,
Australia exported 6500 tonnes of casein to the
United States, valued at $56 million.

In a further attempt to improve the balance in
its domestic milk powder market, the US
announced changes in November 2002 to gov-
ernment support prices for skim milk powder and
butter. The new skim milk powder support price
is US$1764 a tonne, down 11 per cent from
US$1984 a tonne. This compares with a current
world spot price of around US$1800 a tonne. The
new butter support price has risen by 23 per cent
to US$2315 a tonne, US$1015 above the current
world spot price.

New Zealand
While not experiencing the drought that has
occurred in Australia, poorer conditions early in
the 2002-03 season affected milk yields and have
slowed the rate of growth in New Zealand milk
production. New Zealand produces less than 3
per cent of world milk production and, with a
small domestic market, around 96 per cent of
New Zealand milk production is manufactured
into dairy products. The majority of these dairy
products are exported, with New Zealand being
the second largest exporter of dairy products
behind the European Union.

The presence of tariff rate quotas in New
Zealand’s major markets of the European Union
and the United States mean that growth in exports
to these markets is limited and that New Zealand
will increasingly look to other markets for its
dairy products. In particular, New Zealand
exporters will seek an increased presence in some

of Australia’s major markets such as in south east
Asia and Japan.

Continued land use conversions from sheep
and wool production to more profitable farming
enterprises such as dairying, are expected to result
in higher New Zealand milk production over the
medium term.

Outlook for Australia
A major challenge facing the Australian dairy
industry is to maintain its competitiveness in
export markets. The longer term decline in the
number of Australian dairy farms is expected to
continue as higher cost operators leave the
industry as part of ongoing adjustment following
the removal of the domestic market support
scheme and state based market milk support reg-
ulations. Despite the sometimes regionally con-
centrated costs of the adjustment process,
Australia’s overall competitiveness in interna-
tional dairy markets will be improved.

Farm gate milk prices
Reflecting weaker world prices for manufactured
dairy products, average farm gate prices for milk
fell in 2002-03. Farm gate prices are forecast to
rise slightly in 2003-04, but to fall in real terms
over the next few years. An assumed overall
decline in the Australian dollar relative to the US
dollar is expected to be a positive for Australian
dairy product prices over the medium term. This
decline is likely to offset some of the effects on
returns of lower world prices, with the result that
farm gate prices (in nominal terms) are projected
to average higher over the medium term than in
the previous decade.

Australian milk production
Drought in most dairying regions of Australia has
resulted in the largest fall in milk production since
1976-77. The most substantial reduction (in
volume terms) has occurred in the irrigation dis-
tricts of northern Victoria. Although in the
minority, production has risen in some areas —
such as Victoria’s Gippsland — where seasonal
conditions have not been as severe as in other
parts of Australia.
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in 2002-03, subsequently resulting in an esti-
mated 7 per cent fall in average milk yields.

The combined effect of fewer cows being
milked and lower milk yields is an estimated 10
per cent fall in national milk production to around
10.2 billion litres in 2002-03. Assuming the
drought breaks in autumn 2003, higher milk
yields and a slight rise in cow numbers are fore-
cast to result in a slow recovery in milk produc-
tion. Looking further out, the cow herd is
projected to remain relatively steady over the
medium term, with increased milk production
resulting from higher milk yields. Total milk pro-
duction is projected to rise to 11.4 billion litres
by 2007-08.

Reference
ABARE 2001, Trade Liberalisation in World

Dairy Markets, Current Issues 01.1 Canberra.

73australiancommodities • vol. 10 no. 1 • march quarter 2003

d a i r y  o u t l o o k

For the six months from July to December
2002, total Australian milk production was
around 3 per cent lower than in the previous year.
A lack of irrigation water in northern Victoria —
a region that normally accounts for around 20 per
cent of national milk production — contributed
to a significant fall (over 8 per cent) in milk pro-
duction in that region.

With the worsening of the drought in the
second half of 2002, dairy farmers reduced cow
numbers by selling surplus or cull cows, and
drying cows earlier than usual. As a result, the
dairy cow herd in 2002-03 is estimated to have
fallen by around 3 per cent nationally. This fol-
lows a 2 per cent decline the previous year when
dry seasonal conditions also contributed to a fall
in cow numbers.

Higher feed grain prices and reduced supplies,
mainly as a result of the drought, have resulted
in reduced supplementary feeding of dairy cattle
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market and commercial benefits? The nonmarket
benefits can include salinity mitigation and catch-
ment protection. From some perspectives,
reduced native forest logging is also considered
to be a benefit of increased reliance on planta-
tions.

The commercial value of Australian hardwood
chip exports derives from their use to manufac-
ture printing and writing paper in Japan. Demand
for hardwood chips in Japan is increasing
steadily, but likely to be dwarfed in the medium
term by the rise in potential supply from planta-
tions in Australia, Chile and South Africa.

Japan’s woodchip imports
Japan dominates international trade in woodchips
(figure A), importing nearly 13.9 million bone
dry tonnes of woodchips in 2001. Japan imports
both hardwood and softwood chips, with hard-

• The purpose in this paper is to trace the eco-
nomic value of Australian hardwood chip
exports to paper markets in Japan, and to
show how the value of woodchips is influ-
enced by the structure of Japanese paper
markets.

• In addition, medium term  projections are
provided for demand, supply and price of
hardwood chips in the Pacific Rim.

Value of woodchip exports
Woodchips dominate Australia’s forest product
exports. This is likely to remain so for the fore-
seeable future. Harvesting native forests for
woodchip export continues to stimulate debate
about whether the commercial value of woodchip
exports offsets any environmental costs of log-
ging native forests.

Recent tax rulings have encouraged a rapid
expansion of hardwood plantations, mostly tar-
geted at woodchip production. This raises the
question of whether tax rulings implicitly pro-
vide a public subsidy for plantation establish-
ment, and how much this subsidy amounts to.

If current tax treatment does provide a sub-
sidy, are the immediate public costs of subsidising
plantation establishment offset by the future non-

AUSTRALIAN WOODCHIP EXPORTS
future commercial benefits of plantation hardwood chip production
Rohan Nelson and Evan Shield*

* Evan Shield is a forestry consultant from Brisbane. The authors
gratefully acknowledge Alasebu Yainshet’s contribution to this
research, and guidance in developing the paper from Peter
Gooday and Rhonda Treadwell. Comments on earlier drafts from
Alf Leslie, Neil Byron, Glen Kile and Matthew Dadswell are also
gratefully acknowledged.
Contact: Rohan Nelson +61 2 6272 2017; rnelson@abare.gov.au
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wood chip imports increasing steadily throughout
the 1990s (figure B; Japan Customs 2002). In
contrast, Japan’s imports of softwood chips have
averaged around 3 million bone dry tonnes a year.

Most of Japan’s hardwood chip imports are
supplied by Australia, the United States, Chile
and South Africa (figure C). The diversification
by Japan away from Australian hardwood chips
has slowed, with Australia’s share of the market
falling to just below 30 per cent from around the
mid-1990s. Imports from the United States have
declined in recent years, while imports from
South Africa increased steadily during the 
1990s.

Australia’s share of Japan’s hardwood chip
imports has declined from high levels in the early
1990s despite significant falls in price relative to

other suppliers (figure D). Throughout the 1990s,
Australia’s exchange rate depreciated signifi-
cantly against the US dollar, which is used to
quote world woodchip prices. However, the sig-
nificant depreciation of the Australian dollar did
not result in a dramatic increase in Australia’s
market share of Japanese hardwood chip imports.
It may be that falling prices arrested the decline
in Australia’s market share.

In contrast, Australia’s share of Japan’s soft-
wood imports has increased dramatically with
little evidence of a price advantage (figure E).
Japan’s imports of softwood chips have remained
relatively constant at around 3 million bone dry
tonnes since the early 1990s (figure B). Over the
same period, Australia’s share has increased
dramatically to over 30 per cent, replacing
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imports from Canada and the United States
(figure F).

The price of Australian exports of softwood
chips delivered to Japan during the 1990s closely
followed that of competing suppliers at around
US$150 per bone dry tonne, which means a
steady fall in real terms (figure E). 

Australian woodchip exports
Throughout the 1990s, over 97 per cent of Aus-
tralian woodchip exports went to Japan. In nom-
inal terms, Australia exported $712 million worth
of woodchips in 2001-02, up from around $400
million (or $529 million in 2001-02 dollars) ten
years earlier. This still represents a significant
increase in real terms (figure G). Over the same

period the share of woodchips in total forestry
exports fell significantly, as exports of paper and
wood panels increased strongly.

Japanese paper markets
The commercial value of Australian hardwood
chip exports derives from their use to manufac-
ture high quality printing and writing paper in
Japan.

Australian hardwood chips are used mainly to
produce high quality printing and writing papers
in Japan, via chemical rather than mechanical
pulping processes. Australian softwood chips are
used mainly to produce newsprint and paper-
board. Japan is a major consumer of printing and
writing paper, the third highest behind the United
States and the European Union (figure H; Pulp
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and Paper International 2002). Despite its large
consumption, and lack of domestic hardwood
resources, Japan is only a minor importer of
printing and writing paper (figure I; Pulp and
Paper International 2002).

The maximum tariffs that Japan can apply to
common types of printing and writing paper
under WTO commitments are less than 5 per
cent. However, Japanese pulp and paper markets
are heavily protected by exclusionary business
practices (US Trade Representative 2000). Such
practices include collective price negotiation with
input suppliers, favoring traditional Japanese
suppliers above foreign alternatives, and control-
ling distribution networks (Kverneland 1988).
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In April 1992, the United States and Japan
signed a five year agreement designed to increase
access to Japan’s paper markets (US Trade
Representative 2000). In 1999, a broader agree-
ment designed to strengthen United States–Japan
cooperation in antitrust enforcement was signed
(Beeman 1999). Despite these agreements, the
US Trade Representative (2000) reports that
import penetration into Japanese paper and paper-
board markets remains the smallest in the indus-
trialised world.

The effect of these nontariff barriers can be
measured by comparing Japan’s domestic price
of printing and writing paper relative to the price
in the more open markets of the United States
and Australia (figure J). The nominal rate of pro-
tection afforded to Japanese producers of

uncoated woodfree printing and writing paper
averaged 33 per cent from the first quarter of
1990 to the third quarter of 2001. The nominal
rate of protection averaged 25 per cent for coated
printing and writing paper and 49 per cent for
groundwood grades of printing and writing paper
over the same period. This means that Japanese
consumers could pay up to 25–50 per cent more
for equivalent paper products than consumers in
the United States.

A similar analysis for hardwood kraft pulp
indicates that Japanese producers enjoyed an
average rate of protection of 33 per cent between
1990 and 1996, falling to an average of 8 per cent
between 1997 and 2001.

Economic rent distribution
The protection afforded to Japanese printing and
writing paper markets generates economic rent.
Narrowly defined, economic rent is profit beyond
normal commercial returns that may accrue as
revenue, or be dissipated through inefficient man-
ufacturing and distribution systems. In figure K
the average distribution of economic rent through
the value chain of paper manufacturing in Japan
and the United States on a quarterly basis
between 1999 and 2001 is compared (assuming
2 bone dry tonnes of woodchip are required to
produce 1 bone dry tonne of pulp). The protec-
tion of Japanese paper markets generates eco-
nomic rents of around US$200 per bone dry
tonne of paper.
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Current exporters of woodchips to Japan share
in the economic rent generated by the protection
afforded to Japanese paper manufacturers.
Liberalising Japanese paper markets would
reduce the price of paper in Japan, and could
increase paper consumption. It could also threaten
the operation of inefficient pulp and paper man-
ufacturers that currently import Australian wood-
chips. However, open access to Japanese paper
markets may provide opportunities for more effi-
cient pulp and paper manufacturers in the region,
creating new markets for Australian woodchips.
It may also create an opportunity for Australia to
review large scale domestic production of pulp
and paper for export.

Japanese demand for woodchips
Without changes in the structure of Pacific Rim
woodchip markets, the prospects for Australian
woodchip exports are poor. Japan’s consumption
of printing and writing paper trended upwards at
2 per cent a year between 1994 and 2000, com-
pared with a 1.4 per cent trend in economic
growth over the same period (figure L). ABARE
projects growth of 0.5 per cent in the Japanese
economy from 2003 to 2008 after contracting by
0.3 per cent in 2002. With this rate of economic
growth, annual growth in Japanese consumption
of printing and writing paper is expected to be
0.8 per cent from 2003 to 2008 (figure L).

Japanese imports of hardwood chips are
closely related to printing and writing paper con-
sumption (figure M). Japanese imports of hard-

wood chips are expected to increase at a similar
rate, at around 0.8 per cent a year between 2003
and 2008. This means that from 2003 to 2008,
Japanese hardwood chip imports are projected to
increase by 421 000 bone dry tonnes to 11.4 mil-
lion bone dry tonnes a year. It is assumed that
Japanese softwood chip imports will remain
around 2.9 million bone dry tonnes over the same
period, so that total Japanese woodchip imports
increase to 14.3 million bone dry tonnes by 2008
(figure M).

Asian nations other than Japan consumed 5.1
million cubic metres a year of woodchips on
average between 1999 and 2001, importing
around two-thirds of total consumption. Printing
and writing paper consumption in Asia excluding
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Japan trended upwards at a similar rate to eco-
nomic growth in non-OECD Asia between 1994
and 2000. ABARE projects that economic growth
for non-OECD Asia will be around 6 per cent for
2003 to 2008. At this rate of increase, total wood-
chip imports to Asia excluding Japan are
expected to increase by 879 000 bone dry tonnes
to around 3.5 million bone dry tonnes a year by
2008.

Combining the projections for Japan and the
rest of Asia (although, assuming that all imports
from the rest of Asia are to be met by hardwood
chip imports is likely to overstate the demand for
hardwood chips) means that total Asian imports
of hardwood chips are expected to increase by
1.3 million bone dry tonnes a year to around 14.8
million bone dry tonnes by 2008.



Supply of woodchips in the Pacific Rim

Modest increases in demand for hardwood chips
need to be considered against massive potential
increases in supply, especially from hardwood
plantations in Australia, Chile and South Africa.

Ferguson et al. 2002 estimated that the poten-
tial supply of roundwood from hardwood plan-
tations in Australia would increase from 1 million
cubic metres in 2000-01 to an average of 9.2 mil-
lion cubic metres a year between 2006 and 2010.
Yainshet et al. (2002) estimated that over the
same period, total roundwood supply from
Australia’s native forests, including logs to pro-
duce sawntimber and woodchips, would fall by
around 2 million cubic metres a year. 

Even if the reduction in supply of native forest
roundwood and additional roundwood from hard-
wood plantations is assumed to be entirely pulp-
wood, Australia’s ability to produce hardwood
chips is set to increase to around 7 million cubic
metres a year. This equates to a potential addi-
tional annual supply of 3.6–4.3 million bone dry
tonnes of hardwood chips, depending on the den-
sity assumed.

Data from the Chilean Instituto Forestal pro-
vided to the authors by industry sources show a
similar substantial increase in the availability of
hardwood pulpwood in Chile to 2007-08. The
availability of pulpwood from hardwood planta-
tions is expected to increase from 2.4 million
bone dry tonnes in 2002-03, to 3.8 million bone
dry tonnes in 2007-08. Most of the net increase
of around 1.4 million bone dry tonnes is forecast
to come from plantations owned by private
growers other than plantations owned by existing
pulp mills or exporters.

South Africa’s establishment of new eucalypt
plantations fell dramatically following a peak in
the early 1990s (Godsmark 2002). The area of
eucalypt plantation is conservatively estimated
to provide around 7.3 million bone dry tonnes of
pulpwood each year. Of this annual supply,
around 4.4 million bone dry tonnes were har-
vested in 1999-2000. An additional 2.9 million
bone dry tonnes a year is therefore potentially
available for export to Asia out to 2007.

The potential additional supply of hardwood
chips from eucalypt plantations from Australia,

Chile and South Africa is conservatively expected
to increase by 7.9 million bone dry tonnes by
2007. This is more than six times the expected
increase in demand for hardwood chips in Asia
of 1.3 million bone dry tonnes by 2008.

Price forecast
The potential supply of hardwood chips in the
Pacific rim is therefore very large, and increasing
rapidly relative to demand, and woodchip prices
can be expected to continue falling in real terms.
The world price of hardwood chips has fallen at
an average rate of 6.7 per cent a year since 1995
in real terms (figure N). If current rates of pro-
ductivity improvement continue, the price of
hardwood chips will continue to fall at a similar
rate until 2007. The cif price of hardwood chips
in Japan is projected to fall from US$125 a tonne
in 2001, to US$83 by 2007.

Productivity gains in woodchip production
arise from economies of size, genetic improve-
ments, and reduced management costs of hard-
wood plantations. The location, uniformity and
growth rates of plantations reduce establishment,
management and harvesting costs per unit of
pulpwood. Large potential increases in the supply
of hardwood chips relative to demand in the
Pacific Rim mean that Australian hardwood chip
exporters will face intense competition. Profit-
ability in the industry will depend on continued
productivity gains, favoring larger scale opera-
tions with the best management, genetic and land
resources.
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Productivity improvement is not as readily
achieved in the production of hardwood chips
from native forests, due to their diversity, lower
growth rates and location. However, the negoti-
ated price of hardwood pulplogs from the mostly
native forests managed by State Forests of New
South Wales has not been increased since the
early 1990s (figure O). Pulplog prices remained
almost unchanged throughout the 1990s despite
reduced access to native forests, which has led to
rising hardwood sawntimber prices (Yainshet et
al. 2002). This means that pulplog prices declined
at a rate of 3.9 per cent in real terms since 1992-
93 (figure O). It also means that the economic
benefits to Australia of logging these native
forests for woodchip production have fallen,
unless productivity improvements of 3.9 per cent
a year or greater have been achieved in native
forest logging.

Conclusion
Expected increases in the supply of hardwood
chips from plantations in Australia, Chile and
South Africa far exceed expected increases in
demand in Asia to 2007. As a result, the price of
hardwood chips is expected to continue to fall,
with increasing competitive pressure on both the
Australian native forest and hardwood plantation
industries.

With these projected market conditions,
implicit public assistance for woodchip produc-
tion from both native forests or plantations needs

to be quantified and reviewed. This includes the
price negotiated for pulplogs from native forests
as well as taxation rulings influencing plantation
establishment. Substantial productivity gains will
be needed to maintain the long term economic
viability of Australian hardwood chip exports.
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Oil and gold prices affected the most by
current tensions

In the case of oil, prices are forecast to fall as con-
cerns over supply availability abate. Oil prices
will also come under downward pressure over the
coming months as output from Venezuela returns
and as demand weakens following the end of the
northern hemisphere winter. These negative pres-
sures on prices are expected to easily exceed the
positive impact of higher world economic growth.

Gold prices are also forecast to fall. The attrac-
tiveness of gold as a safe haven investment will
decline as geopolitical tensions ease and global
economic activity rises. Gold prices will fall as
investors move funds to assets that provide
returns that are more positively linked with world
economic growth, such as equities.

Economic growth more supportive of other
mineral commodity prices 
Prices of the other major commodities do not cur-
rently include a risk premium relating to a poten-
tial war in Iraq. Price movements for these
commodities in the second half of 2003 are there-
fore more likely to benefit from assumed higher
world economic growth as tensions abate and the
associated increases in product demand.

As gains in consumption are generally
expected to exceed increases in production, the
associated falls in stocks will mean upward pres-
sure on prices in 2003 and 2004. The largest gains
in prices in 2003 are forecast to occur in the
nickel market. Nickel consumption is historically
much more responsive to growth in industrial

Prices

Prices for all minerals and energy commodities
are likely to be volatile in the first half of 2003
as events in the Middle East and Persian Gulf
region unfold. In this set of forecasts, it is
assumed that tensions relating to Iraq will be
largely resolved by the middle of the year and
that these tensions will not be replaced by other
concerns of similar magnitude. 

While the reduction of these tensions will pro-
vide a fillip to consumer and business confidence
that will boost economic growth, there will be
very different implications for individual min-
erals and energy commodities. Oil and gold
prices are forecast to fall, while metal prices are
more likely to rise.

MINERALS AND ENERGY
threat of war the major driver of gold and oil prices
Andrew Maurer

• This will be a turbulent year for many min-
erals and energy commodities. The threat of
conflict in Iraq and the associated risks of ter-
rorist actions elsewhere have added signifi-
cant uncertainty to the outlook for minerals
and energy markets in general, and to oil and
gold markets in particular.

• Given these current uncertainties and the
importance of gold and oil to the Australian
economy (they are Australia’s second and
third largest commodity exports respectively),
the minerals and energy section of this issue
of Australian Commodities focuses particu-
larly on the outlook for these two markets.

Contact: Andrew Maurer  +61 2 6272 2134  amaurer@abare.gov.au
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activity than the other major metals. Further, the
potential for expansions in nickel output are also
more limited compared with the other metals.
Increases in demand will therefore depend to a
large extent on available stocks. This set of fac-
tors is forecast to boost prices by 20 per cent in
2003 and a further 11 per cent in 2004.

The forecast consumption profiles of the other
base metals are more subdued and the potential
for supply response much greater. The forecast
gains in prices are therefore more subdued than
those for nickel and range between 3 per cent
(zinc) and 9 per cent (copper) for 2003. Con-
tinued growth in world industrial activity will
underpin further price gains for these commodi-
ties in 2004.

The outlook for prices of some bulk com-
modities is somewhat different, particularly for
negotiated contract prices. While spot thermal
coal prices have risen over the past six months,

they remain below the levels of this time last year
because of large falls in mid-2002. As a result,
annual contract prices finalised in March are
likely to be slightly lower than a year earlier.
Metallurgical coal prices are also expected to
decline modestly, reflecting an increase in pro-
ducer stocks in recent months and spare produc-
tion capacity.

Market conditions for the other major com-
modity that is subject to annually negotiated
prices, iron ore, are more supportive of price
increases. The major iron ore exporters are strug-
gling to keep pace with China’s rapidly expand-
ing appetite for imports. This is expected to lead
to increases in prices despite the more subdued
outlook for demand in the other significant import
markets of Japan and western Europe. 

The price forecasts are supported by ABARE’s
leading indicators (see box for details).

Change from 
1998 1999 2000 2001 2002 2003 previous year

-99 -2000 -01 -02 -03 f -04 f 2002-03 2003-04
Australian exports % %
Unit returns  a
Energy minerals index 100.0 114.1 145.6 145.4 142.2 129.0 – 2.2 – 9.3
Metals and other minerals index 100.0 106.3 125.4 119.4 117.0 118.4 – 2.0  1.2

Total mineral resources index 100.0 109.4 133.7 130.1 127.3 122.9 – 2.2 – 3.5

Value of exports
Energy minerals A$m 14 393 18 422 25 678 25 411 25 160 23 101 – 1.0 – 8.2
Metals and other minerals A$m 24 785 25 997 30 742 30 018 31 023 33 292  3.3  7.3

Total A$m 39 178 44 419 56 420 55 428 56 183 56 392  1.4  0.4

Mine  production
Volume
– energy index 93.2 109.4 114.8 115.3 113.7 113.3 – 1.4 – 0.4
– metals and other minerals index 99.4 103.5 112.9 112.8 117.7 122.3  4.3  3.9
Total index 95.8 106.8 114.0 114.2 115.5 117.4  1.1  1.6
Gross value A$m 37 611 42 642 54 164 53 211 53 936 54 137  1.4  0.4

New capital expenditure  b A$m 8 795  5 468 5 491 7 250 8 950 na  23.4 na

Exploration expenditure
Petroleum A$m  868  723 1 044  883 na na na na
Metallic and other minerals A$m  838  676  684  640 na na na na

Total A$m 1 706 1 399 1 727 1 523 na na na na

a Base: 1998-99 = 100. In this table the unit return indexes have been re-referenced from the base years used in the original data
sources and in the statistics section of this publication. b Mining industry (ANZSIC subdivision B) only. s ABARE estimate. f 
ABARE forecast. na Not available.
Note: ABARE revised the method for calculating production indexes in October 1999.  The indexes for the different groups of 
commodities are calculated on a chained weight basis using Fishers' ideal index with a reference year of 1997-98 = 100.
Sources: Australian Bureau of Statistics; ABARE.

Major indicators for minerals and energy
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ABARE’s leading indicators suggest that prices for
many minerals and energy commodities will rise in
the coming six months. These leading indicators are
an important component of ABARE’s price fore-
casting methodologies.

The composition of these indicators is heavily
weighted by data series that are linked to prospects
for economic growth in the major industrialised
countries. These variables include series such as
interest rates and measures of business confidence.

Fewer supply side variables are used, as these tend
not to be as readily available on a timely or regular
basis. However, changes in stocks of the underlying
commodity are incorporated and this is often an

important indicator of price changes in the very near
future.

The demand side variables tend to provide a longer
lead relationship to price movements. As a result, the
leading indicator series typically provide an indication
of the likely profile of prices over a six month time
horizon. The exception to this length of lead period
is the thermal coal indicator that has a lead
relationship of twelve months. Each of the graphs
clearly show that movements in the leading indicator
series precede movements in the underlying price.

The leading indicators for copper, aluminium, zinc
and the LMEX series point toward improving year
on year percentage gains in prices for the coming six
months. Much of the strength of these gains is
underpinned by the expected expansionary impact of
low global interest rates in late 2002.

In contrast, the leading indicators for steel and
nickel suggest that the strong price performance of
recent months is unlikely to continue. Nickel prices
climbed rapidly in early 2003 as the potential for
industrial unrest in the Russian Federation raised
concerns over supply availability. Prices are expected
to remain above US$8000 a tonne for most of 2003
as the supportive price scenario outlined in the
previous section replaces the positive impact of these
concerns. The leading indicator for spot thermal coal
suggests that prices will climb modestly higher in the
next few months and then remain relatively stable for
the subsequent period.

Leading indicators also pointing to price rises for most commodities
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Positive outlook for Australian exports 

Australia is well positioned to benefit from the
assumed modest pick up in world economic
growth through the latter part of 2003 and in
2004. Increased global demand and higher prices
for most commodities will, in turn, provide an
incentive for Australian producers to expand
output. The positive impact of higher prices and
shipments of most metals is expected to more
than offset the negative effect on export earnings
of lower gold and oil prices and a higher average
value of the Australian dollar. 

Combined earnings from Australia’s minerals
and energy exports are therefore forecast to rise
by 0.4 per cent to $56.4 billion in 2003-04, after
a forecast increase of 1.4 per cent in 2002-03.

This increase will come despite a significant drop
in forecast export revenue from oil. Export returns
from energy minerals are forecast to decline by
8 per cent, to around $23.1 billion in 2003-04,
largely as a result of the significant forecast drop
in oil prices.

However, export returns from the metals and
other minerals industries are forecast to increase
by over 7 per cent to $33.3 billion in 2003-04,
with positive contributions from all major com-
modities. Higher nickel export revenues are
expected to make the largest contribution to this
increase, rising by a forecast $578 million (27
per cent) to $2.8 billion. Significant additions to
total export revenue are also forecast to come
from alumina ($324 million) and gold ($313 mil-
lion).
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duration. Under this assumption the risk (or
‘war’) premium currently embedded in world oil
prices would dissipate as soon as any conflict’s
outcome became apparent, and prices would fall.
The extent of the fall would depend on the size
of any residual risk premium and the interaction
of other market factors.

Clearly, however, there are many other pos-
sible scenarios involving a range of other pos-
sible impacts on the world oil market. The
analysis that follows focuses mainly on the
impact on world oil markets of the base case sce-
nario — that is, a short war with minimal dis-
ruption to world oil supplies.

However, the possible outcomes of two other
alternative scenarios are also discussed. These
alternative scenarios are: no war, but a situation
where there is a prolonged political standoff; and
a war that lasts for up to three months, with sig-
nificant damage to oil production facilities.

Under all scenarios, it is assumed that OPEC
would continue to pursue production policies
aimed at keeping prices within the organisation’s
target band of US$22–28 a barrel (for a basket
of OPEC crude oils).

Comparison with 1991 Gulf War
In terms of the impact on oil prices, the current
situation is, to some extent, analogous to the
leadup to the 1991 Gulf War. From the time of
Iraq’s invasion of Kuwait in August 1990, oil
prices rose sharply and remained high, reflecting
oil supply concerns, until the war commenced in
January 1991 when they fell sharply. Since mid-

Oil and gas 

In mid-February, with world concerns about a
possible war with Iraq, the security of crude oil
supplies in the Middle East was the dominant fea-
ture of the world oil market. Historically high
world oil prices of around US$36 a barrel (West
Texas Intermediate) in mid-February were pri-
marily a reflection of that concern. Prices are
likely to remain high for as long as the market
considers there to be a significant threat of dis-
ruption to supplies.

In preparing these forecasts, ABARE has
assumed that if there is a military confrontation
in Iraq it will be relatively short and that the
impact on world economic growth will be rela-
tively benign. Given oil’s pivotal role in economic
growth, this implies that any disruption to world
oil supplies will be limited in extent and of short

ENERGY OUTLOOK TO 2004
supply issues dominate energy markets
Ian Haine and Alan Copeland

Oil prices in 1990–91 and 2002–03
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Contact: Ian Haine  +61 2 6272 2031  ihaine@abare.gov.au
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2002, oil prices have reflected similar security of
supply concerns. 

However, there are also some important dif-
ferences in the oil market environment in 1991
compared with what is occurring now that may
affect a postwar outcome. While monthly average
oil prices fell by almost 45 per cent from their
peak (in October 1990) following the com-
mencement of the 1991 war, prices may not fall
as quickly, or as far, this time around. This is
because OPEC 10 members (OPEC countries
excluding Iraq) have less spare production
capacity now than in 1991.

Base case scenario
In mid-February 2003, there were three principal
factors placing upward pressure on oil prices.
These were: the risk premium associated with

concerns about future oil supply security in the
Middle East; the tightness in supply arising from
the current loss of production from Venezuela;
and current high winter demand for heating oil
in the northern hemisphere where the 2002-03
winter was colder than usual.

Peak winter demand for oil
Within a matter of weeks, the peak period of
demand for heating oil will have passed (given
normal seasonal conditions) and it is expected
that the price component associated with the peak
will have disappeared, or at least diminished. The
International Energy Agency estimates that world
crude oil requirements usually fall by around 
2 million barrels a day following the end of the
northern hemisphere winter. This factor alone is

2000 2001 2002 s 2003  f 2004  f 2003 2004
World % %
Production mbd  76.9  76.8  76.6  78.4  79.6  2.3  1.5
Consumption mbd  75.9  76.5  76.9  78.0  79.2  1.4  1.5  
Trade weighted crude oil
  price US$/bbl  27.50  23.14  23.67  24.40  21.60  3.1 – 11.5

1999 2000 2001 2002 2003 2002 2003
Australia -2000 -01 -02 -03  f -04  f -03 -04
Crude oil and condensate
Production ML 37 447 38 705 36 100 35 380 34 000 – 2.0 – 3.9
Exports ML 20 877 24 044 23 936 23 422 23 000 – 2.1 – 1.8
 – value A$m 5 292 8 137 6 390 6 936 5 645  8.5 – 18.6
Imports ML 26 936 26 343 27 308 28 014 29 200  2.6  4.2
Natural gas  
Production Gm3  33.4  34.3  36.4  37.5  38.5  3.1  2.6
LNG exports Mt  7.92  7.53  7.60  7.80  8.00  2.6  2.6
 – value A$m 1 949 2 671 2 613 2 736 2 492  4.7 – 8.9
LPG  
Production ML 4 832 4 558 4 647 4 693 4 740  1.0  1.0
Exports ML 2 857 2 785 3 211 3 180 3 200 – 1.0  0.6
 – value A$m  648  830  721  857  735  18.8 – 14.3
Petroleum products
Refinery  
   production ML 43 499 43 490 42 427 42 600 42 900  0.4  0.7
Other ML 6 634 6 338 6 935 7 987 8 750  15.2  9.6
Exports ML 4 116 4 564 3 409 3 385 3 420 – 0.7  1.0
Imports ML 4 632 4 746 4 655 4 575 4 600 – 1.7  0.5
Consumption  
 – total net ML 50 649 50 010 50 608 51 777 52 830  2.3  2.0

       Change from 
       previous year

Oil and gas outlook

s ABARE estimate. f ABARE forecast. Contact: Ian Haine  +62 2 6272 2031  ihaine@abare.gov.au
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expected to result in world crude oil prices falling
by around US$1 a barrel from current levels. 

Venezuela
Venezuela accounts for over 3 per cent of world
oil production. Following the onset of the gen-
eral strike in Venezuela in early December 2002,
oil production in that country fell by 70–80 per
cent in December and January. With the ending
of the general strike in late January, Venezuelan
production increased to around 1.3 million bar-
rels a day in early February, just over half pre-
strike levels.

However, according to the IEA, there is con-
siderable doubt that Venezuelan output can return
fully to prestrike production (on a sustainable
basis) over the remainder of 2003. If this turns
out to be the case, there would continue to be a
shortfall in production from Venezuela. The base
case scenario assumes that there will continue to
be some upward pressure on prices in 2003
because of lower output from Venezuela, but that
this effect is expected to gradually diminish over
the course of the year.

Risk premium
Prior to the loss of Venezuelan output in
December, the risk premium associated with fears
of supply loss in a war with Iraq had generally
been accepted as being between US$2 and US$6
a barrel.  However, in mid-February, with WTI
prices around US$36 a barrel and in response to
the perceived imminence of the conflict, the pre-
mium could be higher than US$6 and could be
as high as US$8. Prices in the near term are likely
to be very sensitive  to events as they unfold and
there is a chance that prices could rise signifi-
cantly higher than at present. A price spike to
US$40 a barrel or even higher is not out of the
question, at least for a short period.

Under the base case scenario, the risk premium
component of oil prices is expected to diminish
once a conflict begins or as soon as it becomes
apparent that damage to oil infrastructure in Iraq
or elsewhere is not extensive. (Such an outcome
would be analogous to the 1991 Gulf War when
oil prices fell sharply following the commence-
ment of hostilities in January 1991. By February
1991, monthly average oil prices had returned to

levels only a little above those prior to the onset
of tensions in August 1990).

With the removal of uncertainty following the
onset of a conflict, most of the risk premium
should dissipate and oil prices are expected to
fall significantly. However, whether the risk pre-
mium disappears entirely is uncertain. Central to
this issue will be OPEC’s ability to increase pro-
duction to make up for some inevitable losses in
Iraqi output as well as the expected continuing
losses from Venezuela. (It is assumed that non-
OPEC producers are currently close to capacity
production and do not have the ability to increase
output quickly).

The IEA reports that OPEC’s spare produc-
tion capacity was around 2.3 million barrels a day
in early February. This is enough to compensate
for current losses from Venezuela and about half,
but not all, of total loss of output from Iraq.
Therefore, if significant output losses from Iraq
were sustained, there may remain some upward
pressure on oil prices until capacity was restored.

In the aftermath of a war the path that prices
take for the remainder of the year is likely to
depend on several factors.

One of the principal factors will be OPEC’s
ability to continue to maintain prices within its
target band. This may come into question if UN
sanctions on Iraq were lifted, with Iraq’s pro-
duction integrated with other member states,
necessitating a reallocation of member countries’
production quotas. This could place some pres-
sure on production discipline within OPEC.
However, under the base case scenario it is
assumed that OPEC is successful in keeping
prices within its price band. 

Another significant factor is likely to be the
effect on world economic growth of the resolu-
tion of tensions in Iraq. The removal of uncer-
tainty and lower oil prices following a war could
be expected to provide an immediate boost to
consumer and business confidence, with positive
effects on a recovery in world growth. Higher
world economic growth is expected to lead to an
increase in oil consumption, which could, in turn,
place some upward pressure on oil prices. 

In 2003, under the assumptions of the base
case scenario, world oil prices are forecast to
average 3 per cent higher, at around US$27 a



barrel (WTI). In average world trade weighted
price terms this is the equivalent of US$24.40 a
barrel. Prices in the second half of the year are
expected to be significantly lower than in the first
half.

By the end of 2003, it is assumed that full pro-
duction from both Iraq and Venezuela will be
restored. However, with Iraq possessing sub-
stantial undeveloped oil reserves, it is expected
that there will be significant investment in devel-
oping new oil production capacity in Iraq during
2003 and 2004 and that this will lead to an
increase in production in 2004. World oil prices
are forecast to average 11 per cent lower in 2004
at US$24 a barrel WTI (the equivalent of
US$21.60 in world trade weighted price terms).  

Alternative scenarios
Under each of the alternative scenarios, oil price
outcomes could be expected to be significantly
different to the base case.

Prolonged political standoff
In the case of a prolonged political standoff,
uncertainty about a war would remain. This
would continue to depress consumer and busi-
ness confidence and maintain a risk premium to
world oil prices. Compared with the base case,
these effects would be likely to cause a delay in
world economic recovery which would feed
through to lower world oil consumption in the
short term. If high oil prices persisted for long
enough, some fuel switching away from oil
(mainly in nontransport applications) could occur.
The beneficiary fuels would be gas, coal and
nuclear power.

