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Preface

One advantage of being old and not 
too forgetful is realising substantial 
change is possible in the grains 
industry and grain markets. Often the 
reasons for the changes are evident. 
More problematic is looking forward 
and pondering the grains industry’s 
likely or plausible futures. Some of 
those futures may seem reasonable 
and arguably sound, but history would 
suggest that what will unfold is likely 
to be different, slightly or greatly, for 
reasons not understood or noted at the 
time of projection.

So, the following report is 
best assessed as a particular 
viewpoint, underpinned by trends 
and assumptions that may or 
not continue to hold. At best the 
report should inform and trigger 
strategic discussion that leads to 
beneficial research, development and 
extension investments in Australia’s 
grains industry.

Grains industry supply/demand drivers and trends: Considerations for Australian grains R,D&E
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Considerations for 
Australian grains R,D&E 

For market prioritisation; follow 
the mouths, wealth and health

Future demand for Australian grains will be 
influenced by population growth and changes to 
the incomes and diets of consumers.

Understanding the market opportunities related to 
these changes will be essential to generate 
benefits for Australian grain farmers. 

Towards 2040, the growth in demand for feed 
grains will outstrip demand growth for grains for 
food. Energy market demand for grains will 
diminish. Healthy grains will increasingly feature in 
diets, and as environmental concerns intensify, 
grain sustainability credentials will 
become important. 

R,D&E that tracks and anticipates how 
demand and market opportunities for 
Australian grain will change will help farmers 
to subsequently participate in market growth 
opportunities.

Understand the broad-reaching 
market impacts of decarbonisation

Many opportunities will surround the 
decarbonisation of global economies. For example, 
the current EU biodiesel demand for Australian 
canola may dissipate and grains once destined for 
energy markets will become available for 
feed markets. 

Reducing emissions will increase shipping costs. 
Australia’s proximity to Asian markets will offer 
strategic advantage and R,D&E should capitalise 
on this.

Minimizing emissions from grain production, 
grain handling/transport and grain processing  
whilst preserving profitability will result in 
many R,D&E opportunities.

THIS IS A SHORT SUMMARY OF A LONGER 
SECTION AT THE END OF THIS REPORT 
(SEE PAGE 64).

21
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Understand the market value 
proposition of Australian grains

Communicating to plant breeders and grain buyers 
which traits are most valued by end users aids 
varietal improvement and encourages buyers to 
seek out certain qualities in purchased grain. 

The environmental credentials and the health 
advantages of some grains produced in Australia 
are likely to be market growth opportunities, for 
example oats, barley and pulses.

Measuring, monitoring and communicating 
grain quality traits most valued by end users 
will continue to be an R,D&E priority so that 
customers continue to value Australian grain 
for specific end uses.

Understand the needs of fewer, 
larger grain farms

Towards 2040, farms will be larger and there will 
be fewer of them. The trend of increasingly large 
grain farms will cause R,D&E to amplify or rely on 
economies of size and scale.

The skills of farm management will become 
increasingly important and R,D&E will need to 
be tailored to time-pressed managers of large 
farms who generate the largest impacts for 
the grains industry.

Remember that one percenters 
matter

Often R,D&E managers prioritise funding for the 
next big topical issue. However, that mindset can 
lead to under-investment in other R,D&E activity 
that delivers steady trickles of improvement. 

Small improvements (the one percenters) 
that in combination can generate substantial 
gains in profit should not be overlooked.

43
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Key points

International 
population 
growth and 
grain demand 
towards 2040

Demand
Towards 2040, significant 
population growth will occur in 
lower-middle or low-income 
countries. Much of their demand 
will be for food grains to provide 
base levels of nutrition.

Emerging opportunities
Large population increases in 
south Asia and in Africa will result 
in the Australian grains industry 
needing to better understand 
emerging opportunities, including 
the potential advantages of 
Australian grains, in these regions.

Affordability
For many Asian markets, 
under-nutrition and 
malnourishment remain as 
actual or potential issues, so 
affordable and available food 
remains their priority.

Key Australian markets
Strong population growth in 
West Africa will attract grain 
from Argentina, the European 
Union and the Black Sea region. 
Grain from these regions is 
therefore not available for 
export into East Asia and South 
East Asia; key markets for 
Australian grains.

Population changes
Most of the world’s population 
resides in Asia. However, from 
2020 to 2040, Asia’s share of 
the world’s growth in population 
will decrease to 39 per cent 
while Africa’s share will rise to 
52 per cent. 