By the time a prolonged standoff was resolved,
world oil consumption growth could be weaker,
and under these circumstances, OPEC’s produc-
tion quota and price maintenance policy may
come under pressure.

A longer war
In the case of a longer war (than assumed in the
base case) involving extensive damage to oil pro-
duction facilities, oil prices could spike signifi-
cantly higher during the earlier stages of the war
and stay high for many months thereafter. Price
levels reached would depend on the extent and

duration of production losses and whether OPEC
producers were able to make up all or only part
of the losses from unaffected capacity. 

The effects of a prolonged period of higher
prices on business and consumer confidence and
world growth would be similar to the standoff
scenario. 

In addition, however, the aftermath of a pro-
longed conflict would result in the need for sub-
stantial investment in reconstruction, including
that for damaged oil infrastructure. This would
divert investment funds from other purposes and
contribute, in the short to medium term, to lower
world economic growth than in the base case.

Australian export earnings to reflect world
price movements
Under the base case scenario, Australian export
earnings from crude oil and condensate are fore-
cast to rise by 8.5 per cent in 2002-03 with higher
financial year world oil prices more than offset-
ting the negative income effects of a stronger
Australian dollar. In 2003-04, however, earnings
are forecast to fall substantially, by almost 19 per
cent to $5.6 billion, mainly because of signifi-
cantly lower world prices. LNG export earnings
are forecast to fall by around 9 per cent in 2003-
04 to $2.5 billion. 

Thermal coal
■ World thermal coal trade is forecast to increase
by 34 per cent in 2003 to 468 million tonnes fol-
lowed by another small increase in 2004 to almost
475 million tonnes.
■ Japanese thermal coal imports in 2003 are fore-
cast to reach 101 million tonnes, up 7 per cent
from 2002. The increase will be driven by the
startup of new coal fired power plants and addi-
tional demand required to replace the nuclear
powered electricity generators that were taken
offline for safety inspections in 2002 and early
2003. In 2004 Japanese thermal coal imports are
forecast to fall to 99 million tonnes as nuclear
power generators come back on line. 
■ A new Japanese tax on coal use will be imple-
mented at a rate of 233 yen a tonne in October
2003. However, this is unlikely to have a big
impact on coal consumption in the short term
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because coal will still remain price competitive
with other base load fuels and there are plentiful
supplies from a wide range of sources. 
■ Growth in thermal coal imports in the rest of
Asia will also be strong, up a forecast 7 per cent
in 2003 to 141 million tonnes and then a further
3 per cent in 2004 to 146 million tonnes. The
growth in imports will be driven by increased
coal demand from new power plants. 
■ In 2002-03, Australian exports of thermal coal
are forecast to increase by 10 per cent to 101 mil-
lion tonnes, followed by a 3 per cent increase to
104 million tonnes in 2003-04. There are a number
of new thermal coal mines that will supply this
increased demand.
■ China’s exports of thermal coal are expected
to remain around 80 million tonnes in 2003, as
an expected increase in domestic demand will
restrict the availability of coal for export.
■ The Barlow Jorker spot price index (exports
of thermal coal from Newcastle) is forecast to
increase in 2003 from US$25.10 a tonne in
February to around US$26 a tonne midyear as
Japanese coal fired electricity generators seek
additional supplies as they make up the power
shortfall from the temporary shut down of nuclear
power generators.

Metallurgical coal

■ World metallurgical coal trade is forecast to
increase by 1 per cent to 197 million tonnes in
2003 and by a further 1 per cent to 199 million
tonnes in 2004.
■ Much of the increased demand will emanate
from India and north Asia, where increases in
metallurgical coal imports will be driven by pro-
portionate increases in blast furnace based steel
production.
■ In 2002-03 Australian exports of metallurgical
coal are forecast to fall 2 per cent to under 104
million tonnes as blast furnace operators run
down stocks of hard coking coal in response to
the increased price premium over lower quality
coals. In 2003-04 Australian exports are forecast
to increase to nearly 106 million tonnes.
■ Metallurgical coal contract price negotiations
for Japanese financial year 2003-04 (April 2003
– March 2004) are currently under way. With
industry stocks relatively high at present, there
may be some downward pressure on prices. An
assumed appreciation of the Australian dollar
means that the average unit export value of met-
allurgical coal is forecast to fall by around 6 per
cent in 2003-04.

2000 2001 2002 s 2003 f 2004  f 2003 2004
Total world trade % %
– metallurgical Mt 195.3 193.3 195.1 197.0 199.1  1.0  1.1
– thermal Mt 399.7 442.7 454.5 467.5 474.6  2.9  1.5

1999 2000 2001 2002 2003 2002 2003
-2000 -01 -02 -03 f -04  f -03 -04

Australia
Production Mt 239.4 258.2 273.2 272.0 278.5 – 0.5  2.4
Consumption Mt 60.5 62.6 66.0 68.0 67.4  3.0 – 1.0
Exports Mt 175.8 193.5 197.9 205.0 209.9  3.6  2.4
– metallurgical Mt 96.8 105.5 105.8 103.6 105.8 – 2.1  2.1
– thermal Mt 79.0 88.0 92.0 101.4 104.2  10.1  2.8
Export value A$m 8 297 10 800 13 332 12 145 12 080 – 8.9 – 0.5
– metallurgical A$m 5 184 6 597 8 038 7 421 7 341 – 7.7 – 1.1
– thermal A$m 3 114 4 204 5 294 4 724 4 739 – 10.8  0.3
Average export unit value
– metallurgical A$/t 53.5 62.5 75.9 71.6 69.4 – 5.7 – 3.1
– thermal A$/t 39.4 47.8 57.5 46.6 45.5 – 19.0 – 2.4

       Change from 
       previous year

Coal outlook

s ABARE estimate. f ABARE forecast.  Contact: Alan Copeland  +61 2 6272 2301  acopeland@abare.gov.au
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price changes of all other ore types within those
categories.
■ However, iron ore prices negotiated by steel
mills in Japan and Europe may not fully reflect
the global balance between supply and demand,
especially given the growing prominence of
China as an importer.
■ The strength of iron ore demand growth in
Japan and Europe is much more subdued than in
China. Iron ore imports by Japan have been rel-
atively flat over the past five years while imports
by Europe have actually decreased. Over the
same period China’s iron ore imports have more
than doubled and they are forecast to become the
largest single importer in 2003.
■ The increased importance of China in the iron
ore and steel market may provide an incentive
over the next few years for iron ore producers to
investigate alternatives to the annual negotiations
with Japanese and European steel mills that set
price benchmarks.
■ Despite the high growth in the past and fore-
cast import demand in China, a proportion of
China’s iron ore imports are purchased at prices
lower than the benchmarks set for other markets.
Some iron ore exporters offer discounts to build
relationships with customers who are expected
to be the major source of world demand growth
over the medium term.
■ The Chinese market for imported iron ore is
now well established and many buyers are depen-
dent on imports that are of higher quality than
ores available domestically in China. As a result,
the incentive for iron ore suppliers to provide
price discounts is diminishing.

Iron ore and steel

Disparate outlook for steel production
■ World crude steel production is forecast to rise
by around 3 per cent to 928 million tonnes in
2003. Two-thirds of this increase is expected to
occur in Asia and a large proportion of the
remainder will be underpinned by rising demand
for imported steel in that region.
■ China will remain the growth engine of world
steel consumption and production. The strength
of demand growth in China will be sufficient to
underpin increases in both domestic Chinese pro-
duction and imports of steel in 2003 and 2004.
■ In contrast, the outlook for steel demand in
most OECD countries is relatively subdued for
2003, in line with a modest assumed increase in
industrial activity.
■ The prospects for production are more posi-
tive in 2004 as domestic producers will generally
benefit from higher demand growth in their home
markets in addition to the continued growth in
exports to Asia.

… may strain benchmark system of iron
ore pricing
■ Iron ore prices are traditionally set by a process
of annual negotiation between the major steel
producers in Japan and Europe and the major iron
ore exporters in Australia and Brazil. The first
percentage change in price that is agreed to
between any combination of buyer and seller for
each of the main ore categories (fines, lump and
pellet) is most often used as a benchmark for

METALS OUTLOOK TO 2004
global economic expansion to support prices
Andrew Maurer, Ian Haine, Anthony Simms, Alan Copeland and Tristan Wells

Contact: Andrew Maurer  +61 2 6272 2134  amaurer@abare.gov.au
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Chinese growth to benefit Australia
■ Australian iron ore producers are expected to
be the major beneficiaries of the expected growth
in China’s imports. Freight costs are a significant
proportion of the total cost of importing iron ore.
As a result, Australia’s proximity to China rela-
tive to the world’s other major exporting country,
Brazil, results in a competitive advantage. This
cost advantage will be enhanced in 2003 and
2004 as freight rates are expected to rise in line
with an assumed pickup in world economic
activity. Growth in Chinese imports of iron ore
is also likely to benefit other relatively proximate
producers in India and South Africa.

Nickel

Positive outlook for demand …
■ Demand for nickel in most of its end use appli-
cations is forecast to rise in 2003 and 2004 as a
result of a pickup in industrial activity in the
OECD and a continuation of strong growth in
China.
■ The largest end use market for nickel (stain-
less steel) is expected to account for the greatest
increase in nickel demand as new stainless steel
production facilities seek additional nickel to sup-
port production increases.

■ The largest gain in nickel consumption in 2002
occurred in Japan; up 26 500 tonnes (16 per cent)
to 188 000 tonnes. Most of this rise was attribut-
able to an increase in stainless steel production
that was underpinned by import demand from
China.
■ China is expected to be an important driver of
global nickel demand in 2003 and 2004 through
both higher direct domestic consumption and
increased imports of products containing nickel.
■ With no significant additions to production
capacity expected in the near future, forecast
growth in nickel output will be supported mainly
by higher capacity utilisation at existing facili-
ties. 

... to be reflected in higher prices
■ Higher nickel consumption relative to pro-
duction in 2003 and 2004 will reduce stocks. The
tighter supply–demand situation that this implies
is forecast to result in the average price of nickel
on the London Metal Exchange rising by 20 per
cent to US$8100 a tonne (US367c/lb) in 2003
and by a further 11 per cent to US$9025 a tonne
(US409c/lb) in 2004.
■ During the first three weeks of 2003, spot
prices rose by 17 per cent to US$8645 a tonne
(US392c/lb), primarily as a result of concerns
over supply disruptions associated with potential

2000 2001 2002 s 2003 f 2004 f 2003 2004
World production % %
Iron ore Mt 1 062 1 046 1 081 1 120 1 143  3.6  2.1
Steel Mt 845 847 900 928 948  3.1  2.2

1999 2000 2001 2002 2003 2002 2003
-2000 -01 -02 -03 f -04 f -03 -04

Australia
Production
Iron ore Mt 159.7 175.6 185.3 195.0 200.0  5.2  2.6
Iron and steel s Mt 8.05 8.00 8.31 8.93 9.55  7.4  6.9
Exports  
Iron ore Mt 149.4 157.3 156.1 179.0 181.0  14.6  1.1
–  value A$m 3 779 4 903 5 160 5 383 5 400  4.3  0.3
Iron and steel kt 2 941 2 931 3 147 3 446 4 090  9.5  18.7
–  value A$m 1 268 1 543 1 381 1 446 1 609  4.7  11.3
Price
Iron ore USc/dltu 26.63 27.79 28.98 28.28 29.41 – 2.4  4.0

       Change from 
       previous year

Iron ore and steel outlook

s ABARE estimate. f ABARE forecast.
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strike action at the world’s largest producer,
Norilsk Nickel, in the Russian Federation. Nickel
prices are forecast to ease from these recent highs
when the situation at Norilsk is resolved.
■ Higher nickel prices throughout 2003 and
2004 will increase the incentive to collect nickel
scrap — hence the proportion of scrap used in
stainless steel production is expected to rise. This
will dampen the extent to which nickel prices will
rise. Higher nickel prices will also increase the
incentive for drawdowns from ‘unrecorded’
stocks not included in official industry statistics.
■ Australian nickel export earnings are forecast
to rise by 22 per cent to $2.2 billion in 2002-03
and by a further 27 per cent to $2.8 billion in
2003-04. The combination of higher prices and
increased production from Australian nickel oper-
ations is forecast to more than offset the negative
impact on export revenues of an assumed appre-
ciation of the Australian dollar. 

Aluminium and alumina

Prices on the rise
■ Spot prices of both aluminium and alumina
appear to have bottomed out, and are expected to
rise in 2003 and 2004. With consumption fore-
cast to rise more than production it is expected

that there will be a modest contraction in stocks
of primary aluminium relative to use. Spot prices
are forecast to average 7 per cent higher at around
US$1451 a tonne (US65.8c/lb) in 2003 and a fur-
ther 6 per cent higher at US$1543 a tonne
(US70c/lb) in 2004.
■ Alumina spot prices are forecast to average
US$185 a tonne in 2003 and US$222 a tonne in
2004, well above prices prevailing in the past two
years, as demand strengthens when there is little
prospect of significant new capacity coming on
line.

Higher industrial production to drive
demand
■ The demand for primary aluminium is
expected to increase modestly in 2003 and 2004,
underpinned by assumed growth in industrial pro-
duction in key consuming countries such as the
United States and China. However, the growth in
China’s aluminium demand is expected to be
lower than the expansion in domestic production.
As a result, China will continue to be a net
exporter of aluminium in 2003 and 2004.
■ In the United States, current historically low
interest rates are expected to support some growth
in consumer demand for high volume aluminium
use areas such as residential construction, trans-
port and consumer durables.

    

2000 2001 2002 s 2003 f 2004 f 2003 2004
World % %
 Production kt 1 084 1 143 1 174 1 215 1 285  3.5  5.8
 Consumption kt 1 123 1 100 1 171 1 246 1 311  6.4  5.3
 Closing stocks kt  91  97  102  86  75 – 15.5 – 13.2
 – weeks consumption  4.6  5.2  5.1  4.1  3.4 – 20.7 – 17.6
 Price US$/t 8 649 5 944 6 772 8 100 9 025  19.6  11.4

USc/lb  392  270  307  367  409  19.6  11.4

1999 2000 2001 2002 2003 2002 2003
 Australia -2000 -01 -02 -03 f -04 f -03 -04
 Production
 Mine kt 141 197 207 225 243  8.6  8.1
 Refined kt 101 121 131 138 148  5.0  7.4
 Intermediate kt 98 100 96 107 106  11.3 – 0.9
 Exports s kt  177  187  191  201  231  5.3  15.3
 –  value A$m 1 862 2 039 1 781 2 177 2 755  22.2  26.6

       Change from 
       previous year

Nickel outlook

s ABARE estimate. f ABARE forecast.
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■ In China, demand for aluminium is growing
strongly in line with rapid infrastructure devel-
opment. Metals Bulletin Research, for example,
has estimated that China’s consumption of pri-
mary aluminium was 4.22 million tonnes in 2002
— representing a 14 per cent year on year rise.
Continued expansion of the construction and
manufacturing sectors in China augurs well for
further growth in Chinese demand for aluminium
over the next two years.

Supply increasing slowly
■ World primary aluminium production is fore-
cast to increase by 2.6 per cent in 2003 to 26.4
million tonnes and by a further 3.7 per cent in
2004 to around 27.4 million tonnes.
■ Western world production is also expected to
increase slightly in 2003 and 2004 as power
supply related idle capacity is reactivated and new
smelting capacity is commissioned. However, it
is in China where most new activity can be
expected.
■ Production in China has grown rapidly in
recent years and in 2002 rose by around 1 mil-
lion tonnes to 4.45 million tonnes. Production is

expected to continue rising strongly, albeit at a
much lower rate than in 2002.
■ Although strong growth in domestic demand
for aluminium in China has absorbed most of the
growth in production, China was a net exporter
of around 250 000 tonnes of aluminium in 2002.
China’s net exports are expected to grow moder-
ately over 2003 and 2004 with the expansion in
aluminium production continuing to exceed
growth in domestic consumption. However, the
impact of this on world prices is expected to be
more than offset by the positive impact of
increased demand in other key consuming coun-
tries.
■ Australian export earnings from aluminium
are forecast to fall by 3 per cent in 2002-03 to
$3.8 billion before rising by 2.4 per cent in 2003-
04 to $3.9 billion.

Gold
The gold market outlook is of considerable
importance to both the Australian gold industry
and the national economy. Gold is currently
Australia’s third largest export behind coal and

2000 2001 2002 s 2003 f 2004 f 2003 2004
World aluminium % %
Production kt 24 465 24 541 25 744 26 413 27 390  2.6  3.7
Consumption kt 24 872 23 546 24 653 26 083 27 518  5.8  5.5
Closing stocks kt 2 109 2 561 3 072 3 162 3 035  2.9 – 4.0  
– weeks consumption  4.4  5.7  6.5  6.3  5.7 – 2.7 – 9.0
Price US$/t 1 549 1 443 1 352 1 451 1 543  7.3  6.3

USc/lb  70.3  65.5  61.3  65.8  70.0  7.3  6.3
World alumina 
Spot price US$/t  314  148  148  185  222  24.7  20.3

1999 2000 2001 2002 2003 2002 2003
Australia -2000 -01 -02 -03 f -04 f -03 -04
Production  
Bauxite Mt 51.0 54.6 53.9 55.1 57.0  2.1  3.4
Alumina kt 15 037 16 098 16 417 16 498 16 593  0.5  0.6
Aluminium kt 1 742 1 788 1 809 1 834 1 865  1.4  1.7
Exports
Alumina kt 11 654 12 721 13 091 12 981 12 956 – 0.8 – 0.2
–  value A$m 3 471 4 507 4 114 3 852 4 176 – 6.4  8.4
Aluminium kt 1 364 1 471 1 490 1 551 1 539  4.1 – 0.8
–  value A$m 3 302 4 229 3 965 3 846 3 937 – 3.0  2.4

       Change from 
       previous year

Aluminium outlook

s ABARE estimate. f ABARE forecast.  Contact: Anthony Simms  +61 2 6272 2403  asimms@abare.gov.au
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crude oil — contributing a forecast $5.7 billion
of export income in 2002-03.

In times of major geopolitical and economic
uncertainty, gold has long been a ‘safe haven’
investment of choice. Recently, with the interna-
tional tensions surrounding potential war against
Iraq, increasing concerns about North Korea’s
nuclear program and continuing uncertainty about
the strength and timing of a recovery in the world
economy, conditions have been very favorable
for gold markets. 

Reflecting this, the gold spot price reached a
peak of US$390 an ounce on 5 February 2003
and averaged US$360 an ounce for the first six
weeks of the year. This average represents an
impressive 21 per cent price rally from the
average recorded in the first six weeks of 2002.

At the same time, however, the very conditions
that have supported the recent rally in gold prices
are also a source of major uncertainty for gold
markets. Reflecting the current high level of
uncertainty, in the first six weeks of 2003 gold
price volatility was US$4.40 an ounce per day
(measured in terms of mean absolute daily price
change). This compares with volatility of
US$2.10 an ounce during the first six weeks of
2002 and volatility of US$2.00 an ounce during
2002 as a whole (figure A). 

In this setting the gold outlook for 2003 and
2004 hinges on how the current geopolitical and
economic uncertainties unfold over time. The
bulk of discussion in this note is predicated on
ABARE’s base case of a short war in Iraq, a sub-

sidence of tensions over North Korea’s nuclear
program, and a gradually improving world econ-
omy by the middle of 2003.

Under this scenario, prices are forecast to
average US$335 an ounce for 2003 as a whole,
and to then weaken to average US$305 an ounce
in 2004. While price is expected to fall over the
outlook period, the rate of decline will be mod-
erated by increases in fabrication consumption
and a gradual rather than rapid unwinding of pri-
vate sector investment in gold as political and
economic uncertainties are resolved over the latter
half of 2003.

In 2004, prices are expected to continue to ease
as political and economic uncertainties are fur-
ther reduced and as private investors move away
from defensive asset classes such as gold and into
other asset classes with returns more positively
correlated with economic growth. It should be
noted, however, that if the buildup of tension con-
cerning Iraq is prolonged or a military campaign
drawn out, the resultant economic and political
fallout could result in gold prices moving higher.
Similar scenarios for North Korea could also be
expected to support the gold price.

The war  premium
In recent months, increases in the gold price have
incorporated a large degree of risk premium asso-
ciated principally with concerns of the economic
impact of conflict in Iraq. Under the ABARE
base case scenario, a war with Iraq will be short
lived and the war premium component of the gold
price is likely to quickly erode. A key question
in this context concerns the level of war premium. 

The D-Net forecasting model that has been
used by ABARE (see abareconomics.com for fur-
ther details) as an input into the gold price fore-
cast provides a strong indication that the price
activity of the period from July 2002 to February
2003 has been associated with growing interna-
tional uncertainties that have favored defensive
assets such as gold and that the resulting gold
price increases represent a temporary departure
from a lower longer term price path. 

The D-Net model based analysis indicates that
a risk premium first became significant in mid-
2002, reaching US$30 an ounce by December
2002 and rising quickly to reach US$60 an ounce

Net large scale speculative positions
COMEX, ended 9 February 2003
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in January 2003. The outbreak of the conflict is
likely to result in an immediate upward spike in
the gold price — possibly to levels above US$400
an ounce for a short period of time.

The D-Net model has correctly identified the
temporary impact of previous market shocks,
such as the announcement of the Washington
agreement to limit gold sales by some European
central banks in 1999 and the terrorist attacks in
the United States in September 2001.  In each
case the price rally associated with these signif-
icant events was short lived and price returned to
its long term trend as indicated by the D-Net
model. Under the ABARE base case involving a
rapid resolution to conflict in Iraq, the D-Net
analysis indicates an erosion of the war premium
over a period of six months. This assumes that
no other concerns take the place of Iraq for
investors.

If the present conflict with Iraq was to become
more drawn out than currently expected, or if ten-
sions were to escalate further with countries such
as North Korea over their nuclear program, more
investment funds may be withdrawn from mar-
kets such as equities for investment in ‘safe

haven’ assets, such as gold. Such an increase in
investment interest in gold would lead to higher
average gold prices in 2003 and 2004 than those
that have been forecast.

Improving economic outlook to reduce
investor interest in gold
In a climate of fears over the impact of a war in
Iraq, low equity prices and a weak US dollar,
investors have increased their demand for gold.
These factors that made gold an attractive asset
class have been present since early 2002 and
resulted in private sector investment in gold of
an estimated 80 tonnes last year. 

Positive sentiment toward holding gold has
been clearly illustrated over the past six months
with the growth in speculative long (buyers) posi-
tions in the gold futures and options market of
the Commodities Market Exchange (COMEX).
The magnitudes of the long positions that have
been recorded in January and February 2003 have
not been seen since the start of 1996, and are
indicative of the scale of investor uncertainty in
the current economic climate (figure A). It can
be seen in the chart that movements in the gold

2000 2001  2002 s 2003 f 2004 f 2003 2004
World % %
Fabrication  
  consumption t 3 739 3 784 3 304 3 600 3 901  9.0  8.4
Mine production t 2 584 2 602 2 494 2 500 2 565  0.2  2.6
Scrap sales t 606 680 700 730 640  4.3 – 12.3
Net stock sales t  549  502  110  370  696  236.4  88.1

Official sector a t  489  530  540  560  570  3.7  1.8
Private sector a t  75  129 (80) (40)  76 – 50.0 – 290.0
Producer hedging b t (15) (157) (350) (150)  50 – 57.1 – 133.3

Price US$/oz 279 270 310 335 305  8.0 – 9.0

1999 2000 2001 2002 2003 2002 2003
-2000 -01 -02 -03 f -04 f -03 -04

Australia
Mine production t 299 296 264 274 284  3.5  3.7
Exports t 330 302 280 297 344  5.9  15.8
 Australian origin t 264 257 219 219 284 – 0.1  29.8
 Overseas origin t 65 45 61 78 60  27.5 – 23.4
 Total A$m 4 803 4 887 4 950 5 661 5 974  14.4  5.5
Price A$/oz 448 501 549 591 540  7.7 – 8.6

       Change from 
       previous year

Gold outlook

a Sales (purchases). b Net additions (ned reductions). s ABARE estimate. f ABARE forecast.  
Contact: Anthony Simms  +61 2 6272 2403  asimms@abare.gov.au
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price over this period are strongly correlated with
the direction and size of movements in net spec-
ulative positions.

In the second half of 2003 and into 2004, it is
expected that a more positive outlook for the
world economy will lower investor interest in
gold. As economic conditions improve later in
2003, private investors are expected to return
funds to asset classes that are more positively cor-
related with economic growth, such as equities.
The relationship between equity markets and gold
as an alternative investment asset is illustrated by
the strong negative correlation between the
Standard and Poors 500 index of US stock prices
and spot gold prices (figure B). Private sector
investors in 2004 are forecast to be a net source
of supply to the gold market, making a net reduc-
tion in their gold investments of 76 tonnes.

Perhaps more importantly, when producers
believe that the remaining upside to gold prices
is limited they will begin to lock in gold prices
through increased hedging. This will place down-
ward pressure on gold prices and will accelerate
the expected declines in late 2003 and 2004.

The other main determinant of producer
hedging is interest rates. The current interest rate
environment provides little incentive for pro-
ducers to increase their hedge books, as bullion
banks are unable to offer a significantly higher
price for forward gold sales. In 2004, however,
assumed higher interest rates are expected to
increase the incentive for producers to build their
hedge books. 

Increased fabrication consumption
insufficient to support price
The role of gold fabrication has taken a back seat
in determining prices over the past year. However,
the outlook for consumption is important for the
market outcomes over the medium term.

The underlying gold market deficit (the dif-
ference between total fabrication consumption
and mine production plus scrap supply) is esti-
mated to have been around 110 tonnes in 2002.
This deficit is forecast to increase to 370 tonnes
in 2003 and to an even larger 696 tonnes in 2004.
These forecast deficit increases are mainly the
result of expected growth in fabrication con-
sumption in an improving economic climate. 

In 2002, world fabrication consumption is esti-
mated to have fallen by almost 13 per cent to
3304 tonnes, driven predominantly by weakness
in jewellery consumption in India. Gold Fields
Minerals Services (GFMS) estimates that jew-
ellery fabrication in India fell by close to 150
tonnes in 2002. This decline was caused by
higher domestic denominated gold prices, and
localised droughts that adversely affected
incomes of the rural population.

World fabrication consumption is expected to
increase from the low levels of 2002, increasing
by 296 tonnes in 2003 to 3600 tonnes and by a
further 301 tonnes in 2004 to 3901 tonnes. This
increase in fabrication consumption is expected
to come primarily from growth in demand in two
key consuming countries: India and China. 
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Producer hedging is also moving prices
Changes in hedging activity has the potential to
increase volatility in gold prices. Over the past
two years producers have reduced the quantity of
gold that they hedge to take advantage of the
rising gold price. Producers that have done so
have been rewarded through higher valuations in
equity markets, reflecting higher expected profit
margins.

This behavior has reinforced the upward pres-
sure on gold prices as it effectively removes
supply from the market in the short term.
However, this can continue for only a finite period
as the quantity of gold production that is hedged
declines toward zero.



ditions and lower local currency gold prices are
forecast to result in lower scrap supplies in 2004.

Australian gold production to recover
Gold production in Australia in 2002-03 is fore-
cast to increase by 3.5 per cent to 274 tonnes, pri-
marily as a result of the startup of new mines.
New mines expected to begin production during
this period include New Bendigo, Challenger,
Thunderbox, Paulsen’s, and White Foil. During
2002-03, these new mines are forecast to provide
an additional 11 tonnes of gold.

In 2003-04, Australian gold production is fore-
cast to rise to 284 tonnes, as the previously men-
tioned new projects ramp up to full capacity and
Australian denominated gold prices remain rel-
atively high. 

Australian gold price reaches fifteen year
high
With the US dollar gold price strengthening over
2002-03, and the Australian dollar remaining low,
Australian dollar gold prices have risen signifi-
cantly. The Australian dollar gold price in January
this year reached $612 an ounce, the highest
monthly Australian dollar gold price since
February 1988. 

The policy of many Australian producers to
follow the international trend of reducing hedge
books to increase exposure to the spot gold price
has been successful in recent times. As a result
of this increased exposure to the spot gold price,
Australian producers have been able to achieve
substantial margins above average cash costs of
production. If these margins were expected to be
maintained for a prolonged period, producers
would have the incentive to invest in significant
new mine capacity. 

With US dollar gold prices expected to fall
over the next two years, and the Australian dollar
assumed to appreciate, Australian producers are
expected to increase the size of their hedge books
over 2003-04 in order to lock in relatively attrac-
tive margins. As producers in all countries share
this incentive, they are also likely to rebuild hedge
books. This will put significant downward pres-
sure on prices.
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Gold demand in India is extremely sensitive
to the rupee price of gold, thus a strengthening
of the destocking that occurred in the first three
quarters of 2002, especially by drought affected
communities, is expected to turn around in 2003
as consumers again purchase gold bars and gold
jewellery. A better monsoon season in 2003
would support growth in rural GDP and conse-
quently fabrication demand. 

In 2002, China’s economy is reported to have
grown by 8 per cent. This level of growth is
expected to be sustained and should be supportive
of substantial increases in China’s fabrication
demand over the next couple of years. The lib-
eralisation of the Chinese gold and jewellery
market, along with the growth of China’s middle
class is expected to further assist in expanding
the demand for fabricated gold consumption. 

Scrap supply supported by local prices
Recycled gold is an important component of total
gold supply (figure C). In 2002, scrap supply is
forecast to have increased by 20 tonnes to 700
tonnes, driven predominantly by increases in the
Middle East, especially in Egypt. This increase
in scrap supply was primarily as a response to
higher gold prices in both US dollars and local
denominated currencies. It is forecast that in 2003
scrap supply will increase by a further 30 tonnes
to 730 tonnes. This increase in supply is expected
to occur mainly in the first half of 2003, driven
by higher gold prices. Improving economic con-
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Copper

■ World copper prices are expected to rise in
2003 and 2004 supported by continuing produc-
tion restraint, a strengthening of economic
activity in OECD countries and the continued
strength of Chinese import demand. For 2003 as
a whole the price of copper is forecast to increase
by 8.9 per cent to US$1700 a tonne (US77.1c/lb)
and by a further 5.9 per cent in 2004 to US$1800
a tonne (US81.6c/lb).

Continuing production restraint the key to
higher prices in 2003…
■ In 2002, several major producers reduced their
production in response to weak global demand,
low prices and high stock levels. As a result,
global copper mine output fell by 2.6 per cent
while metal output decreased by 1.1 per cent. 
■ World copper prices rose in late December
and in January partly on the strength of recent
announcements by some major producers,
including Codelco, BHP Billiton and Phelps
Dodge that they would continue to restrain pro-
duction during 2003. For example, Codelco
announced in December 2002 that although they
would continue to produce at current levels, they
would withhold some copper from the market

until official world stocks were substantially
lower than their present levels. In January 2003,
prices averaged US$1651 a tonne (US74.9c/lb),
3.5 per cent up on December 2002.

... but consumption the driver in 2004
■ World copper consumption is forecast to rise
by 4.1 per cent in 2003 and 4.5 per cent in 2004
as a result of moderately stronger economic
activity in major consuming countries.
■ Consumption in China, in particular, is
expected to grow strongly and to provide support
for strengthening copper prices. China is now the
world’s largest user of copper, accounting for 18
per cent of total world consumption. The con-
struction of major infrastructure projects and the
increased consumption of domestic refined
copper is expected to result in China having an
increased reliance on copper imports to satisfy
its domestic requirements in 2003 and 2004.
■ Australian export earnings from copper are
forecast to fall by 6 per cent in 2002-03 mainly
because of lower export volumes of copper con-
centrates and the negative income effects of a
stronger Australian dollar. In 2003-04, with fore-
cast higher prices and export volumes of refined
copper, earnings are forecast to rise by over 13
per cent to $2.3 billion.

    

2000 2001 2002 s 2003 f 2004 f 2003 2004
World % %
Production kt 14 820 15 556 15 388 15 670 16 150  1.8  3.1
Consumption kt 15 176 14 544 15 189 15 810 16 525  4.1  4.5
Closing stocks kt 1 046 1 725 1 800 1 710 1 510 – 5.0 – 11.7
– weeks consumption  4.3  7.7  8.0  7.5  6.4 – 5.8 – 14.2
Price US$/t 1 814 1 577 1 561 1 700 1 800  8.9  5.9

USc/lb  82.3  71.6  70.8  77.1  81.6  8.9  5.9

1999 2000 2001 2002 2003 2002 2003
-2000 -01 -02 -03 f -04 f -03 -04

Australia  
Mine output kt  796  876  876  863  912 – 1.4  5.7
Refined output kt  477  517  561  568  633  1.2  11.4
Exports  
– ores and conc. kt  936 1 150 1 271 1 117 1 063 – 12.1 – 4.8
– refined kt  306  366  388  395  460  2.0  16.4
– total value A$m 1 616 2 286 2 159 2 025 2 289 – 6.2  13.1

       Change from 
       previous year

Copper outlook

s ABARE estimate. f ABARE forecast.  Contact: Ian Haine  +61 2 6272 2031  ihaine@abare.gov.au
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Zinc
■ In 2002, the world zinc market was charac-
terised by weak demand, rising stocks and his-
torically low prices. Prices are expected to
strengthen modestly in the latter half of 2003, and
to increase relatively strongly in 2004, mainly
through increased zinc consumption as growth
in world industrial production gathers pace. With
production expected to grow less than consump-
tion in both years, zinc prices are forecast to
average 2.7 per cent higher in 2003 and to rise
by a further 11 per cent in 2004 to average
US$890 a tonne (US40c/lb).

Pressure may build to reduce production
■ Although some improvement is expected in
2003 and 2004, zinc prices will remain relatively
low in historic terms. With stocks likely to remain
high over the forecast period, there may be moves
to cut production at some facilities. 
■ Continued relatively high rates of production
during times of low prices have been a feature of
the zinc industry in recent years and substantial
production cuts in the future are far from certain.
Nevertheless, with prices at loss making levels
for many zinc metal producers, pressure is likely
to build for renewed cuts to smelter output. At
this time, however, apart from the expected immi-
nent closure of MIM’s Avonmouth smelter in

England, there have been no substantive
announcements about other shutdowns or cut-
backs in production. 
■ In the absence of substantial production cuts,
the forecast strengthening in prices will be largely
contingent on a recovery in demand. While world
zinc consumption is forecast to rise by 3.6 per
cent in 2003, most of the growth is not expected
to occur until the latter part of the year. In the
meantime, prices are expected to remain around
current levels of US$770 a tonne (US35c/lb) until
at least midyear.  
■ World zinc consumption is forecast to rise by
4.3 per cent in 2004 as a result of moderately
stronger economic activity in major consuming
countries and continued strong growth in China.
The performance of the construction and motor
vehicle production sectors in Europe and north
America will be particularly important to zinc
demand.
■ Australian export earnings from zinc are fore-
cast to fall by 2 per cent in 2002-03, with the
effects of a rise in concentrate volumes shipped
being more than offset by lower prices received
— partly because of a stronger Australian dollar.
However, with stronger prices and a small
increase in export volumes, export earnings are
forecast to rise by over 7 per cent to $1.6 billion
in 2003-04.

2000 2001 2002 s 2003 f 2004 f 2003 2004
World % %
Production kt 8 984 9 235 9 416 9 350 9 600 – 0.7  2.7
Consumption kt 8 891 8 795 8 978 9 300 9 700  3.6  4.3
Closing stocks kt  647  925 1 085 1 050  958 – 3.2 – 8.8
– weeks consumption  4.8  7.1  8.2  7.7  6.8 – 6.0 – 11.9
Price US$/t 1 128  886  779  800  890  2.7  11.2

USc/lb  51.2  40.2  35.3  36.3  40.4  2.7  11.2

1999 2000 2001 2002 2003 2002 2003
-2000 -01 -02 -03 f -04 f -03 -04

Australia 
Mine output kt 1 265 1 483 1 490 1 531 1 564  2.7  2.2
Exports  
– ores and conc. kt 1 496 1 903 1 849 1 950 1 990  5.4  2.1
– refined kt  317  452  496  496  500  0.0  0.8
– total value A$m 1 233 1 882 1 529 1 500 1 609 – 1.9  7.2

       Change from 
       previous year

Zinc outlook

s ABARE estimate. f ABARE forecast.  Contact: Ian Haine  +61 2 6272 2031  ihaine@abare.gov.au
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income on a purchasing power parity basis (IMF
2002b).

In fact, a synergy exists between trade liber-
alisation and domestic reforms, giving potential
benefits from their interaction that are far greater
than either in isolation. Furthermore, historically
most modeling estimates use static analysis
whereas the processes of growth and develop-
ment that accompany more open markets and
other reforms are essentially dynamic and inter-
active.

The greater potential benefits from this syn-
ergy mean that there is a much stronger case for
trade and investment liberalisation internation-
ally than is apparent from the estimates of bene-
fits from liberalisation alone. Another important
issue about trade and investment liberalisation is
that most estimates indicate that most of the ben-
efits go to the wealthy developed countries.
However, the potential for income gains is, almost
by definition, far greater in developing countries
that have a long way to ‘catch up’.

In this paper the benefits from combined
domestic reforms and international liberalisation
are explored and estimated. It is important in
interpreting the paper to appreciate that the objec-
tive is not to determine what will happen as a
result of trade liberalisation if everything else
proceeds in much the same way as in the past.
The objective is to present a vision of what could
happen if governments all around the world pur-
sued a whole range of enlightened policies and
reforms in the interest of advancing the economic

Domestic policy and institutional reforms can be
instituted independently of greater international
openness. However, the potential benefits will be
far larger if greater openness to trade and invest-
ment are pursued as well. Berg and Krueger
(2002) conclude that ‘institutional quality is cor-
related with openness. It is difficult to separate
the effects of openness and institutional quality
in a satisfactory way in this context’.

Computable general equilibrium modeling
estimates quantifying the effects of trade liberal-
isation characteristically indicate relatively small
benefits. The largest estimate of the global eco-
nomic benefits from full trade liberalisation for
all economic activities that could be found in the
literature is a permanent increase in incomes of
US$1.9 trillion (Brown et al. 2002) —this is
huge, but it is only 3.6 per cent of global annual

TRADE REFORM
synergies between open markets and other economic reforms

Ivan Roberts, Benjamin Buetre, Suthida Warr, Wayne Gordon and Brian S. Fisher

• The merits of trade liberalisation and more
open markets have been strongly argued in
economic literature. The underlying theme is
that trade liberalisation is not an end in itself.
It is a means of achieving greater economic
activity and wealth. Realising its potential
benefits does not happen by reducing bar-
riers to trade and market distorting industry
support alone (Sachs and Warner 1995).
Efficient transmission of the price signals that
indicate what can be produced most prof-
itably, and a secure business environment are
also required. Many of the reforms that are
necessary for such conditions relate to the
nature and efficiency of government, educa-
tional and legal institutions.

Contact: Ivan Roberts +61 2 6272 2239  iroberts@abare.gov.au



well being of their people. The opening up of
markets would be a central and common feature
of such policies.

Trade liberalisation, other reforms,
and levels of economic growth 

Openness of markets to trade and investment is
a key element that contributes to economic
growth. However, that openness is not sufficient
in itself. Domestic reforms that provide confi-
dence for people to produce and exchange prod-
ucts, to develop their skills and give them a
capacity to save and invest all contribute to the
economic growth process.

Several studies have established a positive rela-
tionship between trade liberalisation and eco-
nomic growth (Dollar 1992: Brandao and Martin
1993; Sachs and Warner 1995; Rutherford and
Tarr 1998; Berg and Krueger 2002).

Dollar (1992), for example, showed that out-
ward orientation for a sample of 95 developing
countries from the mid-1970s to the mid-1980s
was highly correlated with growth in gross
domestic product (GDP) per person, with the
most open quarter of countries having an average
annual rate of 2.9 per cent compared with only
0.9 per cent for the next quarter.

Berg and Krueger (2002) quote a recent
analysis by Dollar and Kraay (2001) as con-
cluding that an increase in the trade share of GDP
from 20 per cent to 40 per cent over a decade
would raise real GDP per person by 10 per cent.
Rapid expansion of the east Asian economies has
been attributed substantially to their openness to
trade. For example, between 1965 and 2000,
Chinese Taipei’s exports to GDP ratio rose from
16 per cent to 48 per cent and the Republic of
Korea’s from 5 per cent to 37 per cent. The
degree of openness of markets overseas for the
products of these countries has clearly played an
important role in their economic development.

Domestic reforms
A considerable amount of research by the World
Bank and other institutions (see, for example,
Killick 1993, and World Bank 2002) indicates
that realising the economic potential of countries

depends on the interaction of a range of institu-
tional arrangements and practices. These include: 
■ market institutions that enable producers and

consumers to respond efficiently and readily
to supply and demand forces — that effec-
tiveness depends on efficient and secure sys-
tems of property rights and on rules to ensure
competition in the market;

■ legal, administration and enforcement institu-
tions and practices that enable efficient, low
cost, secure transactions, and that ensure levels
of competition that prevent or limit monopo-
listic practices that can benefit corporations at
a cost to national economies;

■ adequate and accessible infrastructure pro-
vided at levels that ensure benefits to society
that exceed the costs of providing that infra-
structure;

■ financial institutions that are readily accessible
to all groups in society that can benefit from
them, with enforceable rules to ensure that
they are secure so that people can have confi-
dence in them;

■ flexibility in the labor market and labor
mobility;

■ education and training levels and systems that
enable people to utilise both locally generated
information and imported knowledge readily,
and adapt flexibly to changing demands for
their knowledge and skills (World Bank 1999);
and

■ political stability and confidence in govern-
ments and government institutions.

The financial downturn in south east Asia and
the Republic of Korea in 1997-98 demonstrated
that strong, well managed institutions and confi-
dence in governments are important for sustained
economic growth. For about two decades until
that time, the ASEAN economies and the Korean
economy had expanded rapidly. However, in
1997, the combination of a speculative bubble
and concerns on financial markets about the ade-
quacy of prudential management of financial
institutions and of the stability of governments
caused a wholesale flight of capital and sharp cur-
rency depreciations from all of these countries
except Singapore. The result was a substantial
economic setback from which some of these
economies are still recovering.
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In many developing countries, mainly in
Africa, but also in parts of Asia and Latin
America, and in some transition economies in
eastern Europe, many of the institutions and
arrangements that are necessary to promote eco-
nomic growth are poorly developed. Property
rights are often ill defined, insecure and struc-
tured to meet traditional societal values rather
than to maximise economic benefits both to indi-
viduals and to the economy overall. Insecurity of
property rights as a result of war, civil strife, cor-
ruption and government mismanagement dis-
courage investment, both by residents and from
overseas. Often governments are more concerned
with spending public funds on armaments and
maintaining the power of incumbent elites than
on education and training and public infra-
structure.

The state of transport, storage and telecom-
munication infrastructure, that is a key determi-
nant of the competitiveness of countries’ products
on international markets, varies widely among
developing countries (World Bank 1994).
Recognising the need for this infrastructure, gov-
ernments in a number of east Asian and Latin
American countries have opened the sector to pri-
vate investment and this is helping to overcome
long standing inadequacies. In contrast, infra-
structure in most subSarahan African countries
is predominantly publicly funded and only a few
examples of efficient operation persist. Generally,
the institutions in those countries are vulnerable
to changes in government support (World Bank
1994).

More open markets are necessary if countries
are to realise their economic potential. The reason
lies in the importance of transmitting price sig-
nals formed by the interaction of supply and
demand, not only within the particular country
but in the world overall, to producers and con-
sumers. Such price signals in open, competitively
structured markets are critical to directing pro-
duction and consumption decisions into areas of
greatest economic effectiveness for the country.
They encourage production in countries where it
is comparatively at lowest costs so that the
economies of countries are able to avail them-
selves of the natural and created advantages that
they have developed in particular activities.

While open markets are important for pro-
viding these price signals, the quality of the sig-
nals and the efficiency with which they can be
acted on by producers and consumers in indi-
vidual countries depends on the quality of the
other institutional arrangements and practices that
are listed above. In short, the efficiency and level
of resource use and the associated growth in
incomes depends both on the openness of mar-
kets and the efficiency with which markets for
land, labor, capital and goods and services
operate.

If, for example, there was a well established,
competitively based market for grain and world
market prices rose, producers would see the profit
advantages of producing more, thereby helping
alleviate supply shortfalls that contributed to the
price rise. If the farmers had secure title to their
land, they would manage their property so as to
ensure the future sustainability of their produc-
tion as well as responding to the current market
situation. The incentives to sustain and enhance
the productivity of their land would influence
both the extent of their response to the current
prices and the production practices employed —
so incentives would be in place, not only to ben-
efit from market opportunities in the short term,
but also for long term growth. 

If, however, the rights over farmers’ land were
insecure, farmers might respond to present high
prices by producing extra large current crops
using techniques that degrade the land, because
of the lack of long term incentives to maintain
and enhance the production base.

If there were even less advanced institutional
arrangements where there was no properly estab-
lished competitive market, where farmers could
not access credit, there was inadequate infra-
structure and where producers were primarily
subsistence farmers, the significance of open mar-
kets would be even less. Producers could not
recognise the potential for profit when world
prices were high or the need and ability to adjust
to alternatives when world prices for particular
items were low. And even if some could recog-
nise a potential to benefit from markets, they
would be prevented from realising that potential
because of lack of access to resources, infra-
structure and credit.
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Relationship between domestic and trade
reforms

Examination of the economic performance of var-
ious countries since the early 1960s reveals that
some countries have achieved far higher levels
of income and growth than others. Economies of
countries in north America, western Europe and
Oceania that already had relatively high incomes
per person continued to expand, but at a modest
rate. Economies of some Asian countries in-
cluding Japan, Korea, Chinese Taipei, Singapore
and Hong Kong that commenced that period with
low incomes, expanded rapidly and now have
high incomes on a world scale. China has been
achieving high economic growth rates since insti-
tuting economic reforms in the late 1970s.

In India, Sri Lanka and Pakistan, economic
growth has been appreciable but slower than in
the fast growing Asian economies while most
Latin American countries have had very unstable
growth. In Africa, economic growth and incomes
have generally languished. 

Why is it that the economies of some coun-
tries have expanded rapidly while others have
not? Growth rates in countries that had already
reached high incomes could be expected to be
lower than for dynamic economies that were
growing from a lower base and that were able to
‘catch up’ by adopting technologies and man-
agement practices that were proven successful
elsewhere (World Bank 1993). However, many
of the countries whose economies were not
expanding much had low incomes initially and
continue to have low incomes. 

It does not appear that an abundance of nat-
ural resources has been an important factor
affecting economic growth. Japan, the Republic
of Korea, Chinese Taipei, Hong Kong and
Singapore are all natural resource poor but have
achieved rapid economic growth and associated
increases in incomes. In contrast, incomes in the
Democratic Republic of Korea that is also
resource poor have remained low. Many African
and Latin American countries are rich in natural
resources. Yet they have not achieved rapid eco-
nomic growth and high incomes.

The observation that resource poor countries
often outperform countries that have an abun-
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dance of mineral resources is counterintuitive. A
possible explanation is that Dutch disease1 effects
from rapid mineral development lead to changes
in policies designed to protect traditional sectors
of the economy which in turn leads to low growth
(Sachs and Warner 1995, 1997). But the strong
performance of some resource rich countries
belies the general principle (Auty 2001).

From these observations, it appears that the
rapid expansion of the east Asian economies
reflects the ways in which those countries are
governed, the economies are managed, and the
opportunities that people have to develop and
apply their skills (World Bank 1993). Some of
the characteristics common to these countries
have been:
■ strong commitment to education and training;
■ well established infrastructure;
■ strongly entrenched property rights and legal

institutions that enable ready transfers of prop-
erty and goods;

■ high domestic saving rates; and  
■ stable governments.
It may be noted that all of these characteristics
are the products of domestic policies. Yet a large
part of the growth in some of the rapidly
expanding east Asian economies has occurred
because they have been open to foreign invest-
ment and have had ready access to increasingly
open markets. Those markets have been mainly
in developed countries for industrial products, in
which these expanding economies were highly
competitive.

Initially, these expanding economies were
reluctant to open their domestic markets to
imports other than for inputs for their expanding
industries. However, as their export earnings and
incomes increased, the demand for imports also
rose. If markets are readily available for the prod-
ucts in which these countries are competitive, it
provides greater scope for expression of their
comparative advantage, enabling more efficient
use of their available resources.

A World Bank (1993, p. 48) appraisal of the
factors contributing to growth in the rapidly

1 The Dutch disease effect arises from appreciation of the currency
as a result of rapid expansion of extractive, export oriented or
import competing industries. The currency appreciation, in turn,
reduces the competitiveness of other industries.
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expanding Asian economies concluded that about
two-thirds of their increase in incomes could be
attributed to rapid accumulation of physical and
human capital. Such accumulation has only been
made possible because of the confidence that they
could have in applying their resources and the
quality of their workforce that arises from the
institutional and educational reforms mentioned
above. The remaining one-third was attributed to
increased ‘total factor productivity’ — that is,
greater output per unit of inputs used. 

Although a substantial proportion of the rapid
growth in east Asian economies has been attrib-
utable to domestic reforms, the effectiveness of
those reforms is greatly enhanced if the economy
is open to trade and investment. The openness to
investment provided greater access to necessary
capital, helping to establish a growth momentum
that could only have been achieved because of
access to external markets. Such growth and the
ensuing greater openness to imports as well,
improved the price signals that are necessary for
efficient resource use and sustainable competi-
tiveness.

Openness and economic growth –
the world’s two most highly
populated countries as examples

Countries do not necessarily need democratic
governments to achieve the stability that is impor-
tant for investment and economic growth. China,
with its communist party government, is imple-
menting many market based reforms that are
promoting economic growth. The national gov-
ernment has provided political stability and has,
at the same time, encouraged a transition away
from inefficient, loss making state enterprises in
many activities toward more efficient, more
market based enterprises — and where state
enterprises remain, efforts are being made to
increase their independence and efficiency (Wong
and Chen 1996; OECD 2002). 

Increasing openness for the economy has been
reflected not only in a rapid expansion in both
exports and imports, but also in substantial cap-
ital inflow, making China second only to the
United States in the use of foreign direct invest-

ment (IMF 2002a). From 1990 to 1999, foreign
direct investment accounted for 13 per cent of
China’s total gross fixed capital formation (World
Bank 2003, p.12).

Nevertheless there are reasons to question the
sustainability of China’s large foreign capital
inflow. Daly and Logan (1998) observed that
between 1979 and 1995, in the period preceding
Hong Kong’s rejoining mainland China, 68 per
cent of foreign investment in China came from
Hong Kong, Macau and Chinese Taipei, with 59
per cent coming from Hong Kong and Macau.
They also observed that investors from Japan and
western countries, primarily the European Union
and the United States, were enticed by the mere
potential size of the market. However, they were
encountering a minefield of restrictions. They
could not establish operations of their own, but
required Chinese joint ventures, in most cases
leaving the foreign investors with minority inter-
ests.

The changes to date, along with a compara-
tive advantage in labor intensive manufacturing
and the relative openness of markets for manu-
factured products internationally are major rea-
sons for China’s rapid economic growth (Pomfret
2000, pp. 241–5). There are some reasons for
concern, however, about the sustainability of
China’s rapid economic growth. China’s public
spending has been at extremely high levels, with
substantial efforts being made to upgrade infra-
structure. Lague (2003, pp. 25–6) noted that there
was a potential danger of future financial diffi-
culties in China after about five years when the
government ‘will need to bail out insolvent state
owned banks and provide for gigantic pension
liabilities’.

The rapid economic growth in China since it
has become a more open and market oriented
economy can be compared and contrasted with
much slower, but still appreciable, growth in the
world’s second most populous country, India. 

From 1980 to 1999, China’s annual growth
rate for real gross domestic product per person
(in constant 1995 US dollars) averaged 7.8 per
cent. This was approximately twice the average
rate for India (World Bank World Development
Indicators). Yet before the Chinese reforms that
commenced in 1978, China’s and India’s growth



rates were much less divergent as well as being
lower than subsequently. 

One of the reasons for the difference in growth
rates between these countries since the early
1980s appears to have been the much more rapid
opening up of the Chinese economy than has
been the case for India. In the early 1980s both
China and India had similar exports and imports
as proportions of their respective gross domestic
products. Between 1980 and 2000, China’s
exports approximately quadrupled as a per-
centage of its GDP while its proportion of
imports tripled.  In comparison, India’s exports
almost doubled as a proportion of GDP, but its
relative growth in imports was very much slower.
(IMF 2002b). So both are becoming more open
to trade, but China’s opening up has been much
more rapid (table 1).

Levels of investment overall and from foreign
sources have been much greater in China than
India. During the 1990s, China’s gross fixed cap-
ital formation averaged nearly 39 per cent of its
GDP compared with 23 per cent for India. Such
investment has helped boost its industrialisation
and economic growth. China has emerged as the
world’s largest developing country recipient of
foreign direct investment. 

From 1992 to 1998, foreign direct investment
in China totaled US$240 billion while India’s
totaled US$12 billion, only one twentieth of the
Chinese figure (Rajan and Sen 2002). This lower
intake of foreign investment by India has
reflected the government’s preference for ‘India
to be built by Indians’ and rules restricting for-
eign investment largely to government nominated
sectors (Daly and Logan 1998, p.169).

The heavy hand of regulation, particularly on
labor and land, has also been instrumental in lim-

iting the competitive advantages of India despite
the country’s relatively low labor costs. ‘For
example, firms with more than 100 employees
have not been allowed to retrench workers
without government permission’ (World Bank
2003, p. 93). Such measures discourage invest-
ment.

From Indian independence in 1947 until the
early 1990s, Indian governments pursued highly
state directed policies oriented to self reliance,
heavy industry based industrialisation and import
substitution. Efforts have been made to free up
the economy since the early 1990s, but the
changes have been evolutionary rather than rev-
olutionary (Rajan and Sen 2002).

Nevertheless, the habits of protectionism are
strongly ingrained in India. This is evident, for
example, for sugar. When world market prices
fell sharply in 1998-99 and 1999-2000, Indian
import tariffs were progressively raised from 5
per cent before January 1999, to 60 per cent from
February 2000 (US Department of Agriculture
2000). Similar actions occurred for palm oil in
2002 (Mielke 2002).  Rather than letting world
prices flow through to Indian producers and con-
sumers, the government insulated them against
price changes. This encouraged production when
world markets least needed supplies of these
products and were least prepared to reward indi-
viduals and economies for producing them. It also
discouraged consumption at a time when world
market conditions indicated that Indian con-
sumers should benefit from the ready availability
of the product internationally. 

Despite the tentative nature of India’s opening
up to trade and the slowness of its acceptance of
foreign investment, its economy is becoming pro-
gressively more open and its higher economic
growth rates since the early 1990s reflect this.

Quantifying potential economic
gains from openness and reform

In most modeling approaches to estimating the
extent of benefits from trade liberalisation, the
current situations of countries are taken as given.
No explicit account is taken of the institutional,
infrastructure, government and educational
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1 China and India: export and import
shares of gross domestic product

China India
1980 2000 1980 2000

% of GDP % of GDP % of GDP % of GDP

Exports 5.9 23.1 5.0 9.1

Imports 6.6 19.2 8.6 10.7

Source: IMF (2002b).
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factors mentioned above, beyond levels implied
in baseline levels predicated on a business as
usual basis. Consequently, the inefficiencies in
price formation and transmission and the prob-
lems in attracting investment that have existed in
the past are implicitly assumed to continue. Nor
have most modeling exercises taken account of
dynamic benefits such as greater access to
improved technologies and better management
practices that accompany greater openness to
import competition and to investment. Some
recognition of these dynamic effects is now being
incorporated in some analyses (see for example,
Burfisher, Robinson and Theirfelder 2002).
However, quantification of these effects is still in
its infancy.

In this section, estimates are made of the
potential combined effects of trade liberalisation
and other economic reforms that enhance eco-
nomic growth. This is done through applying
ABARE’s global trade and environment model
(GTEM). The method used is to determine a busi-
ness as usual baseline or reference case for key
economic variables for each region covered in
the analysis over a projection period that extends
annually from the model’s base period of 1997,
to 2020. This baseline takes account of known
policy changes including institutional, financial,
education and trade liberalisation — it incorpo-
rates implied levels of expected reforms but does
not include reductions in distortions to markets
and trade other than under arrangements that have
already been agreed. For the scenario chosen, it
is then assumed that all countries pursue wide
ranging programs of economic and trade reforms
that are designed to overcome the many imped-
iments to growth and that increase the efficiency
of all factors used in production. The difference
between the reference case values and those from
the policy change scenario indicates the impact
of the policy reforms. For this analysis, the
regions covered are considered in two groups,
namely developed (high income) countries and
developing countries (table 2).

The method used to model potential growth
from wider economic reforms is based on such
reforms increasing the productivity of the factors
used in production, known as total factor pro-
ductivity.

For developing countries where income
growth rates have lagged, the increases arise from
a ‘catchup’ factor, enabling their economies to
expand in the same way as the high performing
Asian economies have performed over the past
half century. To obtain plausible levels of pro-
ductivity increases arising from reforms, esti-
mates of total factor productivity that have been
measured for the high performing Asian
economies (Japan, Malaysia, Thailand and the
Republic of Korea) during their period of take-
off were used (Felipe 1997; Bosworth, Collins
and Chen 1995; Wolff 1996; Kawai 1994;
Madisson 1995; Elias 1990). The average
increase in total factor productivity between rep-
resentative levels outside the high growth period
and rates applying in the high growth periods
examined in these various studies was 2.65 per
cent of output a year.

This was assumed to be the potential catchup
factor that would apply to developing countries
that have not yet experienced rapid economic
growth such as occurred in the high performing
Asian economies. As indicated above, only about
one-third of the actual growth for the Asian
countries considered arose from increases in total
factor productivity. The other two-thirds arose

2 Regional representation in GTEM

High income Developing
countries countries

Australia China
New Zealand Indonesia
Japan Viet Nam
Korea, Rep. of Other ASEAN countries 
Chinese Taipei India
Singapore/Hong Kong Rest of Asia
Canada Mexico
United States Brazil
Western Europe Rest of Latin America

Russian Federation and
Ukraine

Middle East and Turkey
Middle income African

countries
Rest of Africa
Rest of World

Per person gross national income of high income countries is at least
US$9000 in 2001 (World Development Report 2003).



from accumulation of physical and human cap-
ital — itself largely a product of both domestic
reforms and greater openness. A higher level of
total factor productivity would translate into
higher profitability, the generation of more sav-
ings and investment and, thereby, further accu-
mulation of physical and human capital and
further income growth.

The pattern of total factor productivity growth
that has occurred in the fast growing Asian
economies has been one of rapid initial expan-
sion followed by maintenance of high growth for
a number of years, with increases subsequently
tailing off as the countries reach a higher stage
of economic development. Accordingly it is
assumed that the productivity growth increase in
developing countries will be phased in over five
years from 2005, with the maximum level being
reached by 2010. That elevated growth level is
then maintained until 2020.

For this paper, only the period up to 2020 is
simulated. Following that period of assumed sus-
tained elevated productivity growth, it would
become increasingly difficult to maintain higher
growth in these countries than in developed coun-
tries. Consequently the productivity growth rates
in these countries would then be expected to tail
off and converge with the lower rates in the devel-
oped countries.

For developed countries, there is also scope
for additional reforms that would increase both
incomes and total factor productivity. Although
most such countries have strong institutional sys-
tems, many pursue protectionist trade policies
and have considerable scope for reducing anti-
competitive policies. In the analysis, it is assumed
that additional reforms would increase total factor
productivity by 0.5 per cent a year. This was the
additional growth estimated by OECD (1997) for
total factor productivity growth in the United
States for the services sector, now the dominant
sector in the US economy. In the OECD study, it
was estimated that the potential for growth in total
factor productivity is substantially greater for
most other developed countries than for the
United States. As other developed countries are
assumed to have the same total factor product-
ivity growth as the US, the growth figure used
for developed countries is conservative.
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The estimates derived from applying GTEM
with these changes in productivity incorporated
are indicated in figure A. This shows that all
countries would gain additional incomes, as mea-
sured by gross national product (GNP) from
undertaking broad economic reforms that include
trade liberalisation. The largest gains would be
in developing countries, with an increase in GNP
giving incomes of US$8.8 trillion a year higher
than without reforms, by 2020. This represents a
GNP increase of 53.5 per cent relative to the sce-
nario with no additional reforms (figure B).

For the high income countries, the gains would
be less than for developing countries, though they
would still be appreciable. However, even with
their much lesser scope than developing coun-
tries for reform, they would realise an additional

GNP from additional reforms 
change relative to the reference case in 2020   A

WorldDeveloping 
countries

High income 
countries

US$ billion
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10000

12000

GNP gain from additional reforms 
percentage change relative to the reference case 
in 2020   

B

WorldDeveloping 
countries

High income 
countries

%
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income of US$4.4 trillion per year or an addi-
tional increase in GNP of about 10.5 per cent by
2020.

This large disparity in the gains from reform
is reinforced in a sector-by-sector comparison
(figure C). In addition, the greatest growth in both
developed and developing economies would be
in services and the manufacturing sectors,
although there would also be marked growth in
agriculture.

The simultaneous global economic reforms
would result in world income that would be con-
sistently higher by US$13.2 trillion a year by
2020. The change would raise the annual average
global income growth rate between 2005 and
2020 from 3 per cent to 4.1 per cent. The esti-
mated increases for high income and developing
countries are shown in figure D.

As the productivity shocks for this simulation
were based on available literature from countries
that had undertaken reform, specifically high per-
forming Asian economies, the additional growth
estimated should provide an indication of the
potential gains that would accrue to countries
implementing such reforms. It is also important
in interpreting such potential growth to consider
that the relative openness of developed country
markets to industrial products from the newly
industrialising Asian countries contributed sub-
stantially to the growth of those economies. If
such growth potential were extended to a much
wider group of developing countries, markets
would need to become more open still. Further

opening of developed country markets would
contribute to the necessary greater openness.
However, the extent of further growth potential
would also depend on markets in developing
countries becoming more open.

It should be noted that the funds available for
investment globally are estimated within GTEM
and allocated to the different countries and
regions in response to changes in relative returns.
Because of this, the growth in investment that is
estimated using the model is constrained to avail-
able funds from previous savings. This is impor-
tant, as the literature on total factor productivity
growth cited in this paper highlights the linkage
between increased investment and economic
growth in response to changes in total factor pro-
ductivity. However, the size of such investment
is limited globally to the extent of previous sav-
ings. The allocation between countries reflects
the scarcity of investment funds globally, with
some of those investment flows being reallocated
from developed to developing countries. This is
one reason why potential growth rates in total
factor productivity are assumed to be much lower
for developed countries than for the newly devel-
oping countries.

The estimated potential income gain from
broad economic reform as represented in this
study is substantially higher than any estimate of
global trade liberalisation alone (see, for example,
Brown et al. 2002). This arises partly from the
fact that effects of other reforms as well as trade
liberalisation are taken into account, and partly
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because the other reforms would increase the
effectiveness of trade liberalisation.

Important observations
Trade liberalisation should not be seen as an end
in itself, but as a key part of a wider range of eco-
nomic reforms in all countries that is required if
their economic potential is to be realised to a
much greater extent than currently.

Until the present time, efforts to quantify ben-
efits from trade liberalisation have been made
largely in isolation, with the result that the esti-
mated gains from this critical area of reform have
been relatively small. But trade liberalisation does
not take place in isolation and its potential ben-
efits can only be realised if a range of other con-
ditions apply. In many instances, those other
conditions require substantial reforms in gover-
nance, property rights, legal institutions, infra-
structure, labor markets, financial institutions and
arrangements, and importantly in education. The
combination of trade liberalisation and reforms
in these other areas provides synergies by which
the combined benefits far exceed the separate
benefits from either trade liberalisation or those
other reforms.

In this paper, it is estimated that there is a
potential for worldwide reforms to raise world
incomes to an annual level that is US$13.2 tril-
lion higher than would apply without such
reforms, by 2020. This is several times larger than
the highest estimates that have so far been made
of global income growth from trade liberalisa-
tion alone.

The extra potential benefits from the combined
reforms would raise global income growth from
around 3 per cent to 4.1 per cent a year. 

The largest beneficiaries would be developing
countries, which, as a group, would experience
an increase in incomes of over 50 per cent by
2020. Such an increase would arise as countries
that have so far lagged in development catch up
through trade and improvements in operation of
markets and in technology. The additional gains
for developed countries would be a more modest
10.5 per cent.

It is important, however, to appreciate that to
attain these substantial benefits, some countries
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and their governments need to overcome many
formidable impediments. For example, many
African countries face huge challenges in coping
with AIDS, the cost of which is restricting the
availability of resources for infrastructure, edu-
cation and institutional reforms (Sachs 2002). In
some countries, incumbent governments devote
much of their scarce resources to military expen-
diture rather than for education or economic
reform. 

The potential to raise living standards around
the globe through a combination of trade liber-
alisation and a range of other reforms is great.
Neither trade liberalisation alone nor the other
reforms in isolation will realise anywhere near
the potential of the combined reforms. It is impor-
tant, therefore, for both developed countries and,
in particular, developing countries, to pursue trade
liberalisation as an essential element of a range
of policy reforms that foster their economic per-
formance.
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to provide that organism with new and useful
characteristics (Cunningham 1999).

The application of biotechnology techniques
within the agriculture sector can potentially
improve food security by raising crop tolerance
to adverse weather and soil conditions, by
enhancing adaptability of crops to different cli-
mates and by improving yields, pest resistance
and nutrition, particularly of staple food crops.
Over the past decade, the application of biotech-
nology to the problems in world agriculture has
yielded significant productivity gains to pro-
ducers. With advancements in GM technologies,
and as market acceptance and availability of GM
products increases, these benefits are expected to
increase.

This paper provides a summary to a more
comprehensive upcoming ABARE report on the
subject. It deals with issues relating mainly to the
use of biotechnology in production of food crops
with particular reference to the benefits of bio-
technology in developing countries. Quantitative
results of the economic implications of biotech-
nology introduction in crop production were
obtained using scenario analysis within a general
equilibrium framework. Estimates of the poten-
tial benefits of adoption in different regions of
the world are also provided.

Economic assessment of
biotechnology innovations

Whether the advent of biotechnology and its
applications in various aspects of human activities

• Despite major advances in agriculture and
strong growth in food production in the latter
part of the twentieth century, hunger and
famine are still common in many parts of the
developing world. A combination of factors
such as political instability and poor distrib-
utional infrastructure, together with preva-
lence of subsistence farming and consequent
low farm incomes, have substantially impeded
production and distribution of food com-
modities. Given that the world population is
forecast to grow by 54 per cent from 6.1 bil-
lion in 2000 to around 9.3 billion people by
2050 and that all of the increase is forecast
to occur in developing countries (United
Nations 2001), the issue of food security is
again becoming a topic of concern.

Gene modification
While efforts to improve food security in devel-
oping countries must necessarily address prob-
lems of extreme poverty, political instability, poor
infrastructure and global trade issues, gene mod-
ification technologies show considerable poten-
tial to raise agricultural productivity for a given
area of land. Genetic modification is the process
of transferring some element of genetic code from
one organism to another by methods other than
classical breeding, in such a way that it functions
in the receiving species and is passed on from
one generation to the next. This is done in order
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is beneficial is a subject of an ongoing vigorous
debate between opponents and proponents of the
technology. The major potential benefits include
increases in productivity from a combination of
lower production costs and higher yields. Besides
generating higher economic growth, this will
increase world food security and assist in the pre-
vention of environmental damage from conver-
sions of natural ecosystems into arable lands. A
more comprehensive summary of benefits from
biotechnology is presented in McGloughlin
(1999).

The risks of biotechnology, in addition to
direct costs of investment and production, can be
broadly categorised as: risks to the environment
and economics of food production (potential for
development of resistant organisms and weeds
and potential loss of biodiversity) and potential
risks to human health, mainly through potential
impacts on food safety. For a summary of the
often raised concerns see Altieri and Rosset
(1999).

No doubt modern biotechnology, like any new
technology, has its associated benefits and risks.
Objective assessment of the benefits and costs of
individual applications of biotechnology is nec-
essary in determining whether or not an applica-
tion is beneficial. In attempting to analyse the
benefits and risks, a framework for analysis
acknowledging that there are valid potential ben-
efits and valid risk concerns from biotechnology
applications becomes necessary.

Objective analyses, using established scien-
tific and economic techniques are important for
benefit–cost assessment of biotechnology appli-
cations. Therefore, scientific assessments of risks
to food safety and to the environment of biotech-
nology products need to be carried out on a case
by case basis. Data on risk could then be used in
conducting economic analyses of benefits and
costs to determine the socioeconomic feasibility
of implementing biotechnology innovations.

Generally, there is a considerable degree of
uncertainty in both the outcomes and the length
of time before any returns to investment in
research and development in biotechnology can
be realised. The expected costs of capital invest-
ment in the technology could therefore be quite
large. Investment will only take place if expected

benefits are equal to or exceed expected costs, at
a desired rate of return.

Moreover, the adoption of biotechnology can
have considerable socioeconomic and environ-
mental impacts other than direct benefits and
costs to private producers. Exclusion of these
from the decision making process would prevent
socially preferable levels of investment from
being realised.

To encourage research and development, and
to influence the outcomes arising from such
investments, governments use certain mecha-
nisms and economic instruments. Most promi-
nent among these, with regard to recovering
investment costs, is the protection of intellectual
property rights through patent laws. Another
policy approach for the better allocation of
resources would be through suitable economic
instruments, which include regimes of charges
and subsidies on the activities generating external
costs and benefits, respectively.

Relative impacts in developing and
developed countries

Biotechnology applications in agricultural pro-
duction could generate significantly different
impacts in developed and developing countries,
reflecting variations in production systems
between the two groups of countries. Differences
in input use, management practices and scale of
operations are the main features underpinning the
disparity between the two production systems.

The extensive use of green revolution tech-
nologies over the past four decades has resulted
in agricultural production expanding in the devel-
oped countries, largely because yields have
increased significantly. In comparison, increases
in agricultural production in developing coun-
tries have partly come from horizontal expan-
sions of smallholder subsistence production onto
progressively poorer lands. Application of mate-
rial inputs is quite low, reflecting their high costs
relative to income levels, and agricultural oper-
ations, like weeding, are mostly carried out man-
ually. Although considerable increases in yield
have been realised in developing countries over
the past forty years, particularly for major grains
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such as rice and wheat, yields have remained
below those realised in developed countries.

As a consequence, gains in productivity from
the introduction of transgenic varieties with
improved agronomic traits are expected to be
much greater in developing countries (Ismael,
Bennett and Morse 2002). In most cases, how-
ever, data from field trials in developing coun-
tries themselves are not yet available for
quantifying the agronomic benefits that could
accrue from adopting transgenic crops. It could
therefore be misleading to generalise and apply
results obtained from experience elsewhere in the
world to estimate potential benefits to developing
countries.

The adoption of transgenic crops, such as her-
bicide tolerant varieties, could also provide sig-
nificant savings in farm labor as most of the
agricultural operations in developing countries
are carried out manually. This would enable
farmers to diversify production or engage in other
income generating activities. The beneficial
health impacts of transgenic crops could also be
significantly greater in developing countries, par-
ticularly to farmers where manual application of
chemical inputs is the norm and safety measures
are generally poor.

Contrary to benefits, the impacts of risks from
biotechnology on different societies are likely to
be much less variable. The higher benefits of agri-
cultural biotechnology use in developing com-
pared with developed countries, coupled with the
similarity in risks faced by the two groups of
countries indicate that the benefit–cost ratio of
technology adoption could be considerably higher
in developing countries. These countries could
realise such benefits in a variety of ways. They
could acquire the technology by investing in
research and development to develop ‘home
grown’ innovations, obtaining biotechnology
products through market transactions or both.
Presently, however, a combination of factors
impedes the rapid introduction and diffusion of
the technology in these countries.

Global investment and impediments to
uptake in developing countries
The global area under transgenic crops has risen
dramatically, from 1.7 million hectares in 1996

to 58.7 million hectares in 2002. In 2002, four
countries grew 99 per cent of global GM crops:
the United States, which grew 39.0 million
hectares (66 per cent of the world total),
Argentina 13.5 million hectares (23 per cent),
Canada 3.5 million hectares (6 per cent) and
China 2.1 million hectares (4 per cent) (James
2002). In contrast, the European Union — despite
having strong public and private life science capa-
bilities — grew virtually no commercial trans-
genic crops during the period.

To date, investment in biotechnology has been
mainly undertaken by the private sector in devel-
oped countries, particularly in north America.
The concentration of expenditure on biotech-
nology in the private sector is associated with
intellectual property protection of emerging tech-
nologies (McCalla and Brown 2000), which
allows the private sector to recoup the often high
costs associated with developing new products.
Moreover, private sector research has concen-
trated on three crops — cotton, hybrid maize and
soybeans — and some speciality crops — for
example, carnations.

Generally, the crops that have been targeted
for genetic modifications are those extensively
grown in developed countries. There has been
little research on food crops commonly used in
developing countries such as sorghum, millet and
cassava. By contrast, and despite expected higher
benefit–cost ratios from the technology, only a
few developing countries, such as Argentina, have
had high uptake rates of GM crops. Typically, the
high uptake rate is concentrated in crops that are
exported to developed country markets. Few
others (mainly China, India and Mexico) have
started exploring their own national research
capability in biotechnology.