World population growth projection

1.65 billion
Between 2000 and 2020 the world’s 
population grew by 1.65 billion. Towards 
2040 growth is projected to slow, adding 
1.40 billion people. The global population 
in 2040 will be 9.69 billion people.

52% Africa’s share
of world 
population 
growth by 
2040

Feed grain growth
In many developing countries 
demand for feed grains will 
increase, driven by growth in 
population and per 
capita income.
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Australian grain 
production 
towards 2040

Crop varieties
Wheat continues to be the 
dominant crop grown across 
Australia, with canola playing an 
increased role over the last two 
decades. In eastern Australia 
coarse grains and pulses 
feature more. 

Farm size
Grain farms will get bigger, and 
there will be fewer farms. 
Hence, economies of scale will 
form a consistent backdrop to 
any R,D&E activity 
towards 2040.

Production
Further increases in the area 
sown to winter and summer 
crops in Australia are unlikely 
towards 2040.

Extra production projection

6.28mmt 
in 2040
Australia is projected to 
produce an extra 6.28mmt of 
grain in 2040.

Crop yield improvement

0.7%
The average annual rate of 
Australian crop yield 
improvement is 0.7 per cent. 

9
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Domestic grain 
supply and 
demand towards 
2040

Feed demand
The strong domestic feed 
demand will require crop 
breeders and R,D&E investors to 
develop high-yielding and 
nutritionally tailored feed grains. 

Grain royalty
Efficient feed grain royalty 
capture will be required to 
support feed grain crop 
breeding activity. 

Increasing demand
Greater grain demand in eastern 
Australia will magnify the 
domestic economic role and 
impact of the grains industry in 
that region. Monitoring, 
measuring and communicating 
this will be a useful strategic 
activity for grains industry 
R,D&E investors.

Protecting prices
Because the domestic market 
will play a greater role in 
eastern Australia, ensuring 
cost-efficient supply chains will 
help protect growers’ farm-
gate prices.

Changing market
By 2040, mostly due to population 
increase:

 — Feed grain demand in 
Australia will increase 
by around 2.94mmt.

— An additional 0.80mmt of grain 
will be required for flour and 
malt production.

— An additional 6.28mmt of grain 
will be produced.

 — The surplus of grain 
available for export will 
be about 2.54mmt.

 — Almost all the additional grain 
produced in eastern Australia 
will be used in eastern Australia 
for feed and food.

 — The main sources of exportable 
surpluses of grain will 
be Western Australia and 
South Australia.

 — The grain quality profile of 
Australia’s main export crop, 
wheat, is likely to alter, as WA’s 
and SA’s share of national 
wheat exports increases.

Meat consumption
Some reduction in per capita meat 
consumption in Australia and in 
many highly developed nations is 
likely towards 2040, but not in 
developing countries.

Changing diet
The pattern of meat consumption 
among Australians has changed 
greatly. Increasingly, the main 
meats consumed by Australians 
are from grain-fed animals.

Australia’s 
population is 
projected to increase 
from 25.5 million in 
2020 to 30.6 million 
in 2040.

30.6 million 
in 2040

Australia's population 
projection
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Australian grain 
export supply 
and demand 
towards 2040

Market change
Decarbonisation may mean 
reduced global demand for 
biofuels. For example, canola 
production in Australia that 
relies on the EU biofuel market 
will be impacted. A priority for 
Australian R,D&E will be to 
support resultant land 
use transitions.

Environmental awareness
The growing environmental 
awareness of consumers will 
mean that verifying the 
environmental credentials of 
grain production will become 
increasingly important.

Climate change and 
decarbonisation
Climate change and 
decarbonisation are major 
structural challenges affecting 
Australia’s grain supply towards 
2040. R,D&E activity that helps 
reduce emissions or lower 
emissions intensity while 
protecting or improving the 
profitability of grain production will 
be important.

Market proximity
The global need to reduce 
emissions from farm to plate 
may provide Australian grain 
with a relative advantage in 
nearby markets due to increased 
shipping costs.

Health concerns
Growing health concerns in Asian 
countries will provide potential 
market opportunities for whole 
grains and other healthy grains 
(for example oat noodles and 
oat rice) available 
from Australia. 

Market research
Measuring, monitoring and 
communicating grain quality 
traits most valued by end users 
will continue to be an R,D&E 
priority so that customers 
continue to purchase and value 
Australian grain for specific 
end uses.

Market share
Finding markets for the additional 
2.54mmt of export grain towards 2040 
will not be overly challenging, given the 
projected increase in grain imports in 
Australia’s current overseas grain 
markets. However, Australia’s grain 
exports will continue to be under pressure 
from low-cost competitors.