In the vast majority of developing countries,
both investment levels in biotechnology R&D
and the transfer to farmers of transgenic crops
already being marketed have been generally low.
These low rates reflect poorly functioning finan-
cial and economic markets, and political factors.
They also reflect a lack of the transparent regu-
latory capacity that is necessary in dealing with
risks associated with biotechnology and for
addressing the issues of property rights develop-
ment and protection that are essential for
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promoting innovative research. This is particu-
larly important because of the high cost of under-
taking the initial research and development in
biotechnology.

From a farmer perspective, a key factor influ-
encing the uptake of biotechnology in developing
countries is high seed costs. Seed costs for GM
crops could represent a significant barrier to
adoption, particularly in the largely subsistence
systems of production and low levels of farm
incomes in these countries.

All these factors combine to result in a lower
level of expenditure on agricultural biotechnology
and to discourage both local and foreign private
investment in the field in the developing world.
Reflecting this, agricultural biotechnology
research, in the developing countries where it is
undertaken, is largely the responsibility of the
public sector (Falconi 1999).

Overall, the major factor determining a devel-
oped country’s adoption of GM technology is the
attitude of governments and the public toward the
technology. In developing countries, although
existing (and potential) EU trade barriers may
have affected attitudes toward GM foods in some
countries, barriers to adoption are mostly insti-
tutional, technical and economic.

A survey in 1999 revealed that many devel-
oping countries felt that the application of
biotechnology advances could help them meet
the major challenge of feeding expanding popu-
lations while their land base and water resources
faced growing pressures (Persley 2000). In addi-
tion, the growth of bioscience based industries
would help alleviate poverty by stimulating an
associated growth in employment. In turn, an
improved economic environment and higher
incomes would induce investment in other agri-
cultural technologies, such as application of fer-
tilisers and agricultural mechanisation, further
enhancing agricultural production and its contri-
bution to overall economic growth.

Regulatory policies and trade
As GM technologies are very recent and fast
developing, most governments are trying to keep
pace by developing regulatory policies that reflect
consumer demands and preferences for GM agri-
cultural products. Almost all developed countries

require products derived from GM sources to be
assessed both for their safety as foods and for
their environmental impacts. However, there are
considerable differences in the approaches taken
by different countries. In the United States,
analysis and approval mechanisms for GM foods
have been subsumed into existing regulations
governing the release of new foods, plants and
pesticides whereas in the European Union, reg-
ulation of GM products requires considerable
separate scrutiny (US Department of Agriculture
2001). Countries worldwide are in different
stages of policy development, with the majority
of the developing countries still in the early stage.

Developments in domestic and trade policies
for GM products are likely to be an important
factor in determining volumes and values of trade
flows, and ultimately levels of investment and
rates of diffusion of the technology. Conservative
attitudes toward GM products in western Europe
may continue to induce increasingly restrictive
production and trade policies, with worldwide
ramifications for research and development, rates
of diffusion and consequently for the potential
benefits of the technology, particularly in devel-
oping countries.

The effects of restrictive EU policies on dif-
ferent groups of developing countries could be
quite different, depending on whether a country
is largely an importer of the affected commodi-
ties, an exporter or engaging equally in both
activities. While predominantly importing coun-
tries could benefit considerably through lower
prices and increased consumption, benefits to
exporters could be offset by losses in export rev-
enues under a ban, particularly for those with
most of their exports destined for the European
Union.

Given the tradeoffs between consumption ben-
efits and export revenue, exporting countries will
therefore have to choose one of three possible
policy actions. They could either adopt the tech-
nology, continue to produce only non-GM prod-
ucts to preserve the ability to export to the
European Union or follow a market segregation
policy — that is, producing non-GM products for
the EU market and GM products for the domestic
and other export markets. Which course of action
was followed would depend importantly on the
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magnitudes of the potential gains in domestic
consumption, the change in export earnings (both
with and without adoption) and the costs of seg-
regation and labeling.

Whether producers segregate or not will ulti-
mately depend on their ability to recover the addi-
tional cost of segregation through price premiums
for non-GM crops. Segregation would not be a
viable option if premiums did not cover its costs.
There is some evidence that premiums have been
paid for non-GM crops. For example in 2000, it
is reported that a fifth of elevators in the United
States were paying premiums for non-GM crops
of 5–15 per cent above GM corn prices (Foster
2001). The author concludes that the nature of
premiums and discounts suggests that markets
are still in a price discovery phase. Producers and
traders are trying to establish whether consumers
are willing to pay sufficient premiums for certi-
fied non-GM products. Ultimately, the price rel-
ativities between GM and non-GM commodities
would be the main determinant of production and
trade volume of each group — that is, the higher
the relative price of a group the more would be
its production and trade at the expense of the
other.

Income impacts of adoption and
trade policies

The aim in this section is to illustrate the eco-
nomic effects in different regions of the world of
adoption and trade policies related to agricultural
biotechnology. To do this, three different sce-
narios were simulated. The simulations were car-
ried out using ABARE’s global trade and
environment model (GTEM), a computable gen-
eral equilibrium model of the global economy
and environment. Economic impacts are mea-
sured for fourteen regions, with each region
falling in one of three income groups (low,
medium and high income). The scenarios and
assumptions are summarised in box 1.

Impacts of GM introduction and sources of
economic change
Global adoption of GM technology in agricul-
tural production is likely to result in significant
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Box 1: Model scenarios and assumptions
The empirical analysis undertaken in this report is
an attempt to highlight the impact in different world
regions, particularly in developing countries, of
introducing biotechnology into crop production.

Scenarios
Potential impacts were simulated under three
scenarios on the scope of adoption and possible
production and trade policies for GM crops in the
European Union.
Scenario 1: All regions adopt GM technology
Scenario 2: All regions, except the European Union,

adopt GM technology, while the Euro-
pean Union institutes a ban on imports

Scenario 3: All regions, except the European
Union and poorer developing countries
adopt GM technology, while the Euro-
pean Union institutes a ban on imports.

Assumptions
In the scenarios analysed, biotechnology uptake
and diffusion is considered to occur over a period
of ten years, from 2006 to 2015. Adoption of
biotechnology is assumed to result in a uniform
increase in productivity in all affected crop
industries of 10 per cent over the period in high
income countries and 20 per cent for middle and
low income countries. These assumptions reflect a
range of estimates of the productivity benefits
expected from GM crops. The crops considered to
be directly affected by biotechnology are rice,
grains, oilseeds and fruit and vegetables.

Consumer demand is assumed to be unaffected
by genetic modifications of these commodities —
that is, there is no product differentiation between
GM and non-GM products in the model and, where
traded, the two product types are considered to fetch
the same price.

Where trade bans are simulated, the ban on GM
products is considered to apply only to primary
commodities. Therefore in model simulations, it is
assumed that a country produces and exports either
GM or non-GM crops, but not both — that is, the
possibility of being able to segregate GM and non-
GM crops was not considered.

Reference case
In all scenarios, the potential impacts of agricultural
biotechnology on welfare were estimated as
deviations from expected welfare under a reference
case scenario without biotechnology adoption.



productivity gains worldwide. Increases in yields
and/or decreases in input use would translate into
reductions in per unit costs, leading to higher
levels of production. Higher world supplies
would, in turn, put downward pressure on world
prices as well as on farm gate and consumer
prices of these commodities, providing con-
sumption benefits in all regions of the world.
Depending on the relative changes in these vari-
ables, the impacts on different economic sectors
and regions are expected to vary.

Two distinctly different impacts on farmers
could result following the uptake of agricultural
biotechnology. Farmers for whom the percentage
reductions in per unit costs of production is
greater than the corresponding declines in prices
stand to gain from the adoption of biotechnology.
The resulting higher price-to-cost ratio (higher
profit margin) will cause production to expand
despite lower prices compared with pre-adoption
levels.

In contrast, farmers whose cost reductions are
not large enough to compensate for price declines
for GM commodities will face lower price/cost
ratio or smaller profit margins, with consequent

cutbacks in production. In particular, farmers in
countries where there is no uptake of GM tech-
nology will be less profitable owing to reduced
world prices for their products.

There will also be impacts in sectors other than
agriculture. For example, in countries where
profit margins in agriculture are expected to rise,
resources will be channeled from other economic
sectors into the agriculture sector. Increased
resource costs in other sectors, with no change
of product prices, will cause production in these
sectors to decline. Contrary to this, in countries
where profit margins in agriculture are expected
to be down from levels prior to the introduction
of GM crops, the flow of resources is expected
to be from the agriculture sector into other sec-
tors, such as processing and manufacturing.

Main results of the model
The results suggest that full adoption of GM tech-
nology (scenario 1) is expected to lead to sub-
stantial economic gains. Aggregate income for
all regions, measured by gross domestic product
(GDP), is estimated to rise by US$316 billion a
year, by the end of the period. With restrictive
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1 Changes in regions’ GDP relative to the reference case, 2015

Scenario 1 Scenario 2 Scenario 3

EU ban and low
Eu production income countries

Full adoption and import ban not adopting

% % %
Low income regions and the Middle East
Asia 3.06 3.05 0.07
Africa 2.41 2.33 –0.01
South America 1.26 1.18 0.02
Middle East 0.53 0.48 0.17

Middle income regions
Asia 2.37 2.36 2.36
Africa 1.44 1.35 1.36
South America 1.34 1.27 1.29
Eastern Europe 0.82 0.79 0.79

High income regions
Japan 0.17 0.17 0.17
Other Asia 0.12 0.11 0.12
Australia/New Zealand 0.15 0.15 0.16
North America 0.10 0.09 0.10
Western Europe 0.14 –0.16 –0.12



EU policies in the second scenario and, added to
that, reduction in the scope of adoption in the
third scenario, gains in global welfare are esti-
mated to decline to US$273 billion and US$240
billion, respectively.

The largest percentage increases in GDP fol-
lowing GM technology introduction are expected
to occur in developing countries, ranging between
1.2 and 3.1 per cent for low income regions and
between 0.8 and 2.4 per cent for middle income
regions. Comparable increases in high income
countries are estimated to be under 0.2 per cent
of GDP (table 1).

Relative to expected gains from adoption, the
impact of production and import bans by the
European Union on other regions’ incomes is
expected to be minimal. The highest impacts
resulting from the EU restrictions would be on
the European Union itself, with its GDP esti-
mated to decline by about US$20 billion a year
relative to the reference case (figure A).

Differential impacts among regions
In the full adoption scenario, where the aggre-
gate gains are largest, low and middle income
regions are major beneficiaries. This occurs first
because reduced prices for agricultural products
deliver benefits to consumers in those regions that
are accentuated because of the large share of food
in total expenditure. Second, developing coun-
tries have been assumed to achieve productivity
gains above the world average in agriculture. As
a result, costs are projected to fall by more than
prices in the full adoption scenario, leading to

increased margins for farmers. This also allows
developing countries to compete more effectively
on global markets. Low income countries benefit
more than middle income countries despite the
assumption of identical productivity improve-
ments because of the greater relative importance
of agriculture in the GDPs of low income coun-
tries. Sources likely to contribute to changes in
GDP for different regions under the EU policy
scenarios are shown in tables 2, 3 and 4.

In the scenario where the European Union
does not adopt GM technologies and bans
imports from adopting countries, the gains to
most countries are reduced. In particular, low and
middle income countries incur significant losses
in this scenario relative to the scenario with full
adoption. However, compared with the losses
from no adoption, the relative impacts of EU
restrictive policies are generally small.

Huang et al. (2002) reached a similar conclu-
sion. Analysing the impacts of biotechnology
adoption in China, they found that most of the
gains to the Chinese economy occur because of
gains inside China, with trade restrictions
imposed by other countries having minimal
impact.

The major loser is the European Union, incur-
ring substantial annual losses by the end of the
period, compared with the reference case. This
estimate assumes that consumers would not be
willing to pay more for non-GM crops. However,
with the current consumer attitude toward GM
products in Europe, this estimate may be over-
stating the magnitude of the loss in welfare. In
order to reflect the true loss in welfare, the esti-
mated loss would need to be discounted by the
value of premiums that consumers would be
willing to pay for non-GM products.

In the scenario where the European Union
bans imports and both the European Union and
low income regions do not adopt, losses in the
European Union would be moderated, as it would
be possible to import non-GM products from
nonadopting developing countries. Low income
countries would themselves realise small gains
owing to reduced world prices. Additionally, they
become more competitive on EU markets owing
to the assumed EU ban on imports from adopting
countries.

117australiancommodities • vol. 10 no. 1 • march quarter 2003

b i o t e c h n o l o g y

Changes in GDP in the European UnionA

US$b

Full
adoption

EU ban

EU ban
and low 

income countries 
not adopting

10

–10

–20



118 australiancommodities • vol. 10 no. 1 • march quarter 2003

b i o t e c h n o l o g y

4 Sources of impacts of biotechnology on changes in incomes
Scenario 3: EU ban and adoption in low income countries

Price/cost Production Other sectors’ Consump-
ratio Production vs price income tion Net impact

Region
European Union ↓ ↓ Negative Negative Medium loss
High income ↓ ↓ Negative Positive Medium Strong gain
Middle income ↑ ↑ Positive Negative Strong Strong gain
Low income ↓ ↓ Negative Negligible Strong Small gain

2 Sources of impacts of biotechnology on changes in incomes
Scenario 1: Full adoption

Price/cost Production Other sectors’ Consump-
ratio Production vs price income tion Net impact

Region
High income ↓ ↓ Negative Positive Medium Medium gain
Middle income ↑ ↑ Positive Negative Strong Strong gain
Low income ↑ ↑ Positive Negative Strong Strong gain

3 Sources of impacts of biotechnology on changes in incomes
Scenario 2: EU ban

Price/cost Production Other sectors’ Consump-
ratio Production vs price income tion Net impact

Region
European Union ↓ ↓ Negative Negative Large loss
High income ↓ ↓ Negative Positive Medium Medium gain
Middle income ↑ ↑ Positive Negative Strong Strong gain
Low income ↑ ↑ Positive Negative Strong Strong gain

Conclusion

With the population in developing countries
expected to increase strongly to 2050, food pro-
duction must also increase if pressures on food
supplies are to be avoided. However, in order to
avoid potentially serious environmental damage
— if increased production were to be realised
through the conversion of natural ecosystems into
arable lands — it will be essential to realise pro-
ductivity increases on existing agricultural land
in these regions. In the context of a rising world
population, biotechnology shows considerable
potential to contribute to both food security and
environmental sustainability in developing coun-
tries.

In modeling the global effects of biotech-
nology, results from GTEM simulations of var-
ious scenarios for technology adoption and
openness of trade policy show that all regions
would benefit substantially from the application
of GM technologies. However, contributions to
economic growth from different sources, such as
production, consumption and trade, are estimated
to vary between regions. Among different country
groups, potential gains from the uptake of bio-
technology are highest for poorer countries. The
impact of increases in productivity on incomes
in adopting regions far outweigh the effects of
restrictive trade policies toward GM food prod-
ucts instituted in other regions, as demonstrated
through a simulated import ban of GM products



in the European Union. The largest negative
impacts are estimated to occur in the European
union where the restrictions are imposed.

However, biotechnology has its potential risks
and governments have a responsibility to ensure
that these risks are minimised. It is therefore nec-
essary to objectively assess the benefits and risks
of adopting the various biotechnology applica-
tions. Food safety and environmental risk assess-
ments need to be carried out on a strict scientific
basis, while economic analyses of benefits and
costs are necessary to determine the socioeco-
nomic feasibility of implementing specific
biotechnology applications.
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tially reduced and the dairy industry which has
been relocating to irrigation areas in the past two
decades has been severely affected.

Fortunately, many farm families entered the
2002-03 drought with incomes and farm equity
levels high as a consequence of several years of
relatively high commodity prices and favorable
production conditions.

Government policy in Australia embodies the
principle that farmers should be responsible for
the management of their farm business and asso-
ciated risks such as drought. Accordingly, farmers
have been encouraged and assisted to improve
farm financial and land use planning through edu-
cation programs such as property management
planning. Farmers have also been provided with
a mechanism to build cash reserves for use during
drought and other downturns via the farm
management deposit scheme introduced in 1999-
2000.

In addition, Commonwealth, state and terri-
tory governments have responded to the current
drought with a range of measures targeting farm
business and the welfare needs of farming fami-
lies. Commonwealth assistance has been mainly
based on the declaration of exceptional circum-
stances on a region by region basis.

In this article, the current financial perfor-
mance of Australia’s broadacre and dairy farms
is presented. ABARE’s farm survey data are used
to gain an insight into the impacts of the current
drought on farm financial performance.

Drought
Drought is a naturally recurring feature of the
Australian climate. During the past year Australia
has faced the most widespread drought since at
least 1982-83. All states and territories have felt
its impact and in some areas of Queensland,
Western Australia and New South Wales farms
have experienced more than two years of low
rainfall.

The scale of the 2002-03 drought can be seen
in the maps of seasonal conditions for 2001-02
and 2002-03 shown on the next page.

The drought has had a serious impact on rural
businesses, families and communities. Loss of
ground cover resulting in soil degradation may
have serious long term effects on productivity in
many areas.

The 2002-03 drought has been accompanied
by critically low availability of irrigation water
in a number of key storages after years of below
average rainfall. Production of many irrigated
crops such as cotton and rice has been substan-

FARM FINANCIAL PERFORMANCE
drought cuts farm incomes after an excellent year in 2001-02
Peter Martin, Stephen Hooper, Athena Blias, Nathan Hanna and Melanie Ford

• After a year of record income in 2001-02,
farm incomes are forecast to fall by 60 per
cent for broadacre farms and by 80 per cent
for dairy farms in 2002-03.

• Farms entered the 2002-03 drought with
relatively high equity levels following two
years of above average income.

• Farmers have used farm management
deposits to offset falls in income, but only a
small percentage of farms have deposits.

Contact: Peter Martin +61 2 6272 2363  pmartin@abare.gov.au
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Financial performance of Australian
farms
Each year ABARE surveys a large number of
producers in the broadacre and dairy sectors of
Australian agriculture through the Australian
agricultural and grazing industries survey and the
Australian dairy industry survey. These surveys

provide detailed financial and physical informa-
tion on farm business and the socioeconomic cir-
cumstances of their operators.

Information provided by farmers in the two
surveys in October and November 2002 in com-
bination with preliminary data collected earlier
in the year has been used to project farm finan-
cial performance estimates for the 2002-03 finan-

Major financial performance indicators

Farm cash income  =  total cash receipts  – total cash costs
Total revenues Payments made by the farm business for
received by the farm materials and services and for permanent
business during the and casual hired labor (excluding owner
financial year manager, partner and family labor)

Farm business profit  =  farm cash income  +  changes in   –  depreciation  –  imputed 
trading stock labor costs

Profit at full equity =  farm business profit  + rent  +  interest and   +  depreciation
finance lease on leased items
payments

Rate of return =  profit at full equity  ÷ total opening capital  x 100
(Return to all 
capital used)

Off-farm income =  wages off-farm  +  other business income  +  investment  +  social welfare 
(Owner manager payments
and spouse only)

(Return produced by all
the resources used in the
farm business)

1 Seasonal conditions
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cial year. The information collected provides a
basis for analysing the current financial position
of broadacre and dairy industries and the
expected changes in the short term.

Projections of farm performance reflect pro-
ducers plans and expectations as at early Novem-
ber 2002. In some areas of Australia seasonal
conditions are likely to have deteriorated by more
than anticipated in November and in others
seasonal conditions may have significantly
improved.

Projection estimates for 2002-03 will be pro-
gressively updated in future data releases as addi-
tional information is incorporated.

Farm receipts
Reduced crop plantings and low yields are esti-
mated to have resulted in the volume of grain
production falling by over a third in 2002-03. The
winter grain crop for 2002 is estimated to have

been the smallest since 1994-95 and the area
planted to summer crops in 2002-03 is estimated
to have fallen by over 40 per cent relative to
2001-02. Yield prospects for planted summer
crops are poor and production is forecast to fall
by 60 per cent relative to 2001-02.

Prices for grains, oilseeds and cotton are fore-
cast to be higher in 2002-03, but will provide only
small compensation for the very large reduction
in crop production, leading to a fall in overall
crop receipts on broadacre farms of around 50 per
cent.

Drought has affected both pasture and water
availability leading to the higher turnoff of live-
stock. Despite higher turnoff, lower saleyard
prices for cattle and sheep are forecast to result
in receipts for livestock falling by around 15 per
cent for broadacre farms.

In contrast, increases in wool prices are fore-
cast to more than offset the lower production

1 Financial performance  Average per farm
All broadacre industries

2000-01 2001-02 p 2002-03 s

Total cash receipts $ 254 540 305 000 (3) 223 000
Total cash costs $ 182 680 199 100 (3) 184 000

Farm cash income $ 71 860 105 900 (4) 40 000
Farms with negative farm cash income % 19 19 (11) 37

Farm business profit $ 9 450 50 500 (8) –29 000
Farms with negative farm business profit % 60 49 (5) 74

Profit at full equity 0
– excl. capital appreciation $ 27 890 70 300 (6) –6 000
– incl. capital appreciation $ 118 510 177 500 (12) na

Farm capital at 30 June a $ 1 423 900 1 609 900 (3) na
Net capital additions $ 18 260 38 200 (17) na
Farm debt at 30 June b $ 177 570 182 400 (6) 191 000
Equity at 30 June bc $ 1 269 280 1 537 000 (3) na
Equity ratio bd % 88 89 (1) na

Harvest loans at 30 June e $ 22 350 21 700 (8) na
Farm liquid assets at 30 June b $ 97 010 108 900 (7) na
Farm management deposits (FMDs) at 30 June b $ 9 040 21 200 (11) na
Share of farms with FMDs at 30 June b % 6 14 (11) na
Annual payment from DSAP f $ na na (11) na

Rate of return g 0
– excl. capital appreciation % 1.9 4.3 (6) –0.4
– incl. capital appreciation % 8.3 11.0 (11) na

a Excludes leased plant and equipment. b Average per responding farm. c Farm capital minus farm debt. d Equity expressed as a percentage of
farm capital. e Harvest loans are not included in farm debt. f Dairy Structural Adjustment Program. g Rate of return to farm capital at 1 July.
p Preliminary estimates. s Provisional estimates. na Not available.
Note: Figures in parentheses are relative standard errors, expressed as percentages of the estimates.
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resulting from a fall in sheep numbers and wool
cut per head. Wool receipts are forecast to
increase by around 16 per cent in 2002-03.

Overall, total cash receipts for broadacre farms
are forecast to fall by 27 per cent in 2002-03.

Farm costs
Extended supplementary feeding of livestock and
sharply higher feed grain and fodder prices are
forecast to lead to a large increase in cash costs
for livestock farms in 2002-03. The impact of
increased demand and high prices for feed grains
and fodder on broadacre livestock and dairy
farms is discussed in detail in a later section.

In contrast, expenditure on crop harvesting and
marketing, fuel, fertiliser, repairs and mainte-
nance are expected to be lower. However, the
2002-03 cash costs include a substantial propor-
tion of the costs involved in preparing and
planting the 2003-04 winter crop. Ultimately, the
total cash costs incurred by grain farms in 2002-
03 will depend on the extent and effectiveness of
autumn rainfall to provide an opportunity to plant
the 2003-04 winter crop.

High expenditure on repairs and maintenance
in 2000-01 and again in 2001-02 should assist in
ensuring that essential farm machinery and
improvements will function as required through
the low income period of 2002-03.

Expenditure on purchases on livestock is also
projected to fall markedly — by around 30 per

cent. However, substantial rainfall in autumn
would boost livestock purchases as farms
restocked.

Overall, total cash costs are forecast to fall by
8 per cent for broadacre farms in 2002-03.

Financial performance
Farm cash income for the broadacre industries as
a group rose to $105 900 in 2001-02 — the high-
est farm cash income in the past twenty-six years,
the period over which ABARE has conducted its
current surveys (figure A).

However, under the impact of drought, farm
cash income for broadacre farms is projected to
decline significantly in 2002-03 to average
$40 000 (table 2, figure A). In historical terms
this is similar to the farm cash incomes recorded
in the early 1990s following the collapse of wool,
beef and grain prices.

Farm cash incomes are projected to fall for all
states except Tasmania which has so far been
relatively less affected by drought in 2002-03
(table 2).

Farm cash income is a measure of the cash
funds available for farm investment and con-
sumption after paying all costs incurred in pro-
duction, including interest payments, but
excluding capital payments and payments to
family workers. It is a short term measure of farm
performance because it takes no account of depre-
ciation or changes in farm inventories.

2 Financial performance, by state  Average per farm
Broadacre industries 

Farm cash income Farm business profit a Rate of return b

2000 2001 2002 2000 2001 2002 2000 2001 2002
-01 -02 p -03 s -01 -02 p -03 s -01 -02 p -03 s

$ $ $ $ $ $ % % %

New South Wales 67 130 88 000 12 000 9 950 32 300 –60 000 2.1 3.3 –2.8
Victoria 56 780 81 300 45 000 13 270 38 300 –17 000 2.2 4.1 0.0
Queensland 109 710 97 800 25 000 33 150 34 300 –46 000 2.9 2.7 –0.5
Western Australia 35 440 159 100 91 000 –55 420 92 300 10 000 –1.2 6.1 2.1
South Australia 95 980 158 600 73 000 27 560 101 300 –1 000 3.9 9.3 1.5
Tasmania 41 380 61 900 70 000 –5 540 24 400 10 000 0.7 3.2 2.2
Northern Territory 375 780 533 200 176 000 438 050 483 100 198 000 7.2 7.4 4.2

Australia 71 860 105 900 40 000 9 450 50 500 –29 000 1.9 4.3 –0.4

a Defined as farm cash income plus buildup in trading stocks, less depreciation and the imputed value of operator partner and family labor.
b Defined as profit at full equity, excluding capital appreciation, as a percentage of total opening capital. Profit at full equity is defined as farm
business profit plus rent, interest and lease payments less depreciation on leased items. p Preliminary. s Provisional estimate.
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A longer term measure of profitability that
takes account of capital depreciation and changes
in inventories of livestock, fodder, grain, wool
etc is farm business profit.

Despite some reduction in herd and flock in-
ventories in the latter half of 2001-02, farm busi-
ness profit for broadacre farms in 2001-02 was
the highest recorded in the past twenty-six years
(figure A). However, with drought in 2002-03,
herd and flock sizes have been reduced, grain and
fodder stocks consumed and wool stocks sold to
maintain cash flow. As a consequence, farm busi-
ness profit in 2002-03 is forecast to fall by sig-
nificantly more than farm cash income to average
minus $32 000 — the lowest farm business profit
recorded since 1991-92.

The decline in financial performance in 2002-
03 follows two years of well above average finan-
cial returns for the broadacre sector of Australian
agriculture that resulted in farm equity increasing
significantly in both 2000-01 and 2001-02. Net
investment in the broadacre sector grew strongly,
with a relatively high proportion of farms
acquiring additional land or purchasing new plant
and machinery (table 1).

The combination of high farm incomes, low
interest rates and generally strong economic
growth in the Australian economy resulted in
demand for agricultural land increasing. The
resulting general increase in land values together
with increased investment in farms and rising
livestock values led to significant capital appre-
ciation. Rates of return to total capital and man-

agement invested in broadacre farming increased
to average 8.3 per cent and 11.0 per cent in 2000-
01 and 2001-02 respectively.

Performance, by industry
Detailed estimates of financial performance in
Australian broadacre and dairy industries are
provided in table 3, while summary information
is given in table 4 and figure B.
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Broadacre industries
The broadacre sector of Australian agriculture is
defined to include, five industry types:

Wheat and other crops industry
The wheat and other crops industry represents the
more specialised producers of cereal grains, coarse
grains, pulses and oilseeds.

Mixed livestock–crops industry
The mixed livestock–crops industry covers farms
engaged in the production of sheep and/or beef
cattle in conjunction with substantial activity in
broadacre crops such as wheat, coarse grains,
oilseeds and pulses.

Sheep industry
The sheep industry represents the more specialised
producers of sheep and wool. However, the number
of properties classified to the industry, along with
the industry’s contribution to wool production, has
declined substantially since the early 1990s as
producers diversified enterprises. Currently, sheep
industry farms account for only around a third of
Australia’s wool production. The majority of both
wool and sheep meat production occurs on mixed
enterprise farms, particularly on mixed livestock–
crops industry farms.

Beef industry
The beef industry covers properties engaged mainly
in running beef cattle and accounts for around 60
per cent of Australia’s beef production. The beef
industry contains a large number of small farms.

Sheep–beef industry
The sheep–beef industry covers properties engaged
in running both sheep and beef cattle. As for the
sheep and beef industry, this industry also contains
a large number of small farms.
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3 Financial performance, by industry  Average per farm
Broadacre and dairy industries

Wheat and other crops industry Mixed livestock–crops industry
2000-01 2001-02 p 2002-03 s 2000-01 2001-02 p 2002-03 s

Total cash receipts $ 404 010 515 800 (4) 283 000 265 190 338 800 (5) 257 000
Total cash costs $ 298 190 309 200 (5) 252 000 203 780 220 500 (5) 203 000
Farm cash income $ 105 820 206 600 (6) 31 000 61 410 118 300 (8) 54 000
Farms with negative 

farm cash income % 14 10 (33) 44 24 15 (23) 34
Farm business profit $ 20 390 131 900 (10) –60 000 –4 650 61 000 (13) –19 000
Farms with negative 

farm business profit % 47 25 (14) 79 62 41 (10) 70
Profit at full equity 0 0
– excl. cap. appreciation $ 50 980 163 800 (8) –28 000 18 190 84 000 (10) 8 000
– incl. cap. appreciation $ 106 440 282 500 (11) na 92 340 178 700 (10) na
Farm capital at 30 June a $ 1 473 040 1 668 500 (4) na 1 342 000 1 559 300 (4) na
Net capital additions $ 45 020 62 500 (29) na 47 480 62 500 (31) na
Farm debt at 30 June b $ 270 200 265 400 (9) 276 000 217 140 228 300 (12) 237 000
Equity at 30 June bc $ 1 214 470 1 571 700 (4) na 1 196 630 1 460 000 (5) na
Equity ratio bd % 82 86 (1) na 85 87 (2) na
Harvest loans at 30 June e $ 70 440 70 300 (9) na 25 480 28 200 (16) na
Farm liquid assets at 30 June b $ 118 760 126 900 (8) na 80 310 126 800 (14) na
Farm management deposits 

(FMDs) at 30 June b $ 14 640 33 800 (17) na 4 520 21 900 (16) na
Share of farms with FMDs 

at 30 June b % 5 16 (19) na 3 15 (14) na
Annual payment from DSAP f $ na na (19) na na na (14) na
Rate of return g 0 0
– excl. cap. appreciation % 3.4 9.7 (7) –1.5 1.3 5.4 (8) 0.5
– incl. cap. appreciation % 7.1 16.8 (11) na 6.8 11.4 (9) na

Sheep industry Beef industry
Total cash receipts $ 163 740 192 800 (8) 189 000 195 000 226 200 (7) 182 000
Total cash costs $ 117 900 135 600 (8) 131 000 125 020 155 200 (6) 161 000
Farm cash income $ 45 840 57 200 (15) 58 000 69 980 70 900 (13) 21 000
Farms with negative 

farm cash income % 18 19 (26) 16 22 24 (20) 51
Farm business profit $ –1 870 8 300 (92) –9 000 16 940 25 500 (33) –40 000
Farms with negative 

farm business profit % 65 54 (10) 71 66 65 (7) 78
Profit at full equity 0 0
– excl. cap. appreciation $ 12 580 22 900 (34) 8 000 26 860 39 100 (22) –24 000
– incl. cap. appreciation $ 83 130 24 000 (251) na 153 460 218 700 (28) na
Farm capital at 30 June a $ 1 183 580 1 276 400 (8) na 1 574 140 1 868 100 (5) na
Net capital additions $ –7 540 32 600 (34) na –11 550 10 800 (67) na
Farm debt at 30 June b $ 126 810 131 100 (17) 135 000 116 080 124 600 (14) 132 000
Equity at 30 June bc $ 1 069 080 1 159 700 (6) na 1 431 700 1 821 400 (8) na
Equity ratio bd % 89 90 (2) na 92 94 (1) na
Harvest loans at 30 June e $ 3 930 1 300 (47) na 330 100 (70) na
Farm liquid assets at 30 June b $ 90 690 82 900 (24) na 95 340 104 500 (18) na
Farm management deposits 

(FMDs) at 30 June b $ 4 270 11 100 (30) na 11 230 19 300 (33) na
Share of farms with FMDs 

at 30 June b % 4 15 (29) na 11 11 (32) na
Annual payment from DSAP f $ na na (29) na na na (32) na
Rate of return g 0 0
– excl. cap. appreciation % 1.1 1.8 (36) 0.6 1.7 2.1 (20) –1.0
– incl. cap. appreciation % 7.0 3.9 (256) na 9.7 11.7 (25) na
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3 Financial performance, by industry  Average per farm
Broadacre and dairy industries continued

Sheep–beef industry Dairy industry
2000-01 2001-02 p 2002-03 s 2000-01 2001-02 p 2002-03 s

Total cash receipts $ 212 860 222 500 (8) 201 000 278 780 323 700 (3) 257 000
Total cash costs $ 147 580 161 700 (7) 158 000 203 140 218 000 (4) 240 000
Farm cash income $ 65 280 60 800 (18) 43 000 75 640 105 700 (6) 17 000
Farms with negative 

farm cash income % 13 32 (30) 32 7 6 (34) 37
Farm business profit $ 11 790 9 900 (99) –38 000 13 940 53 300 (12) –57 000
Farms with negative 

farm business profit % 56 60 (14) 65 49 33 (12) 77
Profit at full equity 0 0
– excl. cap. appreciation $ 24 700 24 200 (43) –21 000 39 760 78 000 (8) –32 000
– incl. cap. appreciation $ 153 810 127 400 (16) na 64 810 148 500 (7) na
Farm capital at 1 July a $ 1 430 120 1 514 100 (9) na 1 267 960 1 422 800 (3) na
Net capital additions $ 19 570 20 000 (58) na 34 850 46 600 (25) na
Farm debt at 30 June b $ 139 530 150 800 (14) 172 000 237 060 247 400 (7) 263 000
Equity at 30 June bc $ 1 374 950 1 551 600 (8) na 1 069 490 1 286 500 (3) na
Equity ratio bd % 91 91 (1) na 82 84 (1) na
Harvest loans at 30 June e $ 810 2 100 (102) na 310 200 (81) na
Farm liquid assets at 30 June b $ 101 520 89 900 (19) na 60 430 54 700 (12) na
Farm management deposits 

(FMDs) at 30 June b $ 8 290 15 700 (27) na 2 980 8 000 (19) na
Share of farms with FMDs 

at 30 June b % 4 13 (35) na 4 10 (25) na
Annual payment from DSAP f $ na na (35) na 15 380 14 290 (25) na
Rate of return g 0 0
– excl. cap. appreciation % 1.7 1.6 (38) –1.0 3.1 5.5 (8) –2.1
– incl. cap. appreciation % 10.7 8.4 (14) na 5.1 10.4 (7) na

a Excludes leased plant and equipment. b Average per responding farm. c Farm capital minus farm debt. d Equity expressed as a percentage of
farm capital. e Harvest loans are not included in farm debt. f Dairy Structural Adjustment Program. g Rate of return to farm capital at 1 July.
p Preliminary estimates. s Provisional estimates. na Not Available.
Note: figures in parentheses are relative standard errors, expressed as percentages of the estimates.

Wheat and other crops industry
In 2002-03 receipts from grain sales are forecast
to fall by 45 per cent and despite reductions in
expenditure on crop harvesting and marketing,
fuel, fertiliser and repairs and maintenance,
average farm cash income for this industry is
forecast to fall by 85 per cent. However, this fall
is from a record farm cash income in 2001-02 —
the highest recorded income in the past twenty-
six years.

This is a substantially longer decline than in
the 1982-83 drought, principally because of the
much larger reduction in planted area in 1982. It
is also worth noting that included in the 2002-03
cash costs is a substantial proportion of the costs
involved in preparing and planting the 2003-04
winter crop.

Mixed livestock–crops industry
Farm cash income for the mixed livestock–crops
industry is forecast to fall substantially in 2002-
03 to be similar to those recorded in the early and
mid-1990s, a period of low commodity prices
and dry seasonal conditions.

Higher wool prices and higher adult sheep and
lamb prices than have prevailed during most other
droughts have helped reduce the decline in farm
cash income in this industry. In addition, the sale
of any remaining stocks of wool has also added
to cash flow.

Sheep industry
In contrast to the other broadacre industries, farm
cash incomes for sheep industry farms are
expected to be maintained at close to that
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are forecast to offset the impact on farm cash
income of reductions in sheep numbers and wool
production, and increased supplementary feeding
costs.

Reductions in sheep numbers will lower inven-
tory values, resulting in farm business profit
falling by over $17 000 per farm.

Sheep–beef industry
Farms in the sheep–beef industry are forecast to
reduce beef cattle numbers by a larger percentage
than they intend to reduce sheep numbers during
of 2002-03. With lower saleyard prices for beef
cattle, farm cash receipts are forecast to fall and
farm cash income is forecast to decline to average
around $43 000.

The reduction in beef cattle numbers on farms
will lower inventory values, resulting in farm
business profit falling by around $47 900 on
average.

recorded in 2001-02, on average. Farm cash
income for sheep industry farms is forecast to
average $58 000 in 2002-03. Higher wool prices

Harvest payments
From 1 July 1999, both AWB Limited and ABB
Grains introduced a harvest payment agreement
abolishing advance payments on grain deliveries to
export pools. Under harvest payment agreements,
growers delivering to a pool receive an upfront pay-
ment as a loan from AWB Limited, ABB Grains or
an alternative lending institution.

Harvest payment schemes result in relatively
minor change to the cash flow position of farmers
compared with the cash flow under the advance
payment system applying prior to 1999-2000.

In order to maintain the continuity of the Aus-
tralian agricultural and grazing industries survey
data series in reflecting the net cash flow to farmers,
harvest loan drawings, adjusted to a full gross basis
by imputing freight and handling and marketing
costs, are included in grain receipts from 1999-
2000. The imputed handling and marketing costs
have then been included in total cash costs and,
where necessary, interest and underwriting costs
have also been adjusted.

Repayment of loan drawings is underwritten, so
there should be no change in the net equity position
of farms using harvest payment pools. The balance
on harvest loan account at 30 June is shown in
tables.
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Beef industry

Beef cattle numbers are forecast to decrease by
around 5 per cent on beef industry farms in 2002-
03 as a result of increased turnoff due to drought.

Despite increased turnoff, total cash receipts
are forecast to fall by almost 20 per cent due to
lower saleyard prices and sale of unfinished stock.
At the same time, total cash costs are forecast to
increase as expenditure on supplementary feeding
and agistment are increased and farm cash
income is forecast to decline by around 70 per
cent to average $21 000 per farm in 2002-03.

Farm cash income is projected to decline by a
larger percentage on small beef properties than
on larger properties (table 4). This reflects the
location of small beef properties in severely
drought affected regions of eastern New South
Wales and south east Queensland.

With the reduction in beef cattle numbers,
business profit is forecast to decline by almost
$65 500 per farm from the historical high record-

ed in 2001-02 to a level similar to that recorded
in 1982-83 (figure B).

Dairy industry
Dairy industry farm cash incomes are projected
to fall from an historical high of $105 700 in
2001-02 to about $17 000 in 2002-03 (figure C).

Over the past two decades dairy farms have
increased their reliance on purchased fodder (see
discussion later in the article). Deteriorating
grazing conditions and in some regions reduced
availability of irrigation water have further
boosted the requirement for purchased fodder.
This, combined with higher grain and hay prices,
will result in large increases in purchased fodder
and irrigation costs in 2002-03.

Receipts from milk are projected to fall due to
lower milk prices and reduced production as dairy
farmers dry off cows and attempt to reduce fodder
use.

Payments made under the Dairy Structural
Adjustment Program are not included in the cal-
culation of farm cash income. These payments

4 Summary of financial performance indicators, by industry  Average per farm
Broadacre and dairy industry

Farm cash income Farm business profit p Rate of return a

2000 2001 2002 2000 2001 2002 2000 2001 2002
-01 -02 p -03 s -01 -02 p -03 s -01 -02 p -03 s

$ $ $ $ $ $ % % %

Wheat and other crops 105 820 206 600 31 000 20 390 131 900 –60 000 3.4 9.7 –1.5

Mixed livestock–crops 61 410 118 300 54 000 –4 650 61 000 –19 000 1.3 5.4 0.5

Beef industry 69 980 70 900 21 000 16 940 25 500 –40 000 1.7 2.1 –1
– farms with less than 

500 beef cattle 18 760 15 770 –5 000 –29 100 –28 400 –46 000 –2.8 –2.4 –3.8
– farms with more than 

500 beef cattle 190 380 185 600 70 000 125 100 137 500 –10 200 4.8 4.6 –0.5

Sheep 45 840 57 200 58 000 –1 870 8 300 –9 000 1.1 1.8 0.6
– farms with less than 

3000 sheep 26 610 30 550 22 400 –14 910 –10 280 –30 300 –1.2 –0.5 –3.0
– farms with more than 

3000 sheep 80 880 97 320 108 300 21 900 36 280 18 200 2.6 3.1 2.4

Sheep–beef 65 280 60 800 43 000 11 790 9 900 –28 000 1.7 1.6 –0.7

All broadacre industries 71 860 105 900 40 000 9 450 50 500 –29 000 1.9 4.3 –0.4

Dairy 75 640 105 700 17 000 13 940 53 300 –57 000 3.1 5.5 –2.1

a Defined as profit at full equity, excluding capital appreciation, as a percentage of total opening capital. Profit at full equity is defined as farm
business profit plus rent, interest and lease payments less depreciation on leased items. p Preliminary. s Provisional estimate.
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(indicated in table 3) would boost low farm cash
flow.

It is possible that an easing of feed grain prices
in 2003, combined with actions to cut cash costs,
including drying off cows earlier and further
reducing herd size, will result in farm cash
incomes declining by less than that indicated by
current projections.

Dairy farm business profits in 2002-03 are
forecast to fall by more than farm cash incomes
as dairy farmers cull dairy cows and reduce herd
sizes (table 3).

Reliance on purchased feed grain
and fodder
Using New South Wales as an example, grain and
hay stocks on broadacre farms have trended up
since the 1994-95 drought, relative to the number
of livestock carried (expressed in dry sheep equiv-
alents) (figure D).

However, despite the existence of these stocks
at 30 June 2002 increased demand and limited
supplies on the domestic market resulted in grain
and fodder prices rising sharply for the remainder
of 2002. Expansion of the feedlot sector together
with other intensive livestock industries over the
past two decades has increased domestic demand
for feed grains. In addition, the dairy industry has
increased its reliance on purchases of grain and
fodder.

Grain and fodder purchase costs for dairy
farms have increased from around 5 per cent of
total farm expenditure in 1978-79 to around 25
per cent in 2001-02 (figure E). Increased reliance
of the industry on purchased feed is due to a
number of factors including greater intensifica-
tion and a shift in the location of the industry
away from high rainfall regions near urban areas
to inland irrigation areas. In part, the relocation
of the dairy industry has been a response to high
land prices in the high rainfall areas making farm
expansion to capture size economies unprofitable
(Martin et al. 2000).
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Dairy structural adjustment payments
The Dairy Industry Structural Adjustment Program
entitles dairy farmers to regular payments for a
period of eight years from 2000-01. Payments are
based on the farmers’ production of market and
manufacturing milk in 1999.

Various financial institutions have established
loan facilities that allow dairy farmers to convert
their entitlements to the payment stream to an
upfront lump sum in the form of a loan. Principal
and interest are fully serviced over the period of the
loan by the fixed stream of payments to the dairy
farmer.

Payments under the program have been excluded
from the calculation of total cash receipts for dairy
farms and are listed as a separate item in tabulation
of ABARE farm survey data.
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With drought in 2002-03 the volume of fodder
purchased increased still further to compensate
for poor pasture production. Increased volumes
combined with higher feed grain and fodder costs
are projected to result in fodder expenditure for
the dairy industry increasing by over 40 per cent
at the national level.

In addition, drought has reduced water avail-
able for irrigation, reducing the capacity to grow
fodder on farm and further increasing demand
for purchased grain and fodder. Irrigation water
allocations in key Murray and Goulburn/
Campaspe valley areas where almost a third of
Australia’s dairy farms are located have been
severely reduced in 2002-03 and are likely to con-
tinue to remain low in 2003-04. Strategies
adopted by farmers to address this problem in-
clude buying additional, very limited and high
priced irrigation water, heavily culling herds,
drying off cows and sending dairy cows to be
milked on other dairy farms in other regions less
affected by drought.

The dairy industry operates on a relatively
small profit margin per litre of milk produced and
an increase in purchased fodder costs of more
than 40 per cent severely reduces this margin.

Purchased feed costs rose sharply for dairy
farms in most eastern states in 1994-95 in
response to drought and again for dairy farms in
Gippsland in 1996-97, but the dairy industry has
not experienced the impact of a widespread
drought since 1982-83 when farms were far less

dependant on purchased grain and fodder than
they are today.

Prices for feed grains and hay for the
remainder of 2002-03 depend on the continuing
effects of the drought on domestic supply
(including feed grain imports) and demand.
However, so far in 2003 feed grain prices have
been capped by the prospect of grain imports.

The projected impact of higher grain and
fodder prices on incomes for dairy industry in
2002-03 highlight the need to manage price risks
associated with grain and fodder purchase in this
industry as well as the risks arising from reduced
water allocations in the major irrigated dairying
areas.

Farm debt
Average farm business debt has increased over
the past 25 years in the broadacre industries
(figure F), with some periods of volatility. On
average, increases in farm business debt in single
years of widespread drought such as 1982-83 and
1994-95 have not been large. Farm business debt
has generally increased more over a period of
prolonged low income, such as the early 1990s
or in years of high income and high farm invest-
ment such as 1989-90.

Farm debt is forecast to increase by around 5
per cent for the broadacre sector and by a similar
amount for the dairy industry over the year to 30
June 2003. The projected change in farm debt is
significant and is similar to the increase in
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average broadacre debt recorded in the 1982-83
drought. The 1982-83 drought affected a similar
area of Australia to that currently affected by
drought and was, essentially, a one year drought
particularly in eastern and southern Australia.
Farms entered both of these droughts in a rela-
tively strong financial position.

In contrast, the drought of 1994-95 was not as
widespread as either the 1982-83 drought or the
current drought, but farmers generally entered
the 1994 drought in a far worse financial posi-
tion than they entered the 1982-83 drought or the
current drought. In 1981-82 and 2002-03 farm
business profit had been positive for the previous
two years. In 1993-94 farm business profit aver-
aged minus $9500 and had been negative for the
previous four years. Debt for eastern states crop-
ping farms increased by around 10 per cent in
1994-95.

The final impact of the current drought on
farm debt will depend on a number of factors
including the timing of the break in drought;
strategies adopted by farmers in either feeding
livestock or destocking; the extent to which farms
expand crop areas after drought; existing debt
servicing commitments; capacity to liquidate off-
farm assets; and access to cash assets such as
bank deposits, shares and farm management
deposits. Survey estimates indicate relatively high

levels of liquid assets at 30 June 2002, particu-
larly for broadacre farms (table 1 and 3) and
overall relatively few farms had low equity ratios
(table 5).

Provided that the drought is not prolonged
beyond autumn 2003 and given the relatively
strong financial position of most farms going into
the current drought the number of severely
affected farms is expected to be relatively low.

Expanding farms
One group of farms that is vulnerable to the
impact of drought are farms that have recently
borrowed heavily to fund farm expansion. The
proportion of farms acquiring additional land
increased markedly in the past three years (figure
G). The proportion of farms expanding the area
that they operate in 2000-01 was around 7 per
cent. In 2001-02 the proportion was over 9 per
cent. The level of land transactions in each of the
last three years exceeds the level in all of the pre-
vious 25 years that ABARE has conducted the
broadacre and dairy surveys.

Expanding farms increase their future pro-
duction capacity, but in the medium term they are
vulnerable to any downturn in farm income or
reduction in land values and inventories of live-
stock that may undermine farm equity. Prolonged
drought poses a significant risk to farms that have
recently expanded.

On the other hand, the high level of land
transactions in recent years have provided an5 Distribution of farms, by farm business

equity ratio at 30 June 2002
Percentage of farms

All broadacre Dairy
industries industry

% %

Less than 30 per cent 0 (62) 0 (116)

30–49 per cent 2 (43) 3 (44)

50–59 per cent 2 (30) 5 (39)

60–69 per cent 4 (18) 13 (23)

70–79 per cent 10 (14) 18 (18)

80–89 per cent 17 (9) 12 (19)

90–99 per cent 35 (6) 35 (12)

100 per cent 29 (7) 14 (23)

Average farm business 
equity ratio at 30 June 89 (1) 84 (1)

Note: figures in parentheses are relative standard errors, expressed as
percentages of the estimates.
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opportunity for many farms with limited long
term viability to leave agriculture.

Farm management deposits
Primary producers use farm management
deposits (FMDs) as a risk and cash management
tool. Pretax primary production income in prof-
itable years can be placed in FMDs and with-
drawn in later years of lower income. Income is
then balanced between the good and bad years
and the money can be withdrawn when needed.
Interest is earned on the full amount of the deposit
at market interest rates. Tax benefits accrue if
deposits are held for a minimum of twelve
months. Deposits are fully deductible in the
period of deposit, and tax is paid on the amount
withdrawn in the period of withdrawal. If money
is invested in a high income, high tax year and
withdrawn in a much lower income period, the

tax payable on an FMD withdrawal will be lower
because of the lower marginal tax rate.

FMDs are available to individual primary pro-
ducers with an off-farm taxable income of no
more than $50 000 when the FMD is made.
Deposits must not exceed $300 000 at any time
and FMDs are available through eligible finan-
cial institutions.

Legislation passed in December 2002 allows
early access to FMDs for farmers in Exceptional
Circumstance (EC) declared areas without the
loss of tax benefits. Farmers in EC declared areas
can withdraw their FMD within twelve months
of deposit and still be eligible for tax benefits.

In September 2002, nearly $2 billion were held
by farmers in 42 000 FMD accounts. This figure
was almost double that in September 2001. This
increase represents around 10 per cent of the
record net value of farm production in 2002-03
of just over $10 billion. Deposits in 1999-2000

6 Characteristics of farms holding farm management deposits, 2001-02  
Average per farm

Farms with farm Farms with no farm
management deposits management deposits

Physical
Wheat – area sown ha 210 (11) 140 (7)

Wool produced kg 11 900 (10) 6 900 (7)

Sheep at 30 June no. 2 300 (9) 1 500 (6)

Beef cattle at 30 June no. 420 (8) 260 (5)

Financial performance
Total cash receipts $ 482 000 (7) 270 400 (4)

Interest paid $ 16 100 (9) 12 800 (7)

Total cash costs $ 270 500 (9) 180 100 (3)

Farm cash income $ 211 500 (7) 90 300 (6)

Farm business profit $ 129 100 (10) 39 200 (12)

Rate of return % 6.9 (10) 3.9 (8)

Rate of return incl. capital appreciation % 19.6 (24) 9.9 (9)

Capital and debt
Farm capital at 1 July $ 2 196 300 (6) 1 475 300 (3)

Net capital additions $ 43 200 (36) 31 800 (24)

Total farm business debt at 30 June $ 193 300 (11) 165 800 (7)

Equity at 30 June $ 2 305 500 (5) 1 448 400 (3)

Equity ratio % 92 (1) 90 (1)

Harvest loan at 30 June $ 33 300 (15) 21 500 (9)

Liquid assets
Farm management deposits at 30 June $ 107 400 (9) ()

Other farm liquid assets at 30 June $ 121 100 (10) 109 700 (8)

Note: Figures in parentheses are relative standard errors, expressed as percentages of the estimates.
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and 2000-01 averaged around 4 per cent of the
net value of farm production.

Withdrawals of $153 million were made from
the scheme in the September 2002 quarter, com-
pared with $69 million in September 2001. This
significant increase in FMD withdrawals indi-
cates that many farmers are using the scheme to
better manage the financial burden imposed by
drought.

In the September 2002 quarter, nearly 1500
FMD accounts were closed. Most of these with-
drawals were made by producers in the grains,
mixed livestock crops, sheep or beef industries.
The average withdrawal was $103 000 and net
withdrawals amounted to $46.4 million. In the
same period the number of accounts and the
amounts deposited increased for sheep–beef
farms. The increase reflect the producer’s deci-
sion to invest the proceeds of destocking into
FMDs in order to be able to restock when the
drought breaks.

Information from the broadacre and dairy sur-
veys indicates that at 30 June 2002 around 14 per
cent of broadacre farms held FMD deposits and
around 10 per cent of dairy farms (tables 1 and
3). On average, farms with farm management
deposits were larger than average in terms of their
scale of operations and, not surprisingly, were
more profitable, on average generating farm cash
incomes more than twice those of farms without
deposits (table 6).

In 2001-02, additions to farm management
deposits accounted for around 12 per cent of
broadacre farm cash income. In the previous year,
additions to FMDs amounted to slightly less than

5 per cent of farm cash income. Farm cash
income in both 2000-01 and 2001-02 were well
above average.

Further analysis of the accumulation and use
of FMDs is necessary before any firm con-
clusions can be drawn about the effectiveness of
the current FMD mechanism. The low rate of
uptake in recent high income years may reflect a
number of factors including: continued prefer-
ence of farmers to purchase capital items in high
income years (net additions to farm capital totaled
$38 200 in 2001-02); a preference for other risk
management strategies: or a lack of awareness
by farmers, taxation professionals and financial
advisors of the potential benefits of the scheme.

Low deposit rates may also reflect the fact that
many mainly smaller farms may simply not be
capable of generating significant cash surpluses
even in years of high commodity prices and
favorable seasonal conditions.

However, at present the fact that only a small
percentage of farms hold deposits despite 2001-
02 having been a record year for farm incomes
is a limitation to their use in combating income
downturn for the majority of farms in the current
drought.

Reference
Martin, P., Riley, D., Lubulwa, M., Knopke, P.

and Gleeson, T, 2000, Australian Dairy
Industry 2000, A Report of the Australian
Dairy Industry Survey, ABARE Research
Report 2000.10, Canberra.
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current management practices can be calculated
with any degree of confidence.

Nonetheless, because of the increasing focus
on perceived threats to the value of the catch-
ment’s natural resource assets, governments and
the catchment community are concerned to at
least set directions for action, and the potential
land management changes explored in the full
report* — conservative stocking, buffer setbacks
and buffer strips — have been discussed for a
number of years as useful options for sustainable
management in their own right.

Economy and industries
The Burdekin River catchment is Queensland’s
second largest east coast river basin after the
Fitzroy (figure A). Including the coastal plains
between Giru and Bowen, the catchment covers
136 000 square kilometres, or 8 per cent of the
area of Queensland. The population of the catch-
ment including its adjacent coastal plains is
around 55 000. The population of the large
Townsville–Thuringowa urban centre located just
north west of the catchment’s delta is around
143 000.

From early settlement, the catchment’s
economy has been heavily based on primary
industries. Sugar and horticultural cropping,
aquaculture and fishing are the main primary
industries on the coast, while beef cattle and

• Queensland’s Burdekin River catchment and
its adjacent coastal plains and ocean areas
support a number of industries, including
sugar and horticultural cropping, beef cattle
grazing, mineral production, aquaculture,
fishing, tourism and recreation. The catch-
ment’s community as well as local, state and
federal governments are all concerned that
any problems in natural resource manage-
ment in the catchment be identified and
addressed.

• A number of government and community
processes are under way on these fronts. To
assist these processes, ABARE has reviewed
the value of the catchment’s industries and
natural resource assets (including those of the
adjacent coastal and ocean areas). Perceived
threats to the value of the natural assets, and
some options for action, are discussed, and
some order of magnitude cost estimates for
these actions are provided.

Natural resource management
Ideally the net benefits of any changes to current
natural resource management should be assessed
using a full benefit–cost analysis framework.
However, while some work is being undertaken
in the catchment to monitor changes in land and
water quality indicators, the precise effects on the
catchment’s ecosystems of changing current land
management practices are not well known. More
information on these relationships needs to be
gathered before the net benefits of changing

NATURAL RESOURCE MANAGEMENT
assessing priorities for the Burdekin River catchment*
Graham Love and Colin Mues

*This paper is a summary of a larger detailed ABARE report on
natural resource management in the Burdekin catchment that
will be publicly released after the Outlook 2003 conference
(see www.abareconomics.com).
Contact: Colin Mues +61 2 6272 2027  cmues@abare.gov.au



Natural assets

The catchment’s natural assets include its climate,
surface and ground water resources, and its
terrestrial, riverine, estuarine and marine eco-
systems. Mean annual rainfall across the catch-
ment declines with distance from the coast;
consequently, the far interior subcatchments tend
to contribute less water to the total system than
sub-catchments closer to the coast. Major water
storages include the Burdekin Falls dam,
Eungella dam on the Broken River, and the Clare,
Gorge and Blue Valley weirs on the Burdekin
River. There are also extensive ground water
resources in the Burdekin delta in the Lower
Burdekin subcatchment, and to a lesser extent in
the Don River delta at Bowen.

The diversity of the bioregions within the
Burdekin River catchment result in a variety of
ecosystems, some of which are classified as
‘endangered’ or ‘of concern’. Wetlands within
the lower Burdekin are recognised as one of the
largest concentrations of wetlands in eastern
Australia. These environments support nursery
habitats that form the basis for commercial and
recreational fisheries, and host regionally signif-
icant breeding aggregations of waterbirds.

The Burdekin River catchment is estimated to
be responsible for about 30 per cent of the total
nitrogen and phosphorous exported to the inner
lagoon of the Great Barrier Reef from all catch-
ments in northern Queensland. Most of the
nutrient export is particulate, reflecting extensive
erosion over parts of the catchment. The fresh-
water plumes associated with river outflow travel
northwards along the coast of the Great Barrier
Reef Lagoon. The plumes are biologically rich
and their movement into the marine environment
is an important part of the ecological process that
drives productivity in the coastal area.

Perceived threats to natural assets
In economic terms the appropriate benchmark for
assessing whether action should be taken to
manage the various perceived ‘threats’ to the
value of the catchment’s natural resource capital
is the marginal level of damage relative to the
marginal cost of abatement. To calculate this,
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mining are the main industries in the catchment’s
interior. Water infrastructure and tourism are also
significant industries. The catchment’s primary
industries directly employ more than 8400 people
out of total employment of around 25 000 and
support more than 1700 businesses out of total
businesses of around 4000.

Although the gross value of production of the
catchment’s primary industries varies from year
to year due to fluctuations in weather and com-
modity prices, broadly indicative figures for
average annual gross value of production are:
cropping (mainly sugar and horticulture), around
$450 million; livestock (mainly beef cattle),
around $170 million; commercial fishing, around
$20 million; and minerals (mainly coal and gold),
more than $750 million. Annual expenditure on
recreational fishing activity is more than $40 mil-
lion, while takings from tourist accommodation
are at least $9 million.

Townsville
Bowen

Great Barrier Reef Marine 
Park and World Heritage 
area boundary

Queensland’s Burdekin River catchment A



however, requires a good understanding of the
relationships between those activities perceived
to be the ‘source’ of the threat, the level of dam-
aging material being generated by these activi-
ties, and the level of damage being caused by
these materials to the natural asset.

Land resources
Some of the main processes perceived to have
the potential to reduce the economic value of the
catchment’s land resource are soil acidification,
dryland salinity, invasion of native and exotic
weeds, and soil erosion. Of these, soil erosion
has long been considered the most significant
threat by the catchment’s beef producers and land
managers. The dominant erosion process over
most of the catchment is surface wash erosion
from hillslopes. This type of erosion is estimated
to account for around two-thirds of the sediments
delivered each year into the catchment’s streams.
Gully erosion and streambank erosion account
for the other third.

Of the material delivered into streams, only an
estimated 2.4 million tonnes, or 13 per cent, actu-
ally reaches the coastal estuaries. The other 87
percent is deposited in the Burdekin Falls dam
or on the catchment’s floodplains or river beds.
Most of the sediment that reaches the coast orig-
inates from the higher rainfall (coastal) Lower
Burdekin and Bowen River subcatchments.
Around 85 per cent of the sediment that reaches
the coast is estimated to originate from grazing
land and 9 per cent from cane land. The main
activity thought to be contributing to the observed
increase in erosion is vegetation change brought
about by the clearing of woodlands to support
pasture based agriculture.

Water resources
Sediment and nutrient runoff are considered the
main processes with the potential to reduce the
economic value of the catchment’s surface water
resource. The National Land and Water Audit
found that 75–100 per cent of stream lengths in
the Burdekin catchment showed increased
phosphorus loads, and 50–75 per cent, increased
nitrogen loads. The presence in surface water of
sediments and other pollutants can impair the
suitability of water for urban use and aquacul-

ture, reduce agricultural productivity, and
adversely affect riverine, estuarine and marine
aquatic ecosystems.

The main processes perceived to have the
potential to reduce the economic value of the
catchment’s groundwater resource are rising
groundwater tables and increasing irrigation
salinity (most prevalently in the Burdekin River
Irrigation Area), and saltwater encroachment (in
the delta area of the Lower Burdekin). The results
of ground water monitoring indicate that exten-
sive irrigation in the Burdekin River Irrigation
Area has resulted in saline ground water being
less than two metres from the surface in some
areas, resulting in a loss of agricultural produc-
tivity in the affected areas. Ground water quality
can also be reduced by the leaching of waterborne
nutrients below the root zone into the ground
water aquifer. The key nutrients of concern are
nitrogen, in the form of nitrates, and soluble pes-
ticides and herbicides.

Irrigation is seen as the primary source of
nutrient contamination in the catchment’s coastal
aquifers, river systems and offshore areas. In par-
ticular, the use of furrow irrigation on highly per-
meable soils is thought to contribute to high water
use and high seepage rates, and consequently, to
the scale of the problem. Approximately 95 per
cent of the sugar cane in the Burdekin delta is
furrow irrigated. Although more efficient and sus-
tainable irrigation techniques such as overhead
irrigation are now available, growers appear to
have had little incentive to adopt them.

The rate of fertiliser application to sugar cane
is also thought to be adding to the scale of the
problem. It is estimated that on average some 180
kilograms per hectare of nitrogen fertiliser is
applied to sugar crops in Queensland. Of this, the
crop itself takes up only 70 kilograms. The
remainder is lost to the atmosphere, surface
runoff, ground water or stored in soil or trash.
Although less than 1 per cent of the catchment’s
area is devoted to sugar cane, sugar cane is esti-
mated to contribute around 15 per cent of all
nutrients exported to the reef.

Ocean and reef resources
Sediment and nutrient runoff are also the main
processes perceived to have the potential to
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reduce the economic value of the catchment’s
adjoining ocean and reef areas. The inshore
lagoon of the Great Barrier Reef as a whole
receives an estimated 12 million tonnes of sedi-
ment, 39 000 tonnes of nitrogen and 7000 tonnes
of phosphorus each year. This represents a
severalfold increase in levels over the past 150
years.

The contribution of sediment and nutrients
from large dry catchments such as the Burdekin,
where cattle grazing is the dominant land use,
can vary considerably from year to year. The
usual discharge from the Burdekin River during
the wet season consists of one or two small
floods. However, about once in every five to ten
years, a very large flood lasting up to two weeks
may discharge significant amounts of sediments
and nutrients to the reef.

The main perceived changes to marine ecosys-
tems that concern industries that are dependent
on the continued ecological integrity and amenity
of the reef include reduced visibility following
runoff events, less diversity in corals and reduced
coral cover, increased incidence of outbreaks of
crown of thorns starfish, and reduced abundance
of plants and animals associated with coral reefs.
Many of the area’s commercial and recreational
fishers target fish and crustacean species that rely
on estuaries and other tidal habitats for at least
part of their life cycle, especially as nursery
grounds.

The magnitude of the economic losses (if any)
experienced by these industries will depend on,
among other things, the amount of damage being
caused, the actual areas being affected, whether
or not these areas are significant for activities
such as tourism and fishing, and the potential
costs of moving these activities to less affected
areas. To date, published evaluations appear to
have focused more on trying to identify whether
and by how much the level of sediment and nutri-
ents reaching the inner lagoon has increased,
rather than the likely economic value of any
actions to reduce these levels.

As previously noted, however, because of an
increased focus on perceived threats to natural
asset values, particularly the value of the Great
Barrier Reef, governments and the catchment
community are concerned to set some directions

for action. The desirability of adopting more sus-
tainable management practices in the catchment’s
grazing and irrigated agricultural systems has
been discussed for a number of years. It is now
being given added impetus by the growing per-
ception that these industries are significant con-
tributors to the elevated levels of sediment and
nutrient believed to be reaching the reef.

Some options
Based on physical data provided by CSIRO Land
and Water and financial data from ABARE’s
Australian agricultural and grazing industry
survey 2001-02, the economic value of grazing
in the relatively higher erosion areas of the catch-
ment is estimated to be around $72 million. Two
approaches that have been suggested for reducing
sediment runoff from grazing lands are to stock
more conservatively, or to establish buffer set-
backs along rivers and streams in the areas of
highest threat from erosion.

Case study research undertaken in the catch-
ment suggests that a more conservative stocking
regime may assist perennial grasses to recover
more rapidly after drought. On Trafalgar station
where this research was undertaken it was found
that increased availability of feed per head trans-
lated into increased animal productivity. As a
result, the gross margin per hectare (in constant
dollars) under the new conservative management
regime was only 4 per cent lower than the gross
margin achieved under the previous high stocking
rate regime (box 1). If this experience could be
applied more generally in the higher erosion
areas, the opportunity cost of the ‘once off’ par-
tial destocking required during the transition to
a more sustainable management regime is esti-
mated to be of the order of $7.3 million.

An alternative way of attempting to reduce
sediment runoff may be to establish buffer set-
backs along all rivers and streams in the higher
erosion areas. The three main upfront costs of
establishing a coherent system of buffer setbacks
would be the opportunity cost of excluding stock
from the buffers, the cost of fencing the setbacks,
and the cost of installing new watering points and
pipe where required. The cost of controlling
weeds and pests in the buffers may be an
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Trafalgar is a 32 000 hectare pastoral property located
60 kilometres south west of Charters Towers in the
Burdekin catchment. The property has a long history
of pastoralism that, until recently, reflected the general
approach to rangeland management in that region.

Prior to the introduction of Brahmans in 1958 and
urea supplementation, many cattle died during
drought, thereby relieving the grazing pressure on
pastures. Under these conditions native perennial
grasses remained dominant. But keeping cattle on the
land during drought, particularly during the 1978–87
period, placed considerable strain on the grazing lands
of northern Queensland to the point where their
general condition deteriorated and in some areas
degradation problems emerged. The prevalence of
exotic woody weeds and native shrubs and eucalypts
increased, while tussock perennial grasses declined.
Soil erosion increased and there is now concern over
potential salinity problems.

New management plan
The drought of 1987-88 was a watershed for the
Landsberg family, who manage Trafalgar station.
After greatly reducing cattle numbers to only 1600
in early 1988, a new target ‘safe’ carrying capacity
of 3000 was decided on. But rather than restock
immediately when good rains fell, a decision was
made to rebuild stock numbers slowly to allow
perennial grasses to recover and set seed. The new
management plan involved a reassessment of the
property infrastructure such as water facilities,
equipment and fences. The plan also considered herd,
pasture and financial management:
Cattle management: The understanding of available
markets and their accessibility was improved. More
attention was paid to livestock genetics and nutritional
aspects of production.
Pasture management: Fire was reintroduced as a
pasture management tool. Around 15–20 per cent of
the property is spelled each year on a rotational basis.
Paddock spelling to improve fuel loads for fire also
provides for a drought reserve. Tree clearing was
restricted to small areas of acacia scrub sown with
buffel grass and stylo. Clearing of acacia scrub offered
the residual benefits of these legume species and
minimised suckering.
Financial management: The past practice of
preparing twelve month budgets using assumptions
of average rainfall and cattle prices was discarded.
With electronic record keeping, financial performance
is now closely monitored on an ongoing basis.

The forage production model GRASP was used
to simulate changes in pasture production, grazing
pressure, basal area of perennial grasses and perennial
grass percentage over the period 1920–96. The
modeling highlighted how the increase in cattle
numbers during the 1960s was mirrored by an
increase in utilisation rates. Utilisation rates were also
historically high during most of the 1980s when
rainfall was below average.

The GRASP modeling showed that an increase in
utilisation rates generally led to a decline in the basal
area of perennial grasses. However, prior to the 1960s
there was always a rapid recovery after drought.
However, during the 1960s and early to mid-1980s
the higher grazing pressure did not allow a rapid
recovery in basal area.

The change in management in 1987-88 avoided a
continuation of this problem. The combination of
reduced grazing pressure and good seasons in the
transition period 1988–91 allowed the perennial grass
basal area and composition to fully recover in the
simulation, a result that was supported by observation
at the time. The improved condition of the pasture
resource base and the new management approach
meant the pastures on Trafalgar Station recovered
from the effects of the extended drought over 1992–96
much faster than pastures elsewhere in the region.

Although gross margins per hectare fell by
approximately 50 per cent during the transition period,
during the 1992–95 period they had increased to a
level only 4 per cent below that achieved before the
change in grazing management.

The gross margins achieved during the dry
conditions that prevailed following the transition
period suggest financial performance during periods
of improved seasonal conditions could be even higher
than those recorded during the 1979–86 period.

Box 1: A conservative approach to rangelands management –  case study of
Trafalgar station

Financial performance of Trafalgar station,
1979–95

Stock Annual Gross
numbers rainfall margin

mm $/ha
(1979$)

1979–86: High stocking rate 4 280 622 3.48
1988–91: Transition 2 087 684 1.80
1992–95: Sustainable 

management 2 876 372 3.35
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additional ongoing cost. The opportunity cost of
excluding stock from the buffers in the higher
erosion areas is estimated to be around $0.5 mil-
lion, while the cost of fencing along both sides
of the streams (assuming the fence follows the
stream with no short cuts) may be around $9 mil-
lion.

One option for reducing the nutrient runoff
from cane farms would be to establish grassed
buffer strips of at least 5 metres width around the
parts of the farm where nutrient runoff occurs.
Trials to date suggest the buffering effect for
nutrients could be significant. The main upfront
cost of this option would be the opportunity cost
of taking some caneland out of production to
establish buffers, estimated to be around $5 mil-
lion at 2001-02 land values.

Policy approaches
Soil erosion and sediment and nutrient runoff are
natural processes, but they are accelerated when
plant cover is reduced. In complete markets, par-
ticipants should be able to trade off the benefits
and costs of activities that may accelerate these
processes. Problems may arise, however, when
‘market failures’, such as the presence of impacts
on others, a lack of clearly defined property
rights, the absence of markets (nonquantification
of environmental values), and inadequate infor-
mation, cause private benefits and costs to diverge
from social benefits and costs.

Where the benefits of intervention are assessed
as exceeding the costs, governments may inter-
vene to attempt to correct these market failures.
Intervention typically takes one of (or a combi-
nation of) three main forms: suasion, direct reg-
ulation or market based instruments. Suasive
measures include voluntary community pro-
grams, education and technical assistance.
Persuading individuals to voluntarily adopt con-
servation practices can be a complex task for con-
servation agencies. Studies have suggested that
voluntary programs are more likely to succeed
when individuals agree the goals of a program
are worthy, when noncompliance is observable,
and when the cost of participation is low.

Direct regulation has been used widely in
Australia and overseas to try to manage natural

resource problems, but is usually criticised for its
often high costs of administration and compli-
ance and its economic inefficiency. Nonetheless,
some relatively low cost options have been devel-
oped. These include zoning regulations, com-
pulsory adoption of ‘best practice’, and citizen
reporting.

Market based instruments, applied at times as
an alternative to regulation, can include both mea-
sures aimed at correcting a ‘failure’ in existing
markets, or creating markets for trading envi-
ronmental products created by government leg-
islation. Interventions aimed at correcting a
failure in existing markets may include incentive
measures such as cost sharing, land retirement
programs, tax breaks or subsidy payments, or dis-
incentive measures such as pollution taxes, fines,
liability payments or environmental bonds.

Alternately, an intervention aimed at creating
a new market in environmental products that
potentially could be used to improve land man-
agement practices in the Burdekin and other
catchments could be to create a market in sedi-
ment and nutrient runoff in which those who per-
ceive themselves to be adversely affected by this
material (such as marine authorities or tourism
operators) would have the opportunity to tender
with producers for specified actions that reduced
levels of sediment and/or nutrient runoff.

Dealing with uncertainty
Many aspects of the complex interactions
between alternative land uses and terrestrial,
riverine, estuarine and marine ecosystems in the
Burdekin River catchment remain poorly under-
stood. The longer the time required and/or the
higher the uncertainty that a particular action will
yield desired results, the greater will be the risk
of policy failure. One approach to managing risk
in this context would be to develop a portfolio of
policy actions that seek to offset some of the key
uncertainties against each other. For example, in
the Burdekin catchment, if the main objective is
to reduce sediment outflow to the sea, consider-
ation could be given to a combined approach
involving both changes to land and vegetation
management, and the construction of engineering



integrated national resource management invest-
ment plan for funding under the National Action
Plan.

Buffer setbacks may offer a relatively less
risky option for policy makers but as the private
benefits are less evident and the risks of failure
due to partial nonadoption greater, the level of
intervention required is likely to be greater. The
same could be said for buffer strips on cane land.
The mix of policies likely to be adopted will
depend on the perceived costs of policy failure.
There is a strong case to be made for the need to
gather more information on the net benefits of
action to ensure that any public investment in nat-
ural resource management in the Burdekin catch-
ment is well targeted and cost effective.
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works to capture sediment at strategic points
along the river system.