11
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International grain demand

The demand for Australian grains is influenced by several domestic and international factors 
including population growth, income growth, dietary change, and the affordability and 
availability of Australian grains. Each of the several main influences on the demand for 
Australian grains is described in the following sub-sections. Demand influences and projections 
are for the period 2020 to 2040.

Population growth

UN data on population growth reveal that between 
1950 and 2021, the world’s population grew from 
around 2.54 billion people to 7.87 billion, an 
annual growth rate of 1.64 per cent. By 2050 the 
world’s population is estimated to be 9.69 billion 
(shaded region, Figure 1).

Between 2000 and 2020 the growth in the world’s 
population was 1.65 billion people. Yet from 2020 
to 2040 population growth is projected to be less 
at 1.40 billion people. The implication is that on a 
population basis alone, the challenge of feeding 
the additional world population over the next 
20 years is less than the challenge that faced the 
world in 2000. 

Statistics on hunger, malnutrition and real prices 
of grain for the period 2000 to 2020 reveal that 
scientists, farmers and governments were able to 
rise to the challenge of adequately feeding the 

additional 1.65 billion people in that period. 
However, their ongoing efforts will be required to 
feed a further 1.40 billion people added to the 
world’s population between 2020 and 2040. 

Regional variation in population growth

The growth in world population is not even across 
regions. Most of the world’s population resides in 
Asia (Figure 2) and almost 55 per cent of the 
world’s growth in population between 2000 and 
2020 was in Asia (Figure 3). However, from 2020 to 
2040, Asia’s share of the world’s growth in 
population will decrease to 39 per cent while 
Africa’s share will rise to 52 per cent. The focus of 
world population growth over the next few 
decades will shift from east Asia towards south 
Asia and sub-Saharan Africa. Europe’s population 
towards 2040 will decline slightly and other 
regions such as North America and South America 
will experience limited population growth.

FIGURE 1. 
World population since 
1950 and projections 
to 2050 0
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Examining further the spatial nature of population 
change towards 2040 reveals important structural 
shifts (Table 1). For example, the population in 
eastern Asia towards 2040 is projected to decline 
slightly, due to reductions in the populations of 
Japan and Korea and a very small increase in 
China’s population. By contrast, southern Asia is 
projected to display globally the largest increase 
in population at 357 million persons. West Africa is 
projected to be the other main source of the 
world’s population increase at 248 million persons. 
Fortunately for Australian grain exports, South East 
Asia is also projected to be another main source 
of the world’s population increase, with its 
population projected to grow by another 101 
million persons from 2020 to 2040 (Table 1).

FIGURE 2. 
Population by region in 
various years
Source: UN 
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FIGURE 3. 
Regional population 
growth in different 
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TABLE 1. Change in population in regions of Asia 
and Africa

Region

Population change (millions)

2000–20 2020–40

East Africa 188.0 262.0

Middle Africa 83.5 127.4

Southern Africa 16.1 14.6

West Africa 167.2 248.2

Northern Africa 74.9 84.0

Western Asia 95.0 74.6

Central Asia 19.0 18.2

Southern Asia 483.8 356.9

Eastern Asia 158.3 -2.4

South East Asia 143.6 100.6
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One implication of the strong population growth in 
West Africa is that Argentina, the EU and the Black 
Sea region will experience sea freight advantages 
over Australia in servicing any grain export market 
opportunities in that region. The resultant grain 
attracted into West Africa from Argentina, the EU 
and the Black Sea region is grain that is then not 
available for export into East Asia and South East 
Asia, traditionally key markets for Australian 
grains. The emergence of West Africa as a 
potential market opportunity towards 2040 means 
that Australia will more easily maintain its freight 
and market competitiveness in South East Asia 
and that market will continue to be a growing 
market, especially as South East Asia is 
climatically unsuited to wheat, barley and 
canola production.

Urbanisation

Associated with growth in the world’s population 
is the widely observed trend of urbanisation. 
Between 1950 and 2021 the world’s urban 
population grew annually at 2.6 per cent. The 
greater growth in the urban population has meant 
that, although 30 percent of the world’s population 
resided in urban areas in 1950, by 2050 the 
projection is for 70 per cent of the world’s 
population to be urbanites. Urban consumers are 
more likely to be wealthier, consuming more 

grain-based meats, more convenience foods 
(e.g. instant noodles), packaged and processed 
products, and more western-diet influenced grain 
products (e.g. biscuits and cakes).