Discussion of options
The three options discussed previously would all
represent substantial investments if undertaken.
The adoption of more conservative stocking rates
may offer better drought resilience on properties,
and more private incentive for landholders to
adopt this strategy. However, the precise extent
to which the strategy would affect levels of sed-
iment and nutrient runoff is unknown. The
strategy would also be difficult to monitor or
enforce, as leasehold conditions lie outside the
control of the group responsible for preparing the
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trade by removing FMD related market access
barriers.

The main objectives in this study are to con-
sider the potential impacts of improvements in
FMD vaccine technology on Australian beef pro-
ducers.

Nature of world beef markets

Beef trade patterns
The structure of world beef markets is influenced
by the presence of FMD and presents a signifi-
cant barrier to trade. Due to the possibility of
introduction of FMD virus, countries free of the
disease generally prohibit meat imports from
FMD infected countries without further pro-
cessing. FMD endemic countries may also place
restrictions on imports from other infected coun-
tries to reduce the risk of introducing new strains
of the disease. This means that the presence of
FMD results in a reduced level of market access
for exporting countries.

The geographic distribution of FMD around
the world has, in part, lead to the nature of the
trading patterns for beef, separating the world
market for beef into two distinct markets. The
Pacific Rim market represents the main markets
for FMD free beef, as the major importers in this
region are FMD free. The Atlantic Basin market
is considered to represent importing countries
where FMD is endemic and therefore is less sen-
sitive to the exporters FMD status. The major
beef importing countries, with imports by

• The development of serological tests and
marker vaccines to differentiate between FMD
infected and vaccinated animals may have a
significant impact on FMD management
strategies and beef trade.

• New rules allow the use of serological
testing to reduce the waiting period for
regaining market access when vaccination is
used to control an FMD outbreak or eradicate
the disease.

FOOT AND MOUTH DISEASE
implications of adopting tests that differentiate vaccinated animals
Daniel McDonald and Stephen Beare

Contact: Stephen Beare +61 2 6272 2040 sbeare@abare.gov.au

Foot and mouth disease (FMD) has a significant
impact on world beef trade as a result of the
reduced market access opportunities available to
infected exporting countries. Previous studies
have shown that the most significant costs of an
FMD outbreak in Australia would be the loss of
access to FMD free markets (Abdalla et al. 2002;
Cao et al. 2002). To date, the use of vaccination
in FMD management programs has been limited
by the inability to differentiate vaccinated and
infected animals with recognised serological
tests. Hence, vaccinated animals have been
unable to enter FMD sensitive markets.

The recognition by the OIE (Office Inter-
national des Epizooties) of tests that are capable
of differentiating between FMD infected animals
and vaccinated animals has two major conse-
quences. First, the use of vaccination in FMD
management programs for outbreaks could be
significantly increased. Second, in endemic areas,
where eradication has previously been too costly,
eradication may become a more feasible propo-
sition. This could potentially affect world beef



volume, and the major exporting countries are
shown in figures A and B respectively. The coun-
tries marked FMD free are those countries recog-
nised by the OIE as FMD free without
vaccination (the Republic of Korean mainland’s
status is temporarily suspended). However, it
should be noted that countries marked as FMD
infected may have recognised FMD free zones.

Australia is the largest beef exporter. It is
heavily dependent on the Pacific Rim markets
with Japan, Korea and the United States alone
accounting for 82 per cent of beef exports in 2001
(Brittle et al. 2002). There has also been stronger
demand from Canada for Australian product as
Argentina and Uruguay have been excluded
because of an FMD outbreak in 2001. It is
because the majority of Australian product is

directed to countries with tight FMD restrictions
that Australia would suffer significant losses from
associated trade barriers from an outbreak of
FMD.

The United States, Canada and New Zealand
are the other major suppliers into the Pacific
market and Australia’s most direct competitors.
Japan and Korea are also major markets for the
United States. In light of the North American
Free Trade Agreement (NAFTA), there is signif-
icant trade between the United States and Canada
in both directions. Mexico is also a major market
for these two countries.

The European Union has traditionally been a
major supplier to the Atlantic Basin markets.
Egypt and the Russian Federation have been
major EU markets despite the FMD free status
of a number of its members. In part, this has been
because access to Pacific markets has been
restricted by the Andriessen Assurance pre-
venting the export of subsidised beef into many
of the Asian markets. The 2001 FMD outbreak,
as well as ongoing BSE concerns, has since lim-
ited the European Union’s exports.

The major FMD infected exporting nations are
the south American countries. These countries
(Brazil, Argentina and Uruguay) are major beef
producers that are geographically well situated
to access the Pacific Rim markets. They also have
considerable scope for increasing production
through, for example, genetic improvement,
increasing turnoff weights and development of
feedlot capacity. These are also countries that
pursue measures to control FMD. Some regions
of Brazil have been declared FMD free with vac-
cination, while parts of Argentina are declared
FMD free without vaccination. Improvements in
FMD vaccine and testing technology could there-
fore be particularly useful to these countries in
overcoming FMD related trade barriers.

Argentina suffered a serious FMD outbreak in
2001, severely limiting its beef exports in that
year. Since then exports have rebounded strongly,
with access being regained to many of its former
markets including Israel and the European Union.
Argentina’s EU quota for 2001-02 was increased
by 10 000 to 38 000 tonnes to compensate for
exports lost because of FMD. Argentina’s com-
petitiveness has also been increased dramatically
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by the devaluation of the Argentine peso against
the US dollar.

Brazil has developed its markets in the Middle
East, the European Union and the Russian
Federation, increasing its exports into these less
FMD sensitive markets quite significantly over
the past few years. However, with current FMD
trade restrictions FMD free status with vaccina-
tion does not allow Brazil open access to Pacific
Rim markets. 

If Brazil, Argentina and Uruguay regain their
FMD free (without vaccination) status then they
could seek to enter the FMD sensitive Pacific
Rim markets. Under current management strate-
gies Argentina aims to be FMD free and resume
exports to Canada and the United States by 2003,
while Brazil plans to be free by 2004 (Brittle et
al. 2002).

Changing global attitudes
The traditional approach to controlling outbreaks
of FMD has been a policy of stamping out —
that is, killing infected animals and other animals
that present a risk of developing and spreading
the infection through dangerous contact. The
number of animals slaughtered may range from
just the infected herd through to herds with direct
contact such as neighboring herds or those linked
by livestock movements, or all animals within a
specified area to create a buffer zone, depending
on the aggressiveness of the control campaign.
Essentially this policy involves attempting to con-
tain the disease by killing infected animals and
those at risk of infection.

However, there has been a significant shift 
in attitudes to the use of vaccination and large
scale slaughter as disease management options
around the globe. Recent FMD epidemics in
Chinese Taipei and in particular, the United
Kingdom, have galvanised public opposition to
the mass culling of animals, particularly of
nondiseased animals. Widespread media cov-
erage of the 2001 UK outbreak highlighted
scenes of carcasses and funeral pyres, strong
images that have swayed public opinion. The
mass slaughter strategy also has high emotional
and social costs on farmers, control personnel
and on affected communities. There can also be

significant impacts on other industries, such as
tourism.

This shift of public opinion has led to coun-
tries such as the Netherlands deciding not to
slaughter vaccinated animals even though the cost
of this option has been found to be greater than
if they were subsequently slaughtered (Pluimers
2001).

These policy shifts have been recognised by
the OIE through changes in waiting periods to
regain market access following the use of vacci-
nation to control FMD. The recognition of the
new tests able to differentiate between vaccinates
and infected animals is a reflection of the greater
desire of member countries, first, to use emer-
gency vaccination more readily as part of their
disease management strategy and, second, to
avoid the need to cull these otherwise healthy ani-
mals once the outbreak has been brought under
control.

Developments in serological tests
and FMD marker vaccines

A new serological test
The major drawback that has confronted standard
serological testing procedures used to detect
FMD virus has been the inability to distinguish
vaccinated animals from those that have been
infected with FMD virus. This has limited the
potential usefulness of vaccination as an FMD
management tool. It has meant that when emer-
gency vaccination is used in response to an FMD
outbreak, the subsequent slaughter of all vacci-
nated animals has been necessary to reduce
export ban waiting periods.

Traditional serological tests work by detecting
the antibodies to structural proteins of the FMD
virus. Test samples must also be tested for each
of the seven virus types. The problem is that ani-
mals vaccinated against FMD also produce the
antibodies to structural proteins and are indistin-
guishable from infected animals.

More recently, new tests have been developed
that test for antibodies to nonstructural proteins
of FMD viruses. These tests are more successful
in differentiating between infected animals and
vaccinated ones. With the earlier tests, false
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The rules on international trade and FMD are
governed by the Office International des Epizooties
(OIE). The OIE monitors the animal health status of
member countries. It sets the criteria for recognition
of disease free status and the criteria to regain freedom
in the event of an outbreak. The OIE recognises FMD
freedom both where vaccination is practised and
where vaccination is not practised. It also sets criteria
for the establishment of FMD free zones (with or
without vaccination) within countries. 

To gain recognition of FMD freedom without
vaccination, a country must demonstrate that there
has been no outbreak of FMD or evidence of infection
during the past twelve months and that no vaccination
against FMD or importation of vaccinated animals
has been carried out in that period. The country must
also show evidence of an effective system of sur-
veillance and that prevention and control measures
have been implemented.

For recognition of FMD freedom with vaccination,
a country must show that there has been no outbreak
of FMD for the past two years or evidence of infection

for the past twelve months and that they undertake a
routine preventive vaccination program. This status
is unlikely to significantly increase market access
opportunities.

To recover free status (without vaccination)
following an FMD outbreak or incidence of FMD
virus infection a country must observe the appropriate
waiting period. The period is three months after the
last case where a stamping-out policy and serological
surveillance are applied. Where emergency
vaccination is used, in addition to stamping out and
serological surveillance, a country must wait three
months after the slaughter of the last vaccinated
animal. Previously, if following emergency vaccin-
ation the vaccinates are not destroyed, then a country
had to wait twelve months to regain market access.
Now, under the new rules the waiting period has been
reduced to six months, provided that a serological
survey to detect antibodies to nonstructural proteins
of FMD virus demonstrates the absence of infection
in the vaccinate population. 

Box 1: The OIE trading rules

positives can result where animals have been vac-
cinated a number of times with inactivated vac-
cines that may contain some nonstructural
proteins. However, with modern vaccines and
tests this is less likely. The tests for nonstructural
protein antibodies are quick, simple and useful
for screening large numbers of samples. While
individual tests may return false results, the test
is considered extremely reliable when used at the
herd level (Garner 2001).

Recent changes to the OIE rules
The rules of the OIE were recently amended to
reduce the waiting period to regain FMD free
status from twelve to six months following an
outbreak, where emergency vaccination is used
and vaccinates are not subsequently slaughtered
(see box 1 for a brief description of the OIE
rules). This reduction in time is subject to the
application of a serological survey with the newly
approved tests to demonstrate the freedom from
FMD infection in the remaining vaccinates. 

New serological tests based on the detection
of antibodies to nonstructural proteins that are
capable of differentiating between infected ani-

mals and vaccinated ones have been recognised.
This has led to a reduction in the minimum
waiting time and could significantly reduce the
market access costs of adopting this management
strategy. It also reduces the differences in market
closure times between this option and other man-
agement strategies.

Further technological developments
Further technological advances in the develop-
ment of vaccines and serological testing could
reduce the problems that are caused by FMD,
diminishing its significance as a barrier to trade.
Attempts are being made to develop synthetic
marker vaccines for FMD. These vaccines elicit
different antibodies and therefore allow vacci-
nated animals to be distinguished from infected
animals. Marker vaccines are still in the devel-
opment phase and not yet available. However,
their eventual introduction could make differen-
tiation of vaccinated and infected animals easier
than is currently the case with the detection of
nonstructural protein antibodies.

The aftermath of the FMD outbreaks in 2001
has caused a renewed interest in developing new
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products and strategies to control FMD and this
is one of the key priorities of the OIE. Further
improvements in vaccines and diagnostic tests
will serve to make the control of FMD easier over
time. This will have further impacts on both FMD
outbreak management strategies and on world
beef markets. Management of FMD incursions,
as well as in endemic areas, will become easier
as vaccines and tests improve and gain greater
international acceptance. Improvements in the
control of FMD will lead to a reduction in seri-
ousness of FMD as a barrier to trade and a poten-
tial breakdown of the barriers that it currently
presents. 

Impacts on management strategies
To evaluate the impacts of the recognition of the
new tests by the OIE, the management strategy
of ring vaccination without the slaughter of vac-
cinated animals has been compared with the other
available strategies for a hypothetical outbreak in
northern Victoria. The strategies considered are:
■ Stamping out infected herds (SO) — this con-

trol strategy involves the slaughter of herds
that have been identified as infected, to elim-
inate the source of further spread of the dis-
ease.

■ Stamping out infected herds and dangerous
contact herds (SODC) — this strategy
involves the slaughter of those herds identi-
fied as infected and those herds that come in
contact with infected animals. Dangerous con-
tact herds are at high risk of becoming infected
and although they may not show clinical signs
of the disease they may be suspected of incu-
bating the disease. This strategy is employed
to reduce subsequent disease instances.

■ Stamping out infected herds and ring vac-
cination (vaccinated animals slaughtered)
(SORV1) — this strategy involves the
slaughter of infected herds and the vaccina-
tion of surrounding herds within a specified
distance. However, it is assumed that pigs are
not vaccinated but slaughtered due to the high
risk that they pose as amplifying hosts.
Vaccination is used to create a buffer ring in
an attempt to contain the disease within the
specified area. After the disease has been

brought under control all vaccinated animals
are then slaughtered. 

■ Stamping out infected herds and ring vac-
cination (vaccinated animals not slaughtered)
(SORV2, 3)— this strategy is the same as the
first ring vaccination strategy except that vac-
cinated animals are not slaughtered at the end
of the outbreak but allowed to live out their
economic lives. SORV2 is the new option with
the six6 month waiting period, while SORV3
considers the previous requirement for a
twelve month waiting period.
These strategies have been evaluated using the

scenario of an outbreak in northern Victoria
where detection of the disease occurs two weeks
after its introduction. Livestock production in this
region is mixed, consisting of dairying, beef
cattle, sheep and pigs. Large areas of irrigated
pasture means that this region has very high
stocking rates. These high stocking rates, com-
bined with large numbers of stock movements, a
high proportion of turnoff through saleyards and
favorable environmental conditions means that
FMD could spread rapidly in this region.

An epidemiological model (Garner and Lack
1995) was used to assess the different strategies.
This gave the likely duration of the outbreak as
well as other information such as the number of
infected herds, number of dangerous contact
herds and the number and type of animals
destroyed and/or vaccinated to achieve eradica-
tion. The model is stochastic and for each strategy
100 simulation runs were undertaken. For further
details of the model see Garner and Lack (1995)
or Abdalla et al. (2002). 

The results from the model give a range of
possible outcomes for each outbreak manage-
ment strategy. The times for market closure are
calculated as the time taken to bring the outbreak
under control, that is where there are no more
incubating or infectious herds left, plus the
waiting period associated with each strategy. For
ring vaccination with subsequent vaccinate
slaughter, the waiting period is taken as four
months as it is assumed to take one month to
slaughter all vaccinated animals after the disease
has been brought under control.

The likely timeframe to eradicate an outbreak
and then regain market access varies consider-
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ably depending on the strategy employed (figure
C). For the SO strategy it could be expected to
take between seven and twenty months to regain
market access. While the disease may be con-
trolled quickly under this strategy, this strategy
presents the greatest risk of a prolonged and large
scale outbreak.

The SODC strategy can result in the lowest
periods of market closure following an FMD out-
break for any of the considered strategies. Due
to resource constraints that limit the number of
herds that can be slaughtered there is still a
chance of the disease escaping containment and
resulting in a larger outbreak with a longer market
closure period. 

The use of emergency ring vaccination pre-
cludes the chance of a very short market closure
period, but also reduces the chances of a large
scale outbreak. In the SORV strategies resources
are diverted from slaughtering to vaccinating, this
means that there less likelihood of controlling an
outbreak very quickly as infected herds are
unable to be slaughtered as quickly and there is
no slaughter of dangerous contact herds. On the
other hand, the vaccination of surrounding herds
means that the disease is less likely to escape con-
tainment and large outbreaks are therefore less
likely. The SORV2 and SORV3 strategies have a
longer expected market closure period than
SORV1 because of the longer waiting periods.
The time taken to eradicate the disease is the
same for the ring vaccination strategies whether
or not vaccinated animals are subsequently
slaughtered. This means that the decision to test
or slaughter vaccinated animals could be made
after the initial decision to use emergency vacci-
nation.

The major costs from an FMD outbreak are
the market access costs. These were estimated
for each strategy with a bioeconomic model
(described in Cao et al. 2002) using the market
closure durations calculated for each strategy
shown above. Figure D shows that market access
costs increase at an increasing rate the longer the
market is closed. If the market is only closed for
a short period then producers may be able to
retain most of their stock for the market closure
period. If, however, there is a prolonged market
closure period, there may be more structural
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adjustment as breeding inventories may be
reduced and international competitors may
respond by expanding their herds. 

The expected costs of an FMD outbreak in
northern Victoria under the five different control
strategies are shown in table 1. The cost for each
strategy is divided into market access costs and
control costs. Market access costs are directly
linked to the length of market closure duration
(as shown in figure C). Strategies such as SODC
and SORV1 have the lowest expected market
access costs because of their typically lower
likely market closure periods. Expected access
costs for the SO strategy are very high because
of the high chance that the outbreak will escape
containment and take a considerable time to bring
under control. The SORV2 and SORV3 strate-
gies result in higher access costs because of the
longer waiting periods.

The expected control costs are those costs
incurred in implementing the control strategy.
They are estimated based on the parameters
returned from the simulations using the epi-
demiological model such as the number of
infected and dangerous contact herds, and the
number and composition of animals to be vacci-
nated and/or destroyed. As this analysis is con-
cerned with the national benefit, the estimated
control costs do not include compensation paid
to farmers, as this is just a transfer from govern-
ment to producers.

Control costs for the SO strategy are high
because of the large number of infected herds.
Control costs are lowest for the ring vaccination
strategies. SORV2 and SORV3 are lower than
SORV1 because following the outbreak, vacci-
nates are tested rather than slaughtered. Table 1
also highlights the relative magnitude of the con-

trol costs, which are just a small fraction of the
costs incurred due to a loss of market access.

The results presented in table 1 show that the
expected costs from an FMD outbreak are likely
to be lowest when a stamping out with dangerous
contacts, or stamping out with ring vaccination
and subsequent slaughter of vaccinate strategy is
adopted. The costs are higher in the stamping out
scenario, as there is a higher likelihood that the
disease will escape containment. The ring vacci-
nation option where vaccinated animals are sub-
sequently slaughtered is the least costly of the
vaccination strategies. This is directly attribut-
able to the shorter market closure period. If vac-
cinated animals are not slaughtered but are tested
then the additional delay of two months in
regaining market access is estimated to increase
the cost of the outbreak by $230 million. This
means that the cost to society of choosing a more
socially acceptable control strategy where vac-
cinated animals can live out their normal eco-
nomic lives in this scenario is $230 million.
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1 Expected costs of an FMD outbreak in northern Victoria under different management
strategies  Net present value over 30 years.

Stamping out
Stamping plus danger- Stamping out with ring vaccination

out ous contacts
SO SODC SORV1 SORV2 SORV3
$m $m $m $m $m

Expected market access costs 1 815 857 864 1 096 1 797
Expected control costs 108 27 15 13 13

Total expected costs 1 923 884 879 1 109 1 810
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The final strategy evaluated was SORV3
where vaccinated animals were not slaughtered
and a twelve month waiting period was observed.
This represents the previous OIE rules on
regaining FMD free status without the slaughter
of vaccinated animals. Under these rules the costs
of not slaughtering vaccinated animals is over
$930 million. Hence, the change in the OIE rules
reduces the costs of not slaughtering vaccinated
animals by around $700 million.

Concluding comments
The new rules adopted by the OIE have signifi-
cantly reduced the costs to countries of using
emergency vaccination to control FMD outbreaks
without slaughtering vaccinates. However, even
with these new rules there is still a significant
cost to society from keeping those vaccinated ani-
mals alive ($230 million in this scenario). 

There are also likely to be effects on world
trade flows and prices from the recognition of
tests to distinguish between infected animals and
vaccinates and whereby eradication of FMD in
endemic countries is made less costly. This will
allow more countries access to the FMD sensi-
tive Pacific Rim markets.  

While the majority of Australian beef exports
are destined for the FMD sensitive Pacific Rim
markets, in particular, the United States, Japan
and Korea, beef is also exported to FMD infected
markets, including the Middle East and Hong
Kong. The export of beef to both FMD free and
endemic markets suggests that there may not be
a price premium in the Pacific Rim markets due
solely to the fact that beef has been sourced from
FMD free suppliers.

If Australia sells equivalent product into FMD
free and endemic markets then the marginal
return or prices in each market should be the
same. Hence, expanded market access in the
Pacific Rim would have no impact on the prices
received by Australian producers. Alternatively
if Australia’s supplies are fully absorbed in the
Pacific Rim market then the average price will
be as high or higher than in the Atlantic markets.
The introduction of supplies from new FMD
sources or through the introduction of trade in

vaccinated animals would place downward pres-
sure on any price premium the Pacific Rim.

If there are no significant impacts on
Australian exports from increased supply to the
FMD free markets, then Australia would benefit
from technology improvements that increase
FMD management options. While the use of new
tests in SORV2 does not lower outbreak costs, it
does expand the scope of management options
available and allows vaccinated animals to be
retained, a consideration that may outweigh the
additional costs incurred. However, if there are
price premiums associated with FMD free status,
then the benefits of improved vaccine testing for
managing an FMD outbreak may be offset by
increased competition in the Pacific Rim market.  
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1 Indexes of prices received by farmers 

1997-98 1998-99 1999-00 2000-01 2001-02 2002-03 f 2003-04 f
Crops sector 
Grains  

Wheat 100.0 92.1 96.6 114.9 115.0 141.3 112.6
Barley 100.0 87.7 109.2 126.6 120.4 160.2 134.9
Sorghum 100.0 88.1 80.3 94.1 104.6 155.3 113.5
Oats 100.0 63.7 74.9 68.7 78.0 107.1 88.7
Lupins 100.0 79.8 84.8 119.8 173.7 174.2 120.1
Canola 100.0 89.6 75.0 90.0 93.0 114.3 117.0

 Total  a 100.0 88.8 93.7 110.1 112.9 140.1 114.2
Cotton 100.0 88.4 97.5 106.2 106.5 113.4 109.3
Sugar 100.0 98.7 80.7 76.5 90.2 82.5 86.2
Hay 100.0 98.4 100.0 110.7 104.2 155.0 na
Fruit 100.0 108.7 105.9 104.2 105.8 108.5 109.1

Vegetables 100.0 112.7 104.6 118.0 113.3 117.4 116.8

Total crops sector 100.0 94.6 94.3 105.2 106.6 119.9 108.5

Livestock sector

Livestock for slaughter
 Cattle 100.0 105.9 119.9 147.7 170.5 128.4 154.5
 Lambs  b 100.0 103.8 97.4 108.6 166.7 173.3 180.3
 Sheep 100.0 85.2 71.5 123.0 232.0 217.8 228.3
 Live sheep for export 100.0 94.0 95.3 111.4 156.1 166.7 152.4
 Pigs 100.0 94.2 119.3 123.1 133.8 120.7 114.9
 Poultry 100.0 94.1 90.9 90.8 98.7 97.7 99.7

 Total  100.0 101.2 110.0 129.5 155.8 131.7 145.9

Livestock products

 Wool 100.0 79.3 83.0 102.1 130.3 172.4 169.7
 Milk 100.0 96.0 89.8 98.9 103.5 92.2 97.3
 Eggs 100.0 85.3 84.0 79.1 80.7 82.3 83.9
 Honey 100.0 101.1 94.3 94.3 115.0 130.5 na

 Total  100.0 87.7 86.1 98.1 111.6 121.5 123.4

Store and breeding stock 100.0 100.9 105.0 126.0 145.3 118.5 131.6

Total livestock sector 100.0 95.4 99.4 115.8 136.2 125.8 134.9

Total prices received 100.0 95.0 96.6 110.0 119.8 121.6 120.2

a Total for the group includes commodities not separately listed. b New lamb saleyard indicator weight introduced in 
July 1995:  new weight indicator 18–20 kilograms dressed weight from 1995-96; 16–18 kilograms dressed weight used 
before 1995-96. f ABARE forecast. na Not available.
Note: 1 ABARE revised the method for calculating these indexes in October 1999. The indexes for commodity groups are 
calculated on a chained weight basis using Fisher's ideal index with a reference year of 1997-98 = 100. Indexes for most 
individual commodities are based on annual gross unit value of production. 2 Prices used in these calculations exclude 
GST.
Source: ABARE.
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2 Indexes of prices paid by farmers, and terms of trade

1997-98 1998-99 1999-00 2000-01 2001-02 2002-03 f 2003-04 f

Farmers’ terms of trade  a  100.0 95.0 93.5 100.0 106.5 103.2 100.7

Materials and services
Seed, fodder and livestock

Seed, seedlings and plants 100.0 100.6 102.7 105.2 115.8 125.0 113.6
Fodder and feedstuffs 100.0 91.9 90.0 93.6 99.2 131.2 116.4
Store and breeding stock 100.0 100.9 105.0 126.0 145.3 118.5 131.6

Total 100.0 94.7 94.9 102.5 111.6 126.8 119.7

Fertiliser 100.0 102.7 98.6 106.4 104.3 106.9 109.6
Chemicals and medicines 100.0 100.4 101.6 103.3 105.6 107.8 109.8
Fuel and lubricants 100.0 95.2 115.5 138.6 131.2 133.3 134.3
Electricity 100.0 100.7 102.9 108.5 110.5 112.6 114.7
Maintenance

Plant and equipment 100.0 102.3 106.1 112.0 115.2 118.4 121.5
Structures 100.0 102.8 104.6 109.3 112.5 115.7 119.1

Total 100.0 102.3 105.6 111.1 114.3 117.5 120.7

Contracts 100.0 104.3 107.9 114.4 117.7 120.9 123.9
Other materials and services 100.0 102.3 104.2 108.9 112.1 115.2 118.1

Total 100.0 98.8 101.4 109.1 112.4 119.3 118.6

Labor 100.0 103.7 107.1 110.1 113.3 116.4 119.4

Marketing
Freight outwards 100.0 100.3 102.5 107.0 110.1 113.2 116.0
Selling expenses 100.0 102.8 105.2 109.3 112.5 115.7 118.5

Total 100.0 102.7 105.0 109.3 112.4 115.6 118.5

Overheads
Interest paid 100.0 90.6 98.8 111.2 104.2 111.0 117.9
Rates and taxes 100.0 102.1 107.1 112.4 115.5 118.7 121.7
Insurance 100.0 102.8 105.1 109.8 118.6 124.5 128.8
Other overheads 100.0 103.1 104.1 108.7 111.9 115.0 117.9

Total 100.0 96.5 102.5 111.3 109.7 115.1 120.2

Capital items
Plant and equipment 100.0 103.3 106.6 112.7 116.0 119.2 122.3
Structures 100.0 101.7 103.8 108.9 112.0 115.3 118.6

Total 100.0 103.0 106.1 111.9 115.2 118.3 121.3

Total prices paid 100.0 100.0 103.3 110.0 112.5 117.8 119.3

Excluding capital items 100.0 99.5 102.8 109.6 112.0 117.5 118.9
Excluding capital and overheads 100.0 100.2 102.9 109.3 112.5 118.1 118.6
Excluding seed, fodder and 

store and breeding stock 100.0 101.0 104.9 111.5 112.6 116.1 119.2
a Ratio of index of prices received by farmers and index of prices paid by farmers. f ABARE forecast.
Note: 1 ABARE revised the method for calculating these indexes in October 1999. The indexes for commodity groups are 
calculated on a chained weight basis using Fisher's ideal index with a reference year of 1997-98 = 100. 2 Prices used in 
these calculations exclude GST.
Sources: Australian Bureau of Statistics; ABARE.
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3 Farm costs and returns

Unit 1998-99 1999-00 2000-01 2001-02 2002-03 f 2003-04 f

Costs 
Materials and services

Fuel $m 1 230 1 450 1 670 1 581 1 568 1 577
Fertiliser $m 1 905 1 840 1 920 1 980 1 870 1 994
Chemicals $m 1 584 1 620 1 680 1 760 1 680 1 848
Marketing $m 2 907 3 150 3 226 3 440 2 950 3 555
Seed and fodder $m 2 947 2 900 3 320 3 560 4 400 3 778
Repairs and maintenance $m 2 070 2 210 2 390 2 680 2 340 2 629
Other $m 3 003 3 080 3 295 3 520 3 460 3 695

Total $m 15 645 16 250 17 501 18 521 18 268 19 076

Labor $m 3 136 3 250 3 360 3 580 3 470 3 615
Overheads

Interest paid $m 1 917 2 014 2 250 2 095 2 295 2 448
Rent and third party insurance $m  364  372  389  404  415  423

Total $m 5 417 5 636 5 999 6 079 6 180 6 485

Total cash costs $m 21 063 21 886 23 500 24 600 24 448 25 561

Depreciation $m 3 440 3 535 3 645 3 751 3 830 4 002

Total farm costs $m 24 503 25 421 27 145 28 351 28 277 29 563

Returns 
Gross value of farm production $m 27 771 30 408 34 417 39 352 30 589 35 679
Increase in farmers’ assets held by

marketing organisations  a $m  837  364 1 225 1 355 - 650 500
Gross farm cash income  b $m 26 934 30 044 33 192 37 997 31 239 35 179

Net returns and production 
Net value of farm production  c $m 3 268 4 987 7 272 11 001 2 312 6 116
Real net value of farm production  d index 90.9 104.3 142.3 200.6 44.2 113.1
Net farm cash income  e $m 5 871 8 158 9 692 13 397 6 791 9 618
Real net farm cash income  d index 71.0 82.6 92.0 119.3 61.8 85.6
Gross value added  g $m 18 839 20 240 20 072 21 132 16 411 19 534

a Value of payments still to be made to farmers for their output. b Gross value of farm production less increase in 
farmers’ assets held by marketing organisations. c Gross value of farm production less total farm costs. d In Australian 
dollars. Base: 1987-88 = 100. Deflated by the consumer price index. Base: 1989-90 = 100. e Gross farm cash income less 
total cash costs. g Chain volume measures at basic prices. Reference year is 2000-01. f ABARE forecast.
Note: Prices used in these calculations exclude GST.
Sources: Australian Bureau of Statistics; ABARE.
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4 Australian unit export returns

Annual indexes  a 1997-98  1998-99  1999-00 2000-01 2001-02 2002-03 f 2003-04 f

Farm 102.3 93.2 90.7 109.0 118.4 119.1 118.1
Energy minerals 106.0 96.8 110.4 141.0 140.8 137.7 124.9
Metals and other minerals 94.7 92.4 98.2 115.9 110.3 108.1 109.4
Total mineral resources 98.8 94.0 102.8 125.6 122.3 119.7 115.5
Total commodities 100.8 94.7 99.9 120.9 121.3 119.9 117.0

2001-02

Quarterly indexes  b June Sep. Dec.  Mar. p June s Sep. f Dec. f Mar. f June f

Farm 111.3 116.2 124.0 118.1 118.2 120.9 117.9 116.5 116.6
Energy minerals 143.8 146.9 148.6 150.8 137.8 135.4 133.0 130.9 130.8
Metals and other minerals 116.7 118.0 114.2 116.4 115.4 116.6 117.8 118.9 120.8
Total mineral resources 127.6 129.6 128.0 130.2 124.5 124.2 124.0 123.8 125.0
Total commodities 119.4 124.0 125.2 125.4 121.4 122.2 121.1 120.2 121.5

2002-03 2003-04

a In Australian dollars. Base: 1989-90 = 100. b In Australian dollars. Base: 1994-95 = 100. p Preliminary. f ABARE 
forecast. s ABARE estimate.  
Source: ABARE.
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5 Annual exports summary  Balance of payments basis

1998-99  1999-00 2000-01 2001-02 2002-03 f 2003-04 f
$m $m $m $m $m $m

At current prices  
Rural
Cereal grains and products 5 046 4 941 5 834 5 994 3 576 4 635
Sugar, products and honey 1 472 1 229 1 330 1 576 1 609 1 268
Meat and meat preparations 4 008 4 467 5 796 6 245 5 164 5 268
Wool and sheepskins 2 583 2 963 3 897 3 687 4 200 3 494
Other rural  a 11 572 13 089 15 693 16 407 15 952 16 263
Total 24 681 26 689 32 550 33 909 30 501 30 929
Mineral resources
Coal, coke and briquettes 9 288 8 336 10 844 13 429 12 237 12 169
Other mineral fuels 4 461 9 082 13 464 10 970 11 853 9 947
Metalliferous ores and 

other minerals  bs 11 635 12 361 15 839 15 318 15 266 16 085
Gold 6 413 5 164 5 229 5 301 6 114 6 397
Other metals 6 984 8 810 10 146 9 650 9 933 11 152

Total s 38 781 43 753 55 522 54 668 55 403 55 749

Total commodities sector  s 63 462 70 442 88 071 88 577 85 904 86 678

Other merchandise  s 22 321 27 223 32 236 32 622 na na

Total merchandise  s 85 783 97 665 120 307 121 199 na na
Services 26 242 28 369 33 204 31 197 na na
Total goods and services 112 025 126 034 153 511 152 396 na na

Chain volume measures  c
Rural
Cereal grains and products 6 189 6 177 5 834 5 557 3 230 4 716
Sugar, products and honey 1 562 1 685 1 330 1 387 1 527 1 461
Meat and meat preparations 5 023 5 126 5 796 5 553 5 674 4 907
Wool and sheepskins 3 181 3 732 3 896 3 396 2 779 2 562
Other rural  a 12 328 14 691 15 693 16 320 16 088 15 451
Total 28 283 31 411 32 549 32 214 29 299 29 097
Mineral resources
Coal, coke and briquettes 9 452 9 895 10 843 11 112 11 433 11 702
Other mineral fuels 10 590 12 520 13 464 13 271 12 906 13 045
Metalliferous ores and 

other minerals  bs 14 870 15 174 15 839 16 401 17 537 17 504
Gold 6 882 5 731 5 229 4 861 4 959 5 608
Other metals 9 159 10 071 10 146 10 862 11 230 12 032

Total  s 50 953 53 391 55 521 56 507 58 065 59 890

Total commodities sector  s 79 235 84 802 88 069 88 721 87 364 88 987

Other merchandise  s 23 389 28 689 32 239 32 256 na na

Total merchandise  s 102 624 113 491 120 308 120 977 na na
Services 28 268 29 770 33 205 30 248 na na
Total goods and services 130 889 143 133 153 510 151 224 na na

a  Includes other farm, forest and fisheries products. Includes exports of wine and of paper and paperboard, which are not 
included in this balance of payments item by the ABS. b Includes diamonds, which are not included in this balance of 
payments item by the ABS. c For a description of chain volume measures, see ABS, Introduction of chain volume measures,  in 
the Australian National Accounts, cat. no. 5248.0, Canberra. Reference year is 2000-01. s ABARE estimate. f ABARE 
forecast. na Not available.
Sources: ABS, Balance of Payments, Australia, cat. no. 5302.0, Canberra; ABARE.
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6 Contribution to exports by sector  Balance of payments basis

Proportion of
merchandise exports

Proportion of exports
of goods and services

 Includes farm, forest and fisheries products. Source: Australian Bureau of Statistics; ABARE.
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7 Quarterly exports summary  Balance of payments basis

2001-02

June  Sep. Dec. Mar. p June s Sep. f Dec f Mar. f June f

$m $m $m $m $m $m $m $m $m
At current prices
Rural
Cereal grains and products 1 352 1 197 1 001  745  634  559 1 103 1 549 1 424
Sugar, products and honey  167  672  503  226  208  525  389  183  172
Meat and meat preparations 1 556 1 439 1 344 1 251 1 130 1 099 1 356 1 331 1 482
Wool and sheepskins  887  887 1 278 1 105  929  813 1 031  834  816
Other rural  a 4 035 4 161 4 253 3 698 3 840 4 051 4 142 3 941 4 128
Total 7 997 8 356 8 379 7 024 6 741 7 047 8 022 7 838 8 021
Mineral resources
Coal, coke and briquettes 3 163 3 122 3 107 3 028 2 981 2 990 3 003 3 045 3 130
Other mineral fuels 2 613 3 194 2 856 3 153 2 649 2 609 2 496 2 461 2 381
Metalliferous ores and 

other minerals  bs 3 875 3 841 3 809 3 764 3 851 3 872 3 921 4 060 4 233
Gold 1 455 1 331 1 246 1 834 1 703 1 599 1 603 1 601 1 594
Other metals 2 259 2 336 2 466 2 553 2 579 2 672 2 737 2 844 2 899

Total  s 13 365 13 824 13 483 14 333 13 763 13 742 13 760 14 011 14 238

Total commodities sector  s 21 362 22 180 21 863 21 357 20 505 20 789 21 782 21 849 22 259
Other merchandise  s 8 272 8 420 na na na na na na na
Total merchandise 29 634 30 600 na na na na na na na
Services 7 182 7 701 na na na na na na na
Total goods and services 36 816 38 301 na na na na na na na

Chain volume measures c
Rural
Cereal grains and products 1 329 1 156  850  641  583  555 1 133 1 577 1 451
Sugar, products and honey  108  581  537  301  107  627  473  266  95
Meat and meat preparations 1 455 1 439 1 460 1 540 1 235 1 039 1 257 1 238 1 372
Wool and sheepskins  757  745  726  660  648  556  752  633  621
Other rural  a 4 698 4 219 4 416 3 710 3 744 3 389 3 780 4 084 4 198
Total 8 347 8 140 7 988 6 852 6 319 6 167 7 396 7 798 7 737
Mineral resources
Coal, coke and briquettes 2 773 2 793 2 884 2 878 2 878 2 878 2 878 2 973 2 973
Other mineral fuels 3 191 3 525 3 049 3 184 3 148 3 261 3 261 3 261 3 261
Metalliferous ores and 

other minerals  bs 4 328 4 298 4 456 4 379 4 403 4 300 4 316 4 424 4 464
Gold 1 293 1 169 1 029 1 378 1 383 1 382 1 386 1 410 1 430
Other metals 2 588 2 645 2 882 2 838 2 865 2 957 2 983 3 032 3 059

Total  s 14 173 14 430 14 301 14 656 14 678 14 778 14 824 15 101 15 187

Total commodities sector  s 22 520 22 570 22 289 21 509 20 996 20 945 22 220 22 898 22 924
Other merchandise  s 8 055 8 683 na na na na na na na
Total merchandise 30 575 31 253 na na na na na na na
Services 6 854 7 288 na na na na na na na
Total goods and services 37 429 38 541 na na na na na na na

2002-03 2003-04

a Includes other farm, forest and fisheries products. Includes exports of wine and of paper and paperboard, which are not 
included in this balance of payments item by the ABS. b Includes diamonds, which are not included in this balance of 
payments item by the ABS. c For a description of chain volume measures, see ABS, Introduction of chain volume measures,  in 
the Australian National Accounts, cat. no. 5248.0, Canberra. Reference year is 2000-01. p Preliminary. s ABARE estimate. f 
ABARE forecast. na Not available.
Sources: ABS, Balance of Payments, Australia, cat. no. 5302.0, Canberra; ABARE.
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8 Industry gross value added a

Unit 1997-98 1998-99 1999-00 2000-01 2001-02

Agriculture, forestry and fishing
  Agriculture $m 17 000 18 839 20 240 20 072 21 132
  Forestry and fishing $m 1 327 1 337 1 476 1 546 1 626
  Total $m 18 329 20 178 21 720 21 618 22 757
Mining
  Mining (excludes services to mining) $m 28 223 28 406 30 521 32 486 32 490
  Services to mining $m 1 483 1 322 1 150 1 489 1 389
  Total $m 29 810 29 686 31 382 33 975 33 879
Manufacturing
  Food, beverage and tobacco $m 13 607 14 086 14 289 14 553 14 498
  Textile, clothing, footwear and leather $m 3 016 3 021 2 942 2 779 2 352
  Wood and paper products $m 4 909 4 895 5 279 5 116 5 451
  Printing, publishing and recorded media $m 6 321 6 527 6 725 7 087 7 199
  Petroleum, coal, chemical, etc. $m 9 316 9 447 9 755 10 049 10 353
  Nonmetallic mineral products $m 3 530 3 783 3 995 4 097 3 904
  Metal products $m 11 945 12 205 11 683 11 639 12 817
  Machinery and equipment $m 14 154 14 136 14 036 15 341 15 789
  Other manufacturing $m 2 619 2 703 2 751 2 695 3 274
  Total $m 69 373 70 749 71 429 73 354 75 639
Electricity, gas and water supply $m 14 602 14 838 15 156 15 351 15 290
Taxes less subsidies on products $m 55 183 58 266 59 944 59 148 61 085
Statistical discrepancy $m  0  0 – 1  0  701
Gross domestic product $m 600 590 632 488 657 771 669 308 695 634
a Chain volume measures, reference year is 2000-01.
Source: ABS, National Income, Expenditure and Product, cat. no. 5206.0, Canberra.
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9 Volume of Australian production indexes

10 Employment a

1998-99  1999-00 2000-01 2001-02 2002-03 f 2003-04 f
Farm
Grains and oilseeds 116.6 125.8 117.1 131.5 51.5 122.6
Total crops 108.2 113.9 111.6 120.3 72.4 109.7
Livestock slaughterings 102.8 104.7 109.5 108.0 110.7 97.2
Total livestock 103.3 105.2 107.6 107.2 104.2 97.7
Total farm sector 106.0 109.9 109.9 114.1 87.8 104.2
Forestry  a
Broadleaved 97.2 118.4 116.0 117.0 117.0 119.5
Coniferous 107.0 113.0 117.0 119.0 120.0 102.0
Total forestry 102.0 116.0 116.0 118.0 119.0 110.3
Mine  b
Energy minerals 93.2 109.4 114.8 115.3 113.7 113.3
Metals and other minerals 99.4 103.5 112.9 112.8 117.7 122.3
Total minerals 95.8 106.8 114.0 114.2 115.5 117.4

a Volume of roundwood equivalent removed from forests. b Uranium is included with energy. f ABARE forecast. 
Note: ABARE revised the method for calculating production indexes in October 1999.  The indexes for the different groups 
of commodities are calculated on a chained weight basis using Fishers' ideal index with a reference year of 1997-98 = 100. 
Sources: Australian Bureau of Statistics; ABARE.

1996-97 1997-98 1998-99 1999-00 2000-01 2001-02 p
’000 ’000 ’000 ’000 ’000 ’000

Agriculture, forestry and fishing
Agriculture  375  378  366  383  369  381
Forestry and logging  11  14  14  9  13  13
Commercial fishing  13  14  14  16  19  18
Total (including services)  422  431  422  438  429  438

Mining
Coal  21  24  17  20  18  20
Oil and gas extraction  3  4  6  4  6  4
Metal ore  36  31  31  29  30  34
Other mining (including services)  26  24  25  25  24  23
Total  86  83  80  78  78  81

Manufacturing  
Food, beverages and tobacco  176  184  176  179  183  187
Textiles, clothing, footwear and leather  105  94  93  86  86  76
Wood and paper product  64  64  65  69  73  72
Printing, publishing and recorded media  120  122  111  115  120  108
Petroleum, coal and chemical product  107  99  104  111  110  111
Nonmetallic mineral product  48  46  48  50  44  45
Metal product  183  181  173  182  182  163
Other manufacturing  325  333  313  322  330  337
Total 1 129 1 121 1 083 1 115 1 131 1 098

Other industries 6 717 6 827 7 062 7 276 7 452 7 590
Total 8 355 8 461 8 647 8 907 9 090 9 207
a Average employment over four quarters. p Preliminary. 
Source: ABS, The Labour Force, Australia, cat. no. 6291.0, Canberra.
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11 Business income

1997-98 1998-99 1999-00 2000-01 2001-02  

$m $m $m $m $m
Farm
Net value of farm production 3 723 3 268 4 987 7 272 11 001

Company profits in selected industries  a
Mining 5 205 4 875 10 084 12 750 na

Manufacturing
Food, beverages and tobacco 2 971 3 025 2 716 3 146 na
Textiles, clothing and footwear  222  163  242  143 na
Wood and paper products  687  864  988  870 na
Printing, publishing and recorded media 1 203 1 397 1 628 1 292 na
Petroleum, coal and chemical product 2 229 2 246 2 254 1 536 na
Nonmetallic mineral product  730  853 1 158  675 na
Metal product 1 802  450 1 043 2 139 na
Machinery and equipment 1 536 1 420 1 373 1 400 na
Other manufacturing  77  88  174  74 na

Total 11 457 10 506 11 576 11 275 13 229

Other industries (including services) 7 261 12 044 13 900 11 332 na

Total (including services) 23 923 27 425 35 560 35 357 38 045

a Company profits before income tax. na Not available.
Sources: ABS, Company Profits, Australia, cat. no. 5651.0, Canberra; ABS, Business Indicators, cat. no. 5676.0; ABARE.

12 All banks lending to business a

2002-03

Sep. Dec. Mar. June Sep. Dec. Mar. June Sep.  
$b $b $b $b $b $b $b $b $b

Agriculture, fishing 
   and forestry  23.8  23.5  24.5  25.2  25.4  24.9  21.0  26.8  26.8
Mining  7.5  7.8  7.6  7.5  5.9  6.9  6.4  7.5  7.5
Manufacturing  27.5  27.9  28.8  28.7  27.6  26.9  28.0  28.9  28.3
Construction  14.1  13.9  14.5  13.6  13.1  15.1  12.3  12.8  13.0
Wholesale, retail trade,
   transport and storage  34.1  34.9  34.8  35.2  36.0  35.4  37.5  40.7  40.2
Finance and insurance  38.7  37.5  36.8  41.9  40.4  41.0  41.4  43.4  47.1
Other  116.2  121.9  127.4  123.8  121.4  128.9  117.1  124.4  126.8
Total  261.9  267.4  274.4  275.8  269.8  279.2  263.6  284.5  289.8

2001-022000-01

a Includes variable and fixed interest rate loans outstanding plus bank bills outstanding. 
Source: Reserve Bank of Australia.
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13 Farm indebtedness to financial institutions ab

1997 1998 1999 2000 2001 2002  
$m $m $m $m $m $m

All banks  b 16 243 17 266 18 679 21 613 23 412 24 808
Other government agencies  c  696  603  597  677  722  735
Finance companies

Pastoral  486  625  476  630  641  667
Other 1 579 1 354  617 1 897 1 998 2 025

Other farm debt  ds 1 760 1 810 1 852 1 901 1 920 1 967

Total farm debt 20 764 21 658 22 221 26 718 28 693 30 202

a This table, which is largely based on data from the Reserve Bank of Australia, has been modified because of changes to 
data collection by the bank. The farm sector is defined as enterprises covered by ANZSIC (1993) agricultural categories 
011 to 021. Credit outstanding in June of year indicated. b Derived from all banks lending to agriculture, fishing and 
forestry (table 12) less the fishing and forestry component, which is estimated to be around 6 per cent of that total in 1997. 
c Includes the government agency business of state banks and advances made under War Service Land Settlement. Prior 
to 1996 includes loans from the Queensland Industry Development Corporation. From 1996 these loans are included in 
bank lending. d Includes loans from life insurance companies, lease agreements and indebtedness to hire purchase 
companies, trade creditors, private lenders and small financial institutions. s ABARE estimate.
Sources: Reserve Bank of Australia; ABARE.
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14 Capital expenditure of private enterprises

1997-98  1998-99  1999-00  2000-01  2001-02
$m $m $m $m $m

At current prices
Gross fixed capital formation  a

All sectors 129 472 139 000 150 995 143 590 159 354

New capital expenditure   
Mining  b 11 029 8 795 5 468 5 491 7 250
Manufacturing

Food, beverages and tobacco 2 442 2 129 2 321 2 205 2 204
Textiles, clothing, footwear and leather  289  268  211  256  213
Wood and paper products  907  799 1 019  632  593
Printing, publishing and recorded media  796  815  818  736  687
Petroleum, coal and chemical product 1 596 1 533 1 858 1 464 1 283
Nonmetallic mineral products  870  506  488  541  555
Metal products 1 666 1 977 1 577 1 253 1 541
Machinery and equipment 2 130 1 370 1 617 1 855 1 854
Other manufacturing  301  212  233  197  251

Total 10 996 9 608 10 140 9 141 9 179

Total surveyed industries 46 210 45 400 44 391 42 565 44 325

Chain volume measures   c
Gross fixed capital formation  a

All sectors 108 724 113 721 125 858 118 449 132 240

New capital expenditure  
Mining 12 034 9 234 5 668 5 489 7 098
Manufacturing 10 889 9 424 10 367 9 140 9 136
Other selected industries 21 632 24 683 28 036 27 935 28 355

Total surveyed industries 43 460 42 864 44 027 42 565 44 589
a Estimates taken from ABS national accounts, which include taxation based statistics. b Includes industries covered by 
Division B (for example, the metallic and nonmetallic minerals, coal, oil and gas, construction materials and other 
nonmetallic minerals industries) as defined in the 1993 edition of the Australian New Zealand Standard Industrial 
Classification (ANZSIC). c Chain volume measures. Reference year is 2000-01.
Sources: Australian Bureau of Statistics; ABARE.
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15 Private mineral exploration expenditure

1996-97  1997-98  1998-99  1999-00  2000-01  2001-02
$m $m $m $m $m $m

At current prices
Energy
Petroleum 

Onshore 251.9 232.3 182.4 110.1 176.9 164.6
Offshore 601.0 749.0 685.4 613.2 866.9 718.1

Total 852.9 981.3 867.8 723.3 1 043.8  882.7

Coal 70.5 64.8 39.9 35.3 41.2 50.4
Uranium 13.0 22.2 15.5 11.6 8.4 8.7

Total  936.4 1 068.3  923.2  770.2 1 093.4  941.8

Metals and other minerals  a

Gold 728.3 648.4 486.2 374.8 370.1 331.3
Iron ore 25.8 30.0 41.6 29.7 23.4 25.2
Base metals, silver and cobalt  b 206.8 227.1 176.9 156.8 165.3 132.9
Mineral sands 13.9 14.1 19.0 21.5 23.6 33.2
Diamonds 59.3 42.8 41.0 29.8 31.8 35.4
Other 30.8 17.6 17.7 16.9 19.5 23.6

Total metals and other minerals  1064.9  980.0  782.4 629.5 633.7 581.6

Total expenditure 2 001.3 2 048.3 1 705.9 1 399.4 1 727.4 1 522.8

a Uranium is included with energy. b Base metals include copper, lead, nickel and zinc.
Sources: Australian Bureau of Statistics; ABARE.
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16 World macroeconomic indicators

Unit 1997 1998 1999 2000 2001 2002 p

Gross domestic product at constant prices
OECD  %  3.5  2.7  3.2  3.8  0.7  1.6
United States %  4.4  4.3  4.1  3.8  0.3  2.4
Japan %  1.8 – 1.1  0.7  2.4  0.3  0.3
Western Europe %  2.1  2.5  2.2  3.3  1.5  0.7
Australia %  3.6  5.5  4.5  2.8  2.7  3.7

Industrial production
OECD  %  4.8  1.8  3.0  4.9 – 2.6 – 0.4
United States %  6.8  4.9  4.2  5.7 – 3.5 – 0.6
Japan %  3.6 – 7.2  0.9  5.4 – 7.5 – 1.4
Western Europe %  3.7  3.6  1.9  4.8 – 0.1  0.5
Australia %  2.8  3.0  3.1  5.2  0.3  1.7

Consumer  price index
United States % 2.3 1.5 2.2  3.4  2.8  1.6
Japan % 1.7 0.7 -0.3 – 0.7 – 0.7 – 0.9
Australia  % 0.3 0.9 1.5  4.5  4.4  3.2
Euro area % 1.7 1.2 1.1  4.5  4.4  3.2

Interest rate – period average
United States  a % pa 7.8 8.4 8.5  9.5  6.9  4.7
Japan  b % pa 1.8 1.6 1.7  1.4  3.8  4.0
Germany  c % pa 9.1 9.0 8.8  9.6  11.0  11.0
Australia  d % pa 8.9 8.2 8.0  9.2  9.3  9.3

Nominal exchange rates – period average
Yen/US$   121  130  114  108  121  125
Euro/US$  na na 0.94 1.08 1.12 1.06

a Base rate charged by most major US banks. b Prime lending rates to large businesses. Regulated interest rates on short 
term bank loans over one million yen before 1997. c Rate on loans under one million deutschmarks. d Prime lending rates 
to large businesses. e Deutschmark/US$. p Preliminary. na Not available.
Sources: Australian Bureau of Statistics; International Monetary Fund; Organisation for Economic Co-operation and 
Development; Reserve Bank of Australia.
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17 Australian macroeconomic indicators

Unit 1996-97 1997-98 1998-99 1999-00 2000-01 2001-02 p

Economic activity
Gross domestic product  %  3.8  4.5  5.3  4.0  2.0  3.9
Gross agricultural value added %  8.2 – 0.9  10.1  7.6 – 0.5  5.3
Gross nonagricultural value added  %  3.6  4.6  5.2  3.9  1.8  3.9
Household final consumption

expenditure %  2.9  4.8  4.8  4.1  3.0  3.5
Private gross fixed capital

formation %  10.5  13.6  3.5  10.2 – 9.5  10.3

Labor
Total employment %  1.0  1.4 2.2 2.7  2.1  1.1
Unemployment rate  a  8.6  8.3  7.4  6.6  6.4  6.7

Prices
Consumer price index % 1.3 0.0 1.2 2.4 6.0 2.9

Interest rate – period average
90-day bank accepted

commercial bill % pa 6.3 5.0 4.9 5.6 6.0 4.6
Prime business lending rate % pa 9.7 8.4 8.0 8.4 9.3 8.1
10-year Commonwealth

Treasury bond % pa 7.6 6.0 5.5 6.5 5.8 5.9

Trade
Current account balance $m –17 602 –22 807 –33 607 –32 221 –18 170 –21 807
– as a percentage of GDP % – 3.1 – 3.8 – 5.3 – 4.9 – 2.7 – 3.1
Terms of trade  b  98.1 98.1 93.0 97.0 100.0 102.2

Exchange rates – period average
Trade weighted index for A$  c 58.7 58.3 56.0 55.2 50.1 50.6
US$/A$  0.780  0.679  0.626  0.630  0.539  0.524
Yen/A$ 89.98 85.62 77.11 67.90 61.49 64.08
Euro/A$  0.00  0.00  0.28  0.63  0.60  0.59
Deutschmark/A$  1.25  1.22  1.10  1.23  1.18  1.14
£sterling/A$  0.48  0.42  0.38  0.39  0.37  0.36
NZ$/A$  1.12  1.14  1.18  1.25  1.23  1.21

a Unemployed as a percentage of civilian labour force. b Ratio of implicit price deflator for exports of goods and 
services to implicit price deflator for imports of goods and services. Base: 2000-01 = 100. c Base: May 1970 = 100. p 
Preliminary.
Sources: Australian Bureau of Statistics; Commonwealth Bank Australia; Reserve Bank of Australia; ABARE.
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18 Annual world indicator prices of selected commodities

Unit 1998-99  1999-00 2000-01 2001-02 2002-03 f 2003-04 f

Crops
Wheat  a US$/t  119  113  129  128  160  135
Corn  b US$/t  95  90  87  90  108  100
Rice  c US$/t  284  231  184  192  195  205
Soybeans  d US$/t  210  210  200  203  245  280
Cotton  e USc/lb  60.2  52.5  58.4  41.8  53.9  57.8
Sugar  g USc/lb  7.2  7.2  10.0  7.6  8.5  8.0

Livestock products
Beef  h USc/kg  175  199  196  228  211  224
Wool  i Ac/kg  550  627  764  841 1 070  950
Butter  j US$/t 1 546 1 196 1 293 1 127 1 082 1 280
Cheese  j US$/t 1 804 1 746 2 070 1 988 1 685 1 800
Skim milk powder  j US$/t 1 303 1 463 2 167 1 625 1 453 1 650

Energy
Crude oil

Dubai US$/bbl 12.42 23.24 25.76 21.83 25.69 22.36
West Texas intermediate US$/bbl 14.34 26.18 29.45 23.85 28.48 24.75
Brent US$/bbl 12.96 24.35 27.78 22.79 27.10 23.57
World trade weighted average  k US$/bbl 12.31 24.05 26.82 21.59 25.75 22.39

Thermal coal
Japan (landed) US$/t 41.17 37.31 37.82 38.45 37.71 37.34
EU (landed) US$/t 39.65 34.49 36.83 35.19 35.23 35.31

Metallurgical coal
Japan (landed) US$/t 52.29 45.48 43.89 44.94 48.30 48.80
EU (landed) US$/t 56.06 50.78 50.94 49.33 54.04 54.70

Uranium (U3O8)  l US$/lb 10.10 9.40 7.83 9.58 10.03 10.02

Minerals and metals  m
Aluminium US$/t 1 276 1 515 1 538 1 360 1 387 1 497
Copper US$/t 1 515 1 738 1 787 1 508 1 610 1 759
Gold n US$/oz  286  282  269  288  334  316
Iron ore (negotiated)  o USc/dltu 29.92 26.63 27.79 28.984 28.28 29.41
Lead US$/t  513  465  476  474  448  489
Manganese (negotiated)  q US$/mtu  2.04  1.90  2.03  2.11  1.97  2.06
Nickel US$/t 4 507 8 262 7 240 5 919 7 436 8 538
Silver  r USc/oz  516  520  467  442  493  500
Tin US$/t 5 420 5 510 5 406 4 128 4 823 5 150
Zinc US$/t  998 1 144 1 050  791  771  849

a US hard red winter wheat, fob Gulf. b US no. 2 yellow corn, delivered US Gulf. c Prices previously reported by the 
Thailand Board of Trade are no longer available. From September 1998 the price quoted is the USDA sourced nominal 
quote for Thai white rice, 100 per cent, Grade B, fob, Bangkok  (August–July basis). d US cif Rotterdam 
(October–September basis). e Cotlook 'A' index. g Average of monthly averages of New York no.11 spot price; basis: fob 
Caribbean ports (September–August basis). h US cif price. i Australian Wool Exchange eastern market indicator. j Average
of traded prices (excluding subsidised sales). k World trade weighted average price compiled by the US Department of 
Energy. Official sales prices or estimated contract terms for major internationally traded crude oils. l Average of weekly 
restricted spot prices over the period, published by Ux Consulting. m Average LME spot price unless otherwise stated. n 
London gold fix, London Bullion Market Association. o Australian hematite fines to Japan (fob) for Japanese fiscal year 
commencing 1 April. q Japanese fiscal year commencing 1 April. r London silver fix, London Bullion Market Association. 
Prior to March 2001, Handy and Harman, commercial bar price used. f ABARE forecast.
Sources: Australian Bureau of Statistics; Australian Dairy Corporation; Meat and Livestock Australia; Australian Wool 
Exchange;  Cotlook Ltd; F.O. Licht; Food and Agriculture Organisation; General Agreement on Tariffs and Trade; 
International Energy Agency; International Sugar Organisation; International Wheat Council; ISTA Mielke and Co.; 
London Bullion Market Association; The London Metal Exchange Ltd; New York Board of Trade; Reuters Ltd; Ux 
Consulting Company; Platts Oilgram; US Department of Agriculture; US Department of Energy; World Bureau of Metal 
Statistics; ABARE.
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19 Quarterly world indicator prices of selected commodities

2001-02

Unit June  Sep  Dec  Mar  June s Sep f Dec f Mar f June f

Crops
Wheat  a US$/t  125  169  182  163  145  119  119  138  136
Corn  b US$/t  90  108  109  108  107  104  96  100  100
Rice  c US$/t  204  198  192  197  195  202  203  205  208
Soybeans  d US$/t  202  231  238  246  251  246  261  284  290
Cotton  e USc/lb 41.6 48.4 52.6 55.3 51.3 56.6 57.8 57.7 53.5
Sugar  g USc/lb 7.2 8.1 8.8 8.7 8.4 8.2 8.1 7.7 8.0

Livestock products
Beef  h USc/kg  222  217  202  210  215  220  235  225  215
Wool  i Ac/kg  913  950 1 160 1 172  998 1 020  953  915  911
Butter  j US$/t  992  995 1 100 1 167 1 067 1 282 1 307 1 285 1 247
Cheese  j US$/t 1 667 1 567 1 600 1 762 1 812 1 803 1 786 1 819 1 791
Skim milk powder  j US$/t 1 225 1 250 1 475 1 606 1 481 1 653 1 654 1 671 1 622

Energy
Crude oil

Dubai US$/bbl 24.33 25.49 25.03 29.05 23.17 22.80 22.64 22.41 21.58
West Texas 
    intermediate US$/bbl 26.29 28.26 28.18 31.91 25.57 25.28 25.10 24.75 23.88
Brent US$/bbl 25.06 26.81 26.76 30.50 24.34 24.06 23.91 23.59 22.74
World trade weighted
    average  k US$/bbl 23.95 25.54 25.41 28.90 23.15 22.86 22.70 22.40 21.60

Thermal coal  s
Japan (landed) US$/t 37.05 36.78 38.69 38.64 36.75 36.70 36.66 36.61 39.39
EU (landed) US$/t 33.41 33.31 36.50 36.49 34.64 34.63 34.61 34.60 37.41

Metallurgical coal  s
Japan (landed) US$/t 47.24 46.65 48.90 48.68 48.98 48.98 48.92 48.88 48.41
EU (landed) US$/t 51.79 51.51 54.97 54.71 54.97 54.94 54.84 54.77 54.27

Uranium (U3O8)  l US$/lb 9.90 9.82 10.00 10.18 10.14 10.09 10.04 10.00 9.95

Minerals and metals  m
Aluminium US$/t 1 358 1 313 1 354 1 430 1 452 1 453 1 470 1 520 1 545
Copper US$/t 1 611 1 516 1 560 1 669 1 695 1 710 1 725 1 800 1 800
Gold n US$/oz  313  314  323  360  340  320  320  315  310
Lead US$/t  455  440  441  455  470  475  480  490  510
Nickel US$/t 6 939 6 846 7 099 7 950 7 850 8 200 8 400 8 650 8 900
Silver  o USc/oz  472  467  452  500  500  500  500  500  500
Tin US$/t 4 067 4 500 4 793 5 000 5 000 5 000 5 000 5 300 5 300
Zinc US$/t  782  766  755  774  770  817  840  860  880

2002-03 2003-04

a US hard red winter wheat, fob Gulf. b US no. 2 yellow corn, delivered US Gulf. c Prices previously reported by the 
Thailand Board of Trade are no longer available. From September 1998 the price quoted is the USDA sourced nominal 
quote for Thai white rice, 100 per cent, Grade B, fob, Bangkok. d US cif Rotterdam. e Cotlook ’A’ index. g Average of 
monthly averages of New York no.11 spot price; basis: fob Caribbean ports. h US cif price. i Australian Wool Exchange 
eastern market indicator. j Average of traded prices (excluding subsidised sales). k World trade weighted average price 
compiled by the US Department of Energy. l Average of weekly restricted spot prices over the period, published by Ux 
Consulting. m Average LME spot price unless otherwise stated. n London gold fix, London Bullion Market Association. o 
London silver fix, London Bullion Market Association. Prior to March 2001, Handy and Harman, commercial bar price 
used. s ABARE estimate. f ABARE forecast. 
Sources: Australian Bureau of Statistics; Australian Dairy Corporation; Meat and Livestock Australia; Australian Wool 
Exchange; Cotlook Ltd; F.O. Licht; Food and Agriculture Organisation; General Agreement on Tariffs and Trade; 
International Energy Agency; International Sugar Organisation; International Wheat Council; ISTA Mielke and Co.; 
Reuters Ltd; London Bullion Market Association; The London Metal Exchange Ltd; New York Board of Trade; Ux 
Consulting Co.; Platts Oilgram; US Department of Agriculture; US Department of Energy; World Bureau of Metal 
Statistics; ABARE.
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20 Australian gross unit values or prices of farm products a

Unit 1998-99  1999-00 2000-01 2001-02 2002-03 f 2003-04 f

Crops  b
Grains and oilseeds
Wheat $/t  187  195  232  241  285  227
Barley $/t  140  172  199  213  252  212
Oats $/t  87  106  132  184  206  170
Triticale $/t  120  126  150  189  227  177
Maize $/t  179  153  188  249  261  216
Sorghum $/t  149  123  144  199  238  174
Rice $/t  213  233  213  218  205  220
Lupins $/t  156  145  205  230  240  206
Field peas $/t  294  297  219  340  390  320
Canola $/t  344  288  346  357  431  410
Sunflowerseed  c $/t  260  334  294  349  418  433
Soybeans  c $/t  331  388  530  445  480  506

Industrial crops
Cotton lint  d c/kg  228  199  257  195  227  234
Sugar cane (cut for crushing) $/t  26  24  22  30  26  25
Wine grapes $/t  0  800  919  863  888  886

Livestock for slaughter
Beef  e c/kg  195  217  266  306  237  285
– yearling  e c/kg  225  244  289  335  262  309
– ox  e c/kg  211  227  273  314  258  301
– cow  e c/kg  174  198  249  285  210  261
Lamb  eg c/kg  197  187  201  314  326  330
Mutton  e c/kg  71  61  101  183  181  190
Pig  e c/kg  190  240  258  279  254  282
Poultry  h c/kg  349  359  354  384  380  388
Livestock products
Wool  i c/kg  550  627  764  841 1 070  950
Milk  j c/L  28.5  26.2  29.0  30.3  27.0  28.5
a Average gross unit value across all grades in principal markets, unless otherwise indicated. Includes the cost of 
containers, commission and other expenses incurred in getting the commodities to their principal markets. These 
expenses are significant. b Average unit gross value relates to returns received from crops harvested in that year, 
regardless of when sales take place, unless otherwise indicated. c Price paid by crusher. d Australian base price for sales in
the financial year indicated. e Average saleyard price (dressed weight). g New lamb saleyard indicator weight introduced 
in July 1995. New weight indicator 18–20 kg dressed weight used from 1995-96. Prior to 1995-96, 16–18 kilograms dressed 
weight used. h Retail, frozen. i Australian Wool Exchange eastern market indicator. j Weighted average farmgate price. f 
ABARE forecast.
Note: Prices used in these calculation exclude GST.
Sources: Australian Bureau of Statistics; ABARE.
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21 World production, consumption, stocks and trade for selected commodities a

Unit 1998-99  1999-00 2000-01 2001-02 2002-03 f 2003-04 f

Farm
Grains
Production

Wheat Mt  586  585  582  579  562  598
Coarse grains Mt  889  876  860  887  860  895
Rice  b Mt  394  409  398  397  380  400

Consumption
Wheat Mt  584  582  583  587  593  599
Coarse grains Mt  869  882  881  903  887  890
Rice  b Mt  387  399  396  410  408  409

Closing stocks
Wheat Mt  198  201  200  192  162  160
Coarse grains Mt  215  210  189  174  149  154
Rice  b Mt  133  143  145  132  105  94

Exports
Wheat  c Mt  99  108  101  106  101  108
Coarse grains  c Mt  94  107  106  101  100  108
Rice  cd Mt  23  25  24  26  27  27

Oilseeds and vegetable oils
Production

Oilseeds Mt  295  303  313  324  330  339
Vegetable oils Mt  81  86  89  91  92  97
Vegetable protein meals Mt  164  169  175  183  191  197

Consumption
Oilseeds Mt  293  301  315  326  331  343
Vegetable oils Mt  78  83  88  91  93  98
Vegetable protein meals Mt  163  169  176  182  190  197

Closing stocks
Oilseeds Mt  19  22  20  17  16  12
Vegetable oils Mt  7  8  8  8  7  6
Vegetable protein meals Mt  6  6  5  5  6  7

Exports
Oilseeds Mt  55  65  71  68  72 64
Vegetable oils Mt  31  33  35  37  38  37
Vegetable protein meals Mt  54  56  57  60  61 54

Industrial crops
Production

Cotton Mt  19  19  19  21  19  20
Sugar Mt  135  134  131  138  140  140

Consumption
Cotton Mt  18  20  20  21  21  21
Sugar Mt  125  128  131  134  137  138

Closing stocks
Cotton Mt  10  10  9  10  9  8
Sugar Mt  57  61  61  63  68  70

Exports
Cotton Mt  5  6  6  6  7  7
Sugar Mt  44  42  44  46  46  47

Continued
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21 World production, consumption, stocks and trade for selected commodities a
(continued)

Unit 1998-99  1999-00 2000-01 2001-02 2002-03 f 2003-04 f

Livestock products 
Production

Meat  deg Mt  187  189  193  199  198  198
Wool  h kt 1 400 1 376 1 357 1 316 1 182 1 216
Butter  dg kt 5 361 5 561 5 662 5 747 5 759 5 642
Skim milk powder  dgi kt 3 225 3 234 2 906 3 045 3 060 3 017

Consumption
Meat  deg Mt  184  187  188  194  194  199
Wool  dhj kt 1 487 1 326 1 500 1 407 1 197 1 160
Butter  dg kt 4 988 5 175 5 402 5 429 5 511 5 177
Skim milk powder  dgi kt 2 976 3 036 2 916 3 027 3 030 2 591

Closing stocks
Meat  deg Mt 4.7 5.6 5.3 4.7 8.8 8.3
Wool  hk kt  258  193  108  78  46  43
Butter  dg kt  544  542  460  731  733  486
Skim milk powder  dgi kt  604  617  777 1 129 1 044  779

Exports
Meat  cdeg Mt 14.9 15.5 16.5 17.0 17.8 17.9
Wool  hl kt  750  872  914  770  655  635
Butter  dg kt  591  638  630  613  608  603
Skim milk powder  gi kt 1 051  996  981  966  964  962

Energy  d 

Crude oil
Production

World  m mbd 74.3 76.7 76.8 76.6 78.4 79.4
OPEC  n mbd 29.4 30.7 30.1 28.5 29.0 30.8

Consumption  m mbd 75.4 76.2 76.5 76.9 78.0 79.0
Closing stocks

OECD  o days 51.0 52.0 55.0 51.0 na na

Coal  d
Production

Hard coal  q Mt 3 662 3 661 3 835 3 900 3 870 3 930
Brown coal Mt  871  896  904  910  916  921

Exports
Metallurgical coal Mt  180  193  193  193  199  202
Thermal coal Mt  368  402  429  446  458  472

Uranium (U3O8)  d

Production  rs kt 36.3 42.6 43.5 44.2 44.0 44.2
Consumption kt 75.8 75.4 75.0 75.5 76.0 76.0

Metals  d
Bauxite production kt 129 031 139 238 145 598 148 709 152 576 158 221
Alumina production kt 49 697 52 929 53 980 55 315 57 058 59 380
Aluminium
Production kt 23 710 24 465 24 541 25 744 26 413 27 390
Consumption kt 23 358 24 872 23 546 24 653 26 083 27 518
Closing stocks  t kt 2 574 2 109 2 561 3 072 3 162 3 035
Exports kt 14 611 14 564 14 700 15 000 15 500 16 200

Continued
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21 World production, consumption, stocks and trade for selected commodities a
(continued)

Unit 1998-99  1999-00 2000-01 2001-02 2002-03 f 2003-04 f
Iron and steel  d
Production

Iron ore Mt  965 1 062 1 046 1 081 1 120 1 143
Pig iron Mt  511  544  553  581  601  615
Crude steel Mt  786  845  847  900  928  948

Exports
Iron ore Mt  439  489  477  502  521  539

Gold  d
Mine production t 2 567 2 584 2 602 2 494 2 500 2 565
Supply t 4 157 3 970 3 933 3 905 3 970 4 051
Fabrication consumption  u t 3 732 3 739 3 784 3 304 3 600 3 901
Base metals  d
Production  v

Copper kt 14 463 14 820 15 556 15 388 15 670 16 150
Lead kt 6 271 6 650 6 509 6 465 6 556 6 690
Nickel kt 1 028 1 084 1 143 1 174 1 215 1 285
Tin kt  245  260  255  255  260  260
Zinc kt 8 369 8 984 9 235 9 416 9 350 9 600

Consumption
Copper kt 14 038 15 176 14 544 15 189 15 810 16 525
Lead kt 6 234 6 479 6 465 6 361 6 510 6 740
Nickel kt 1 082 1 123 1 100 1 171 1 246 1 311
Tin kt  243  257  250  255  260  260
Zinc kt 8 391 8 891 8 795 8 978 9 300 9 700

Closing stocks  w
Copper kt 1 472 1 046 1 725 1 800 1 710 1 510
Lead kt  472  444  437  495  540  520
Nickel kt  124  91  97  102  86  75
Tin kt  32  35  37  37  35  35
Zinc kt  728  647  925 1 085 1 050  958

Exports
Copper kt 5 650 5 750 5 750 5 800 5 900 5 900
Lead kt 1 437 1 394 1 500 1 500 1 500 1 500
Tin kt  230  232  220  225  225  230
Zinc kt 2 850 2 850 2 850 2 900 2 900 2 950