The drift of populations to urban areas is driven 
by several influences. Increasingly, labour-saving 
and economies of size technologies are applied in 
agricultural production, lessening the demand for 
agricultural labour. Urban centres often offer better 
employment prospects, higher wages, better 
health services and superior higher education 
services that in combination attract people away 
from rural areas. As family sizes shrink in many 
developed and developing economies, then 
parents are able and prepared to spend more on 
each child. The education, health and social 
amenity facilities that parents seek to provide for 
their children are typically greater in urban 
localities fuelling the drift of population into 
urban areas.

In Australia’s key grain export markets in South 
East Asia, urbanisation trends are widespread with 
countries that display the highest per capita 
wealth (Singapore and Malaysia) also having the 
highest rates of urbanisation (Figure 4).

FIGURE 4. 
Levels of urbanisation 
in various South East 
Asian countries 0
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Effect of growth in per capita income 
and wealth

Overlaying the spatial change in world population 
growth and urbanisation is the distribution of 
wealth and income among the world’s population. 
Back in 1980, 22 per cent of the world’s population 
resided in high income countries (Figure 5). 
By 2020 only 16 per cent of the world’s population 
resided in high income countries and by 2040 that 
percentage will fall further to 14 per cent. A similar 
trend is observed for the population in 
upper-middle income countries whereby in 2020, 
37 per cent of the world’s population resided in 
upper-middle income countries, yet by 2040 that 
percentage will fall further to 31 per cent. 

Towards 2040 the greater proportional population 
growth will occur in countries ranked as lower-
middle income or low-income countries (Figure 6). 
The population growth between 2020 and 2040 in 
countries ranked as high, upper-middle or even 
low-middle will be less than occurred in those 
same countries between 2000 and 2020. The only 
countries in which population growth from 2020 to 
2040 will be greater than occurred from 2000 to 
2020 will be in low-income countries (Figure 6). 
Accordingly, most of the population-based growth 
demand for food (including grains) towards 2040 
will come from lower-middle and low-income 
countries; and much of their demand will be for 
food grains to provide base levels of 
adequate nutrition.

FIGURE 5. 
Populations in countries 
ranked by their per 
capita incomes

FIGURE 6. 
Population change in 
different time periods 
for countries ranked by 
per capita income
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It is possible to delve further into the relationship 
between countries’ per capita wealth or income, 
and their observed per capita expenditure on food 
(Figure 7) and bread and cereals (Figure 8). 
Per capita wealth (as measured by GDP) is strongly 
positively correlated with per capita expenditure 
on food, and less strongly with per capita 
expenditure on bread and cereals. 

Hence, one of the important ramifications of 
economic development in a country is that 
typically it enables greater per capita expenditure 
on food, and to a lesser extent, greater direct 
purchases (for food) of bread and cereals. 
However, as noted in Figure 8, per capita 
expenditure on bread and cereals quickly plateaus 

at higher levels of per capita GDP. The inference is 
that whilst most of the global population increase 
between 2020 and 2040 will occur in low-income 
countries, the demand for grains for human 
consumption is destined to continue to increase, 
being jointly driven by population and income 
effects. Some of those low-income countries are in 
South East Asia but a growing number towards 
and after 2040 will be in Africa. 

Some of the data in Figure 7 and Figure 8 can be 
represented differently to highlight particular 
countries. There are countries on Australia’s 
doorstep, like Cambodia, Myanmar, and the 
Philippines where expenditure on food is close to 
or higher than 30 per cent of their nations’ GDPs 

FIGURE 7. 
Countries’ expenditure 
on food versus their 
per capita GDP
Source: Based on data from 
the World Bank International 
Comparison Program in 2017

FIGURE 8. 
Countries’ expenditure 
on bread and cereals 
versus their per 
capita GDP
Source: Based on data from 
the World Bank International 
Comparison Program in 2017 0
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and expenditure on bread and cereals still 
accounts for around 10 per cent of their GDPs 
(Figure 9). By contrast, such is the wealth of 
Australia that people’s expenditure on food is only 
4.5 per cent of the nation’s GDP; and their 
expenditure on bread and cereals is only 
0.7 per cent of GDP. A similar story applies to other 
wealthy nations like the USA and Canada. 

For many South East Asian nations that Australia 
supplies grains to, the cost of food and the cost of 
bread and cereals remain major components of 
those countries’ GDP. Moreover, in some South 
East Asian countries, under-nutrition and 
malnourishment remain problems in some 
portions of their populations. Affordable, available 
food is often a given in much of Australia and 
over-consumption rather than under-consumption 
is the usual nutritional problem in Australia. Yet 
for Australia’s near neighbours having access to 
nutritious affordable food, including bread and 
cereals, remains an important challenge. 