Mineral sands  d
Production

Ilmenite  x kt 9 007 9 400 9 922 9 400 9 680 9 900
Titaniferous slag kt 2 200 2 148 2 225 2 250 2 300 2 350
Rutile concentrate kt  397  418  414  445  460  564
Zircon concentrate kt  988  989 1 065 1 085 1 110 1 215

a Some figures are not based on precise or complete analyses. b Milled equivalent. c Includes intra-EU trade. d On a 
calendar year basis, e.g. 1991-92 = 1992. e Beef and veal, mutton, lamb, goat, pig and poultry meat. g Selected countries.
h Clean equivalent. i Nonfat dry milk. j Virgin wool at the spinning stage in 65 countries. k Held by marketing bodies 
and on-farm in five major exporting countries. l Five major exporting countries. m Includes crude oil, marine bunkers, 
refinery fuel, nonconventional oil and natural gas liquids. 1 million litres a year equals about 17.2 barrels a day. n 
Includes OPEC natural gas liquids. o Industry stocks in OECD countries at the start of the quarter. q Includes 
anthracite and bituminous coal, and for the United States, Australia and New Zealand, sub-bituminous coal. r World 
production data has been revised to exclude reprocessed uranium. t LME and producer stocks. u Includes jewellery 
consumption. v Primary refined metal. w Commercial stocks excluding former and current centrally planned 
economies. x Excludes some small producers and large tonnages produced from ilmenite–magnetite ore in the 
Commonwealth of Independent States. f ABARE forecast. na Not available. 
Sources: Australian Bureau of Statistics; Meat and Livestock Australia;  Commodities Research Unit; Commonwealth 
Secretariat; Consolidated Gold Fields; Department of Agriculture, Fisheries and Forestry Australia; Economic 
Commission for Europe; Fearnleys; F.O. Licht; Food and Agriculture Organisation; Gold Fields Mineral Services; 
International Atomic Energy Agency; International Energy Agency; International Iron and Steel Institute; International 
Lead–Zinc Study Group; International Wheat Council; ISTA Mielke and Co.; Metallgesellschaft A.G.; Ministry of 
Agriculture, Forestry and Fisheries (Japan); New Zealand Dairy Board; New Zealand Wool Board; UNCTAD Trust 
Fund on Iron Ore; United Nations; Uruguayan Association of Wool Exporters; US Department of Agriculture; World 
Bureau of Metal Statistics; ABARE.
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22 Australian commodity production

Unit 1998-99  1999-00 2000-01 2001-02 2002-03 f 2003-04 f
Crops
Grains and oilseeds
Wheat kt 21 464 24 758 22 108 24 854 9 385 24 305
Barley kt 5 987 5 032 6 743 8 423 3 268 6 635
Oats kt 1 798 1 118 1 050 1 439  725 1 317
Triticale kt  708  764  841  532  269  527
Maize kt  338  406  345  521  259  456
Sorghum kt 1 891 2 116 1 935 2 123  755 2 048
Rice kt 1 390 1 101 1 643 1 275  370 1 387
Lupins kt 1 696 1 968 1 055 1 220  537 1 433
Field peas kt  298  357  455  416  160  368
Chickpeas kt  188  230  162  258  136  199
Sunflowerseed kt  209  147  77  63  54  118
Soybeans kt  109  105  49  70  40  81
Cottonseed  s kt 1 012 1 047 1 124  980  371  245
Canola kt 1 690 2 426 1 775 1 797  621 2 025
Other oilseeds  a kt  72  85  57  73  72  79
Total kt 38 849 41 660 39 419 44 045 17 021 41 223
Industrial crops
Cotton lint kt  716  741  795  693  262  173
Sugar cane (cut for crushing) kt 40 128 39 699 31 228 32 260 38 062 36 280
Sugar (tonnes actual) kt 4 998 5 448 4 162 4 987 5 371 4 920
Tobacco (green weight) kt  9  9  9  9  9  9
Wine grapes kt 1 101 1 129 1 422 1 606 1 420 1 793

Livestock slaughterings
Number slaughtered
Cattle and calves ’000 9 097 8 642 8 899 8 615 9 467 7 685
Cattle exported live  b ’000  713  846  846  797  950  900
Sheep ’000 14 393 15 585 16 628 14 492 15 216 11 536
Lambs ’000 16 053 17 557 18 629 17 444 16 993 16 017
Sheep exported live  b ’000 4 959 4 859 5 936 6 443 6 023 5 500
Pigs ’000 5 176 5 025 5 016 5 402 5 471 4 934
Meat produced
Beef and veal  c kt 2 011 1 988 2 080 2 034 2 104 1 740
Mutton  c kt  302  328  348  282  312  237
Lamb  c kt  312  347  367  349  340  320
Pig meat kt  370  363  365  396  393  361
Poultry meat  c kt  604  638  657  704  752  766

Total kt 3 598 3 664 3 817 3 765 3 901 3 424

Continued
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22 Australian commodity production (continued)

Unit 1998-99  1999-00 2000-01 2001-02 2002-03 f 2003-04 f

Livestock products 
Wool  d kt  687  671  645  607  545  561
Milk  e ML 10 178 10 847 10 545 11 271 10 160 10 333
Butter  g kt  176  170  151  164  149  146
Cheese kt  327  373  376  431  369  361
Casein kt  8  9  8  12  10  9
Skim milk powder  h kt  255  247  244  261  238  236
Wholemilk powder kt  145  187  205  239  240  238
Buttermilk powder kt  17  18  16  17  18  19

Forestry
Volume of roundwood equivalent 
   removed from forests '000 m3 21 320 24 041 24 207 24 593 24 092 23 129

Fisheries  i  
Tuna  j kt 16.7 16.2 16.1 15.9 14.9 15.5
Other fish k kt 126.5 113.4 120.1 134.7 129.0 133.0
Prawns kt 31.2 26.8 30.0 29.0 29.7 28.5
Rock lobster kt 19.3 20.3 16.8 14.3 17.2 19.1
Abalone kt 4.2 5.6 5.7 5.8 5.7 5.7
Scallops kt 7.6 12.0 9.2 5.7 4.6 5.1
Oysters kt 8.7 10.7 10.5 10.6 9.7 9.9
Other molluscs kt 9.2 8.5 10.7 8.8 9.4 9.5
Other crustaceans kt 6.6 7.8 8.9 7.9 9.5 9.5

Energy
Coal

Black, salable Mt 225.0 239.4 258.2 273.2 272.0 278.5
Black, raw Mt 284.3 298.7 321.5 345.1 339.3 347.4
Brown Mt 65.5 66.4 65.0 64.7 64.6 64.7

Petroleum
Crude oil and condensate ML 27 897 37 447 38 705 36 100 35 380 34 000
Petroleum products  l ML 47 030 47 630 47 690 46 677 47 061 47 150
Natural gas  m Gm3 32.2 33.4 34.3 36.4 37.5 38.5
LPG (naturally occurring) ML 4 368 4 832 4 558 4 647 4 693 4 740

Uranium (U3O8) t 6 387 8 217 9 549 7 964 9 576 10 000

Metalliferous minerals and metals   n
Aluminium

Bauxite Mt 46.4 51.0 54.6 53.9 55.1 57.0
Alumina kt 14 207 15 037 16 098 16 417 16 498 16 593
Aluminium (ingot metal) kt 1 686 1 742 1 788 1 809 1 834 1 865

Copper
Mine production  o kt  691  796  876  876  863  912
Refined, primary kt  306  477  517  561  568  633

Gold
Mine production  o t 302.8 298.5 295.5 264.5 273.7 283.9
Refined, Australian origin  t 296.9 317.6 316.0 284.6 266.7 283.9
Refined, overseas origin  t 121.8 65.4 44.6 61.5 78.3 60.0

Continued 
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22 Australian commodity production (continued)

Unit 1998-99  1999-00 2000-01 2001-02 2002-03 f 2003-04 f

Metalliferous minerals and metals  (continued)
Iron and steel

Ore and concentrate  q Mt 153.5 159.7 175.6 185.3 195.0 200.0
Iron and steel Mt 8.5 8.1 8.0 8.3 8.9 9.6

Ferroalloys kt  212  220  255  259  263  267
Lead

Mine production  o kt  663  648  724  744  707  732
Refined  r kt  199  233  215  275  267  270
Bullion kt  157  165  153  201  190  190

Manganese
Ore, metallurgical grade kt 1 630 1 755 1 948 1 779 2 200 2 107
Metal content of ores
   and concentrates kt  790  858  953  960 1 002 1 009

Nickel
Mine production  o kt  127  141  197  207  225  243
Refined, class I  s kt  69  89  110  123  130  140
Refined, class II  u kt  9  12  11  8  8  8
Total ore processed  v kt  164  177  241  249  270  289

Silver
Mine production  o t 1 593 1 889 2 021 2 106 1 974 1 989
Refined t  410  543  532  616  493  536

Tin
Mine production  o t 9 877 9 820 9 909 7 911 9 700 9 750
Refined t  595  602 1 039  829  700  750

Titanium
Ilmenite concentrate kt 2 156 2 134 2 092 1 843 2 085 2 296
Leucoxene concentrate kt  28  33  34  34  44  51
Rutile concentrate kt  214  185  209  207  229  248
Synthetic rutile  s kt  569  566  650  612  660  690
Titanium dioxide pigment  s kt  164  168  181  186  194  196

Zinc
Mine production  o kt 1 142 1 265 1 483 1 490 1 531 1 564
Refined kt  323  405  534  572  580  585

Zircon concentrate kt  385  372  377  389  423  475

Other minerals
Diamonds ’000 ct 35 948 29 672 22 475 30 676 35 070 32 120
Salt kt 9 203 9 610 9 492 9 213 9 672 10 500

a Linseed and safflowerseed. b Excludes animals exported for breeding purposes. c In carcass weight and includes carcass 
equivalent of canned meats. d Greasy equivalent of shorn wool (includes crutching), dead and fellmongered wool and 
wool exported on skins. e Includes the wholemilk equivalent of farm cream intake. g Includes the butter equivalent of 
butteroil, butter concentrate, ghee and dry butterfat. h Includes mixed skim and buttermilk powder. i Liveweight. j Tuna 
captured under joint venture or bilateral agreements or transhipped at sea is included. k Includes an estimated value of 
aquaculture but excludes inland commercial fisheries. l Includes production from petrochemical plants. m Includes ethane, 
methane and noncommercial natural gas. n Uranium is included with energy. o Primary production, metal content. q  
Excludes iron oxide not intended for metal extraction. r Includes lead content of lead alloys from primary sources. t 
Products with a nickel content of 99 per cent or more. Includes electrolytic nickel, pellets, briquettes and powder. u 
Products with a nickel content of less than 99 per cent. Includes ferronickel, nickel oxides and oxide sinter. v Includes 
imported ore for further processing. s ABARE estimate. f ABARE forecast. 
Sources: Australian Bureau of Statistics; Australian Dairy Corporation; Consolidated Gold Fields; Joint Coal Board; 
Queensland Coal Board; Raw Cotton Marketing Advisory Committee; ABARE.
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23 Gross value of Australian farm and fisheries production

1998-99  1999-00 2000-01 2001-02 2002-03 f 2003-04 f
$m $m $m $m $m $m

Crops
Grains and oilseeds
Wheat 4 011 4 831 5 130 5 990 2 678 5 528
Barley  836  865 1 344 1 792  824 1 405
Oats  157  118  138  265  149  224
Triticale  85  96  126  100  61  93
Maize  61  62  65  130  68  99
Sorghum  282  260  279  422  179  356
Rice  296  256  350  278  76  305
Lupins  265  286  217  280  129  295
Field peas  88  106  100  142  62  118
Chickpeas  87  103  94  175  135  129
Canola  582  699  614  642  268  830
Sunflowerseed  54  49  23  22  23  51
Soybeans  36  41  26  31  19  41
Other oilseeds  a  43  48  31  42  44  46

Total 6 881 7 821 8 536 10 310 4 715 9 435

Industrial crops
Cotton lint and cotton seed  b 1 378 1 570 1 835 1 605  646  412
Sugar cane (cut for crushing) 1 058  943  683  965  974  914
Tobacco (green weight)  s  40  49  46  46  47  46
Wine grapes   903 1 306 1 386 1 262 1 589

Total 2 476 3 465 3 870 4 002 2 929 2 962

Other crops
Other crops nei  c 5 752 5 812 6 222 6 520 6 030 6 636

Total crops 15 108 17 097 18 628 20 832 13 674 19 032

Continued
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23 Gross value of Australian farm and fisheries production  (continued)

1998-99  1999-00 2000-01 2001-02 2002-03 f 2003-04 f
$m $m $m $m $m $m

Livestock slaughterings
Cattle and calves  d 4 134 4 616 5 949 6 717 5 233 5 207
Cattle exported live  e   343  433  482  526  569  564
Sheep  g  227  205  373  571  593  472
Lambs  gh  645  669  788 1 149 1 162 1 108
Sheep exported live   182  180  258  392  391  327
Pigs  690  792  822  963  869  888
Poultry 1 019 1 031 1 060 1 235 1 307 1 357

Total 7 238 7 925 9 732 11 553 10 125 9 922

Livestock products 
Wool  i      2 141 2 149 2 541 3 052 3 624 3 307
Milk  j 2 900 2 845 3 053 3 415 2 743 2 945

Other livestock products  k  384  392  462  501  423  473

Total 5 425 5 386 6 057 6 968 6 791 6 725

Total farm 27 771 30 408 34 417 39 352 30 589 35 679

Fisheries products   l
Tuna  m  221  257  329  323  305  326
Other fin fish  n  440  451  484  537  513  548
Prawns  416  415  453  422  473  478
Rock lobster  438  545  481  501  616  702
Abalone  173  221  276  245  246  252
Scallops  38  43  40  23  19  22
Oysters  45  53  55  57  56  59
Pearls  183  190  150  175  180  195
Other molluscs  o  92  92  77  42  75  78
Other crustaceans  48  59  67  63  61  62

Total fish q 2 111 2 344 2 428 2 406 2 556 2 720
a Linseed, safflowerseed and peanuts. b Value delivered to gin. c Mainly fruit, vegetables and fodder crops. d Includes 
dairy cattle slaughtered. e Excludes animals exported for breeding purposes. g Excludes skin values. h New lamb 
saleyard indicator weight introduced in July 1995. New weight indicator 18–20 kilograms dressed weight used from 
1995-96; 16–18 kilograms dressed weight used before 1995-96. i Shorn, dead and fellmongered wool and wool exported 
on skins. j Milk intake by factories and valued at farmgate. k Mainly egg production, honey and beeswax. l Value to 
fishermen of product landed in Australia. m Tuna captured under joint venture or bilateral agreements or transhipped 
at sea is included. n Includes an estimated value of aquaculture. o Includes Northern Territory aquaculture production. 
q Also includes fish and aquaculture values not elsewhere included. s ABARE estimate. f ABARE forecast.
Note: The gross value of production is the value placed on recorded production at the wholesale prices realised in the 
market place. The point of measurement can vary between commodities. Generally the market place is the metropolitan
market in each state and territory. However, where commodities are consumed locally or where they become raw 
material for a secondary industry, these points are presumed to be the market place. 
Note: Prices used in these calculations exclude GST. 
Sources: Australian Bureau of Statistics; ABARE.
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24 Crop areas and livestock numbers

Unit 1998-99  1999-00 2000-01 2001-02 2002-03 f 2003-04 f

Crop areas
Grains and oilseeds
Wheat ’000 ha 11 543 12 168 12 141 11 597 11 031 12 456
Barley ’000 ha 3 167 2 596 3 454 3 724 3 092 3 474
Oats ’000 ha  909  584  650  773  718  740
Triticale ’000 ha  386  361  389  272  264  270
Maize ’000 ha  66  82  74  93  60  93
Sorghum ’000 ha  587  622  758  852  483  800
Rice ’000 ha  152  133  177  150  46  156
Lupins ’000 ha 1 407 1 347 1 180 1 142  930 1 194
Field peas ’000 ha  369  321  395  272  312  334
Chickpeas ’000 ha  309  218  262  195  201  217
Peanuts ’000 ha  22  24  17  22  22  22
Canola ’000 ha 1 247 1 917 1 459 1 364 1 190 1 500
Sunflowerseed ’000 ha  167  120  82  65  55  130
Soybeans ’000 ha  48  53  33  33  21  45
Other oilseeds  a ’000 ha  44  47  24  47  44  49

Total ’000 ha 20 422 20 592 21 095 20 601 18 469 21 280

Industrial crops
Cotton ’000 ha  562  464  511  403  192  145
Sugar cane  b ’000 ha  402  428  411  417  423  415
Tobacco ’000 ha  3  3  3  3  3  3
Winegrapes  b ’000 ha  95  110  131  143  152  159

Livestock numbers  c
Sheep million 115.5 118.6 110.9 103.0 96.6 102.6
Cattle

Beef million 23.36 24.45 24.50 25.40 24.18 23.91
Dairy million 3.22 3.14 3.22 3.10 3.00 3.05
    milking herd  d million 2.16 2.17 2.18 2.12 2.06 2.09

Total million 26.58 27.59 27.72 28.50 27.18 26.96

Pigs million 2.63 2.51 2.75 2.88 2.46 3.06
a Linseed and safflowerseed. b Cut for crushing. c At 31 March until 1998-99. At 30 June from 1999-00. Details for 
establishments with an estimated value of agricultural operations of $5 000 or more. d Cows in milk and dry. f ABARE 
forecast.
Sources: Australian Bureau of Statistics; ABARE.
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25 Average farm yields

Unit 1998-99  1999-00 2000-01 2001-02 2002-03 f 2003-04 f

Crops
Grains and oilseeds
Wheat t/ha 1.86 2.03 1.82 2.14 0.85 1.95
Barley t/ha 1.89 1.94 1.95 2.26 1.06 1.91
Oats t/ha 1.98 1.91 1.62 1.86 1.01 1.78
Triticale t/ha 1.83 2.12 2.16 1.96 1.02 1.95
Maize t/ha 5.12 4.95 4.66 5.60 4.32 4.90
Sorghum t/ha 3.22 3.40 2.55 2.49 1.56 2.56
Rice t/ha 9.16 8.26 9.28 8.50 8.04 8.89
Lupins t/ha 1.21 1.46 0.89 1.07 0.58 1.20
Field peas t/ha 0.81 1.11 1.15 1.53 0.51 1.10
Chickpeas t/ha 0.61 1.05 0.62 1.32 0.68 0.92
Canola t/ha 1.36 1.27 1.22 1.32 0.52 1.35
Sunflowerseed t/ha 1.25 1.23 0.94 0.97 0.98 0.91
Soybeans t/ha 2.27 1.97 1.46 2.11 1.90 1.80

Industrial crops
Cotton (lint) t/ha 1.27 1.60 1.56 1.72 1.36 1.20
Sugar cane (for crushing) t/ha  100  93  76  77  90  87
Tobacco (dried leaf) t/ha 2.91 2.91 2.90 3.00 3.00 3.00
Winegrapes t/ha 11.54 10.26 10.89 11.20 9.37 11.31

Livestock
Wool  a kg/sheep 4.32 4.30 4.31 4.15 4.11 4.11
Wholemilk L/cow 4 723 4 996 4 846 5 309 4 944 4 953
a Shorn (including lambs). f ABARE forecast.
Sources: Australian Bureau of Statistics; ABARE.
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26 Volume of Australian commodity exports

Unit 1998-99  1999-00 2000-01 2001-02 2002-03 f 2003-04 f

Farm
Grains and oilseeds
Wheat (unprepared)  a kt 16 384 17 274 16 570 16 406 9 801 14 548
Barley (unprepared)  b kt 4 714 3 832 4 142 4 964 2 530 3 447
Oats (unprepared) kt  257  160  97  130  133  67
Sorghum kt  265  539  691  586  165  234
Rice kt  637  636  578  534  372  197
Lupins kt  969 1 312  450  788  289  791
Peas  c kt  207  307  387  459  125  228
Chickpeas kt  109  217  218  278  97  132
Canola kt 1 320 1 893 1 479 1 303  499 1 493
Cottonseed kt  360  531  658  594  315  30
Other oilseeds  d kt  27  22  53  23  19  19

Total kt 25 250 26 722 25 323 26 066 14 347 21 187

Industrial crops
Raw cotton  e kt  647  703  834  718  520  207
Sugar kt 3 961 4 131 2 966 3 594 4 219 3 719
Wine ML  216  288  340  417  521  613

Meat and live animals for slaughter 
Beef and veal  gh kt  883  852  959  902  916  723
Live cattle  i ’000  713  846  846  797  950  900
Mutton  g kt  155  171  180  158  168  164
Lamb  g kt  85  99  115  109  116  126
Live sheep  i ’000 4 959 4 859 5 936 6 443 6 023 5 500
Pig meat  g kt  16  39  44  59  57  55
Poultry meat  g kt  19  17  21  21  22  24
Canned meat kt  12  10  3  6  5  2

Wool 
Greasy  js kt  384  459  479  403  349  323
Semiprocessed kt (gr.eq.)  253  271  281  227  197  195
Skins kt (gr.eq.)  44  72  95  56  37  48

Total  js kt (gr.eq.)  681  803  855  686  583  565

Dairy products
Butter k kt  104  124  108  108  108  96
Cheese kt  175  220  219  218  218  181
Casein kt  13  14  10  9  9  7
Skim milk powder kt  220  218  203  210  210  197
Wholemilk powder kt  126  153  167  165  165  165

Continued
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26 Volume of Australian commodity exports  (continued)

Unit 1998-99  1999-00 2000-01 2001-02 2002-03 f 2003-04 f

Forest products
Woodchips kt 7 904 9 365 10 096 9 490 10 393 10 560

Fisheries products
Tuna  l kt 8.5 12.6 14.8 13.9 13.5 13.8
Other fish kt 17.7 15.0 13.3 17.5 19.5 17.4
Prawns  m

Headless kt 1.1 0.9 1.0 0.8 1.0 1.0
Whole kt 10.6 10.1 10.8 10.9 11.4 10.9

Rock lobster
Tails kt 1.5 1.7 1.0 0.9 1.1 1.1
Whole kt 12.8 13.3 11.9 9.7 11.4 13.0

Abalone
Fresh, chilled or frozen kt 1.7 1.7 1.9 2.7 2.1 2.1
Prepared or preserved kt 1.7 2.1 1.7 1.3 1.7 1.7

Scallops  n kt 1.6 1.7 2.1 1.5 1.1 1.2

Mineral resources
Energy
Crude oil  o ML 14 291 20 877 24 044 23 936 23 422 23 000
LPG ML 2 486 2 857 2 785 3 211 3 180 3 200
LNG  qs Mt  7.819  7.923  7.530  7.600  7.800  8.000
Bunker fuel  r ML 2 305 2 314 2 291 2 267 2 229 2 240
Petroleum products ML 4 236 4 116 4 564 3 409 3 385 3 420
Metallurgical coal Mt 85.3 96.8 105.5 105.8 103.6 105.8
Thermal coal Mt 84.2 79.0 88.0 92.0 101.4 104.2
Uranium (U3O8) t 5 989 8 025 9 722 7 367 9 409 10 000

Continued 
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26 Volume of Australian commodity exports (continued)

Unit 1998-99  1999-00 2000-01 2001-02 2002-03 f 2003-04 f

Mineral resources  (continued)
Metalliferous minerals and metals  t
Aluminium  t

Alumina kt 11 059 11 654 12 721 13 091 12 981 12 956
Aluminium (ingot metal) kt 1 365 1 364 1 471 1 490 1 551 1 539

Copper
Ore and concentrate kt 1 227  936 1 150 1 271 1 117 1 063
Refined kt  160  306  366  388  395  460

Gold  v
Australian origin t 299.2 264.4 257.2 219.0 218.8 283.9
Overseas origin t 121.8 65.4 44.6 61.5 78.3 60.0

Total t 421.0 329.8 301.8 280.4 297.1 343.9

Iron and steel
Iron ore and pellets Mt 135.2 149.4 157.3 156.1 179.0 181.0
Iron and steel  w kt 3 332 2 941 2 931 3 147 3 446 4 090

Lead
Ores and concentrates kt  397  436  433  380  370  390
Refined kt  201  258  199  236  240  243
Bullion kt  140  135  119  153  140  145

Manganese 
Ore  s kt 1 125 1 301 1 522 1 589 1 761 1 658

Nickel  vs kt  151  177  187  191  201  231
Titanium

Ilmenite concentrate  x kt 1 216 1 133 1 012  914 1 073 1 185
Leucoxene concentrate kt  18  41  70  60  35  58
Rutile concentrate kt  188  179  190  190  234  236
Synthetic rutile  s kt  381  369  443  398  436  465
Titanium dioxide pigment kt  133  135  140  145  146  147

Silver  v t 1 850 1 967 1 902 1 957 1 929 1 850
Tin  v t 10 002 9 934 9 660 8 026 7 345 8 520
Zinc

Ores and concentrates kt 1 729 1 496 1 903 1 849 1 950 1 990
Refined kt  274  317  452  496  496  500

Zircon concentrate  y kt  364  374  375  388  422  474

Other minerals
Diamonds ’000 ct 51 244 51 095 25 513 25 242 28 200 28 200
Salt kt 8 710 8 389 8 636 8 912 9 638 10 000

a Includes the wheat equivalent of flour. b Includes the grain equivalent of malt. c Includes field peas and cowpeas. d 
Includes soybeans, linseed, sunflowerseed, safflowerseed and peanuts. Excludes meals and oils. e Excludes cotton waste 
and linters. g In shipped weight. Fresh, chilled or frozen. h Includes meat loaf. i Excludes breeding stock. j ABS recorded 
trade data adjusted for changes in stock levels held overseas by Wool International. k Includes ghee, dry butterfat, butter 
concentrate and butteroil, dairy spreads, all expressed as butter. l Exports of tuna landed in Australia. Tuna captured 
under joint venture or bilateral agreements or transhipped at sea is not included. m Excludes volume of other prawn 
products. n Includes crumbed scallops. o Includes condensate and other refinery feedstock. q 1 million tonnes of LNG 
equals about 1.31 billion cubic metres of gas. r International ships and aircraft stores. t Uranium is included with energy. u 
Exports of bauxite are confidential. v Quantities refer to total metallic content of all ores, concentrates, intermediate 
products and refined metal. w Includes all steel items in ABS, Australian Harmonized Export Commodity Classification , ch. 
72, ’Iron and steel’, excluding ferrous waste and scrap and ferroalloys. x Excludes leucoxene and synthetic rutile. y Data 
from 1991-92 refer to standard grade zircon only. s ABARE estimate. f ABARE forecast. 
Sources: ABS, International Trade, electronic data service, cat. no. 5464.0, Canberra; Australian Mining Industry Council; 
Department of Foreign Affairs and Trade; Department of Agriculture, Fisheries and Forestry Australia; ABARE.
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27 Value of Australian commodity exports (fob)

1998-99  1999-00 2000-01 2001-02 2002-03 f 2003-04 f
$m $m $m $m $m $m

Farm
Grains and oilseeds
Wheat (including flour) 3 467 3 481 4 197 4 612 2 846 3 766
Barley (including malt)  877  822 1 101 1 278  763  962
Oats  38  27  22  37  28  16
Sorghum  46  81  122  109  34  44
Rice  417  386  369  286  172  99
Lupins  171  230  122  220  82  197
Peas  a  63  90  112  157  49  75
Chickpeas  50  101  113  167  59  69
Canola  558  638  544  572  242  761
Cottonseed  91  122  137  148  106  9
Other oilseeds  b  24  28  28  19  21  21

Total 5 800 6 008 6 865 7 605 4 402 6 021

Industrial crops
Raw cotton  c 1 559 1 407 1 957 1 547 1 086  512
Sugar 1 289 1 092 1 111 1 392 1 415 1 121
Wine  991 1 352 1 630 2 000 2 515 2 941
Total 3 839 3 851 4 698 4 940 5 016 4 574
Other crops 2 485 2 777 3 143 3 429 3 278 3 009
Total crops 12 124 12 636 14 706 15 974 12 696 13 603
Meat and live animals for slaughter

Beef and veal 2 934 3 188 4 127 4 331 3 708 3 521
Live cattle  d   343  433  482  526  569  564
Mutton  e  309  326  416  490  403  382
Lamb  e  305  369  508  626  530  562
Live sheep  d  182  180  258  392  391  327
Pig meat  71  159  186  265  246  250
Poultry meat  23  21  26  26  21  27
Canned meat  e  53  50  16  39  22  12
Total 4 219 4 725 6 018 6 695 5 891 5 645
Wool 
Greasy  g 1 457 1 796 2 310 2 271 2 679 2 110
Semiprocessed  994 1 031 1 289 1 119 1 291 1 228
Skins  132  136  298  297  230  157
Total  g 2 583 2 963 3 897 3 687 4 200 3 494
Dairy products
Butter  294  291  291  297  211  204
Cheese  695  807  950 1 033  904  756
Casein  67  81  89  77  40  34
Skim milk powder  496  478  694  698  560  577
Wholemilk powder  364  403  580  571  565  579
Other dairy products  341  380  442  520  447  508
Total 2 257 2 439 3 047 3 196 2 727 2 658
Other livestock exports 1 444 1 452 1 884 1 771 1 578 1 420
Total livestock exports 10 503 11 579 14 845 15 349 14 396 13 218
Total farm exports 22 627 24 215 29 551 31 323 27 092 26 821

Continued
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27 Value of Australian commodity exports (fob) (continued)

1998-99  1999-00 2000-01 2001-02 2002-03 f 2003-04 f
$m $m $m $m $m $m

Forest products
Woodchips  586  646  744  712  763  797

Fisheries products
Tuna  h  120  259  332  326  293  288
Other fish  154  134  146  176  178  193
Prawns  i

Headless  25  21  25  19  22  19
Whole  196  209  258  239  235  211

Rock lobster
Tails  76  95  60  65  81  80
Whole  373  472  461  420  450  506

Abalone
Fresh, chilled or frozen  87  102  134  182  143  128
Prepared or preserved  98  121  116  81  123  99

Scallops  j   33  42  53  34  25  24
Pearls  272  436  419  404  400  400
Other fisheries products  78  96  163  153  89  82

Total 1 511 1 988 2 169 2 100 2 039 2 030

Total rural exports  k
Derived as sum of above 25 432 27 779 33 532 35 416 31 171 31 098
On balance of payments basis  l 24 681 26 689 32 550 33 909 30 501 30 929

Mineral resources
Energy
Crude oil  m 1 881 5 292 8 137 6 390 6 936 5 645
LPG  297  648  830  721  857  735
LNG 1 425 1 949 2 671 2 613 2 736 2 492
Bunker fuel  n  397  666  899  760  780  643
Other petroleum products  866 1 202 1 844 1 234 1 277 1 064
Metallurgical coal 5 472 5 184 6 597 8 038 7 421 7 341
Thermal coal 3 767 3 114 4 204 5 294 4 724 4 739
Uranium (U3O8)  288  367  497  361  429  442

Total
Derived as sum of above 14 393 18 422 25 678 25 411 25 160 23 101
On balance of payments
   basis (excl. bunker fuel) 13 749 17 418 24 308 24 399 24 090 22 115

Metalliferous minerals and metals
Aluminium 

Bauxite  s  135  185  196  136  186  197
Alumina 2 910 3 471 4 507 4 114 3 852 4 176
Aluminium (ingot metal) 2 840 3 302 4 229 3 965 3 846 3 937

Copper  o
Ore and concentrate  968  776 1 037 1 028  899  906
Refined  398  840 1 249 1 131 1 125 1 383

Continued
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27 Value of Australian commodity exports (fob)  (continued)

1998-99  1999-00 2000-01 2001-02 2002-03 f 2003-04 f
$m $m $m $m $m $m

Mineral resources  (continued)
Metalliferous minerals and metals (continued)
Gold  o

Australian origin 4 470 3 815 4 156 3 867 4 184 4 932
Overseas origin 1 847  988  731 1 088 1 477 1 042

Total 6 317 4 803 4 887 4 950 5 661 5 974
Iron and steel

Iron ore and pellets 3 844 3 779 4 903 5 160 5 383 5 400
Iron and steel 1 316 1 268 1 543 1 381 1 446 1 609

Lead  o
Ores and concentrates  213  264  318  323  275  306
Refined  180  187  167  211  190  203
Bullion  144  155  151  195  155  170

Manganese
Ore  s  165  185  261  287  284  269

Titanium
Ilmenite concentrate  q  142  151  154  138  148  179
Leucoxene concentrate  9  16  21  23  22  37
Rutile concentrate  148  131  161  167  179  197
Synthetic rutile  s  251  226  317  296  307  327
Titanium dioxide pigment  387  404  494  460  439  467

Nickel  s  845 1 862 2 039 1 781 2 177 2 755
Refined silver  112  129  142  163  160  168
Tin  o  73  70  76  49  57  76
Zinc  o

Ores and concentrates  690  682  977  735  744  802
Refined  444  550  905  794  757  807

Zircon concentrate  r  187  180  228  274  289  359

Total 22 718 23 616 28 963 27 760 28 579 30 705

Other minerals
Diamonds  s  598  601  634  555  675  705
Salt  222  221  253  267  245  255
Other 1 247 1 559  892 1 436 1 523 1 627

Total mineral resources exports 39 178 44 419 56 420 55 428 56 183 56 392

Total commodity exports 
Derived as sum of above 64 610 72 198 89 952 90 845 87 354 87 490
On balance of payments  t 63 462 70 442 88 071 88 577 85 904 86 678
a  Field peas and cowpeas. b Includes soybeans, linseed, sunflowerseed, safflowerseed and peanuts. Excludes meals and 
oils. c  Excludes cotton waste and linters. d Excludes breeding stock. e Based on quantity data from the Department of 
Agriculture, Fisheries and Forestry Australia and export price data from the ABS. g On a balance of payments basis. ABS 
recorded trade data adjusted for changes in stock levels held overseas by Wool International. h Exports of tuna landed in 
Australia. Tuna captured under joint venture or bilateral agreements or transhipped at sea is not included. i Other prawn 
products included in other fisheries products. j Includes crumbed scallops. k Sum of farm, forest and fisheries products. l 
The value of exports derived as the sum of published detailed items differs from the balance of payments aggregates 
shown in table 6 for two main reasons: the ABS makes special adjustments to some recorded trade data for balance of 
payments purposes; and ABARE derives its own estimates, (using non-ABS sources), for several items as footnoted. For 
more detail on a balance of payments basis, see table 7. m Includes condensate and other refinery feedstock. n 
International ships and aircraft stores. o Value of metals contained in host mine and smelter products are not available 
separately and are included in the value of the mineral product or metal in which they are exported. q Excludes 
leucoxene and synthetic rutile; data from 1991-92 refer to bulk ilmenite only. r Data from 1991-92 refer to standard grade 
zircon only. t As derived in table 6. s ABARE estimate. f ABARE forecast.
Sources: ABS, International Trade, electronic data service, cat. no. 5464.0, Canberra; ABARE.
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28 Value of Australian imports and exports of selected commodities

1998-99 1999-00 2000-01 2001-02 2002-03 f
$m $m $m $m $m

Vegetable oilseeds and products  a
Imports  372  355  376  399  103
Exports  750  837  743  784 1 828
Dairy products
Imports

Cheese  139  133  149  166  162
Other dairy products  97  84  105  84  97
Total  236  216  254  250  259

Exports
Cheese  695  807  950 1 033  904
Other dairy products 1 562 1 633 2 097 2 163 1 823
Total 2 257 2 439 3 047 3 196 2 727

Edible fisheries products
Imports

Shellfish  b  303  317  361  339  349
Fish  442  463  509  537  568
Total  745  781  870  876  917

Exports
Shellfish  b  949 1 143 1 238 1 160 1 152
Fish  c  275  393  478  502  470
Total 1 224 1 536 1 717 1 662 1 622

Forest products
Imports

Sawnwood  417  548  428  443  416
Wood based panels  142  189  152  165  155
Pulp and paper products 2 305 2 583 2 792 2 592 2 646
Other  d  398  477  462  529  502
Total 3 262 3 797 3 834 3 728 3 719

Exports
Woodchips  586  646  744  712  763
Pulp and paper products  443  598  657  849  806
Other  e  264  332  411  433  472
Total 1 293 1 576 1 812 1 994 2 040

Petroleum
Imports

Crude oil  g 3 794 6 313 8 753 7 458 8 318
Petroleum products  h  868 1 375 1 816 1 625 1 748
Total 4 662 7 688 10 569 9 083 10 066

Exports
Crude oil  g 1 881 5 292 8 137 6 390 6 936
LPG  i  297  648  830  721  857
LNG 1 425 1 949 2 671 2 613 2 736
Bunker fuel  j  397  666  899  760  780
Other petroleum products  866 1 202 1 844 1 234 1 277
Total 4 866 9 758 14 381 11 719 12 586

a Includes peanuts, oilseeds, vegetable oils and vegetable protein meals. b Includes all crustaceans and molluscs 
including canned. c Excludes tuna transhipped at sea or captured under joint venture or bilateral agreements. d 
Includes roundwood, other processed wood and minor forest products. e Includes roundwood, sawnwood, sleepers, 
processed wood and minor forest products. g Includes condensate and other refinery feedstock. h Includes LPG. i 
Naturally occurring and refinery byproduct gas. j International ships and aircraft stores. s ABARE estimate.
Sources: Australian Bureau of Statistics; Department of Agriculture, Fisheries and Forestry Australia;  ABARE.
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