An important caveat is that many Asian nations 
are also beginning to face the additional challenge 
of having a portion of their populations who 
experience health issues linked to over-
consumption of food. Over-consumption is likely 

to cause health and economic problems just as 
serious as under-nutrition. As discussed later, 
these emergent problems could form a strategic 
economic opportunity for the Australian grains 
industry, with its focus on production of grains for 
food and feed purposes. 

Relative pricing

Because grains are traded, market operations and 
efficient price discovery, should, in theory, lead to 
an efficient global distribution of grains. However, 
in practice, governments and industries undertake 
a range of activities that weaken or alter the 
efficient trade and flow of grain from producers to 
consumers. Tariffs, export taxes, non-trade 
barriers, quotas, subsidies, permit systems, 
inequitable fees and charges, and politicised 
approval processes are some of the many ways in 
which the relative prices of grains to consumers 
and producers are altered. The result is that grains 
are not uniformly priced and so their affordability 
to consumers is directly affected.

Governments in some countries introduce policies 
to make bread and other cereal-based foods more 
affordable to their populations. Egypt subsidises 
bread consumption. Russia and Argentina impose 

FIGURE 9. 
Consumers’ 
expenditure on food, 
bread and cereals, as a 
share of GDP, in 
key countries
Source: Based on ICP 
datasets for 2017 0

5

10

15

20

25

30

35

40

U
kr

ai
ne

Eg
yp

t,
 A

ra
b 

Re
p.

Ru
ss

ia
n 

Fe
de

ra
tio

n

Vi
et

na
m

Ca
m

bo
di

a

M
al

ay
si

a

Th
ai

la
nd

La
o 

PD
R

Ph
ili

pp
in

es

In
do

ne
si

a

Ch
in

a

Si
ng

ap
or

e

U
ni

te
d 

St
at

es

Au
st

ra
lia

Ko
re

a,
 R

ep
.

Ja
pa

n

Ex
pe

nd
it
ur

e 
as

 a
 s

ha
re

 o
f 
GD

P 
(%

)

Food Bread and cereals

M
ya

nm
ar

Ir
aq

Ar
ge

nt
in

a

Fr
an

ce

Ca
na

da

17

Grains industry supply/demand drivers and trends: Considerations for Australian grains R,D&E



South East Asian countries
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FIGURE 10. 
Consumers’ relative 
price levels for bread 
and cereals in 
key countries
Based on ICP datasets for 
2017. See: www.worldbank.
org/en/news/
slideshow/2020/09/16/
PLI-chart

wheat export taxes to make its wheat domestically 
more affordable and to generate taxation revenue. 
India imposes policies to ensure grain-based foods 
are affordably available to its low-income groups. 
The USA subsidises crop insurance; encouraging 
the higher-input production systems. At the other 
end of policy spectrum, the Japanese government 
controls the importation and sale of certain types 
of grain to provide income support to Japanese 
farmers, with Japanese consumers then paying 
more for certain bread and cereal foods. 

A result of these sorts of government policies and 
wider economic influences is that there is a global 
spread in consumer prices paid for bread and 
cereals (Figure 10). Consumers in wealthy 
countries like Japan and Korea, by world 
standards, pay relatively more for their local bread 
and cereals products. 

By contrast, subsidy and support measures in 
countries like Egypt and India, make bread and 
cereal products in those countries more 
affordable to their local consumers. In South East 
Asian countries that geographically are unsuited 
to wheat production, bread and cereal products 
need to be competitively priced to help feed 
their growing populations and to be a cheap 

source of calories and nutrients (light blue bars 
in Figure 10). Unlike the situation in highly 
developed countries like Australia or Korea, most 
South East Asian nations still contain millions of 
low-income households who need access to 
affordable bread and cereal products and so 
affordability of grains and grain-based products 
remain a priority. 

The importance of affordability is illustrated by 
sales of wheat by Australia to Vietnam in recent 
years. In the period January to August 2020 when 
Australian wheat was relatively expensive, 
Australia’s market share of Vietnam’s wheat 
imports was only 27 per cent. For the equivalent 
period this year, when Australian wheat has been 
attractively priced, Australia’s market share has 
risen to 77 per cent. Over 3mmt of Australian 
wheat will be exported to Vietnam in 2021.

Dietary issues

Grains like rice and wheat are known as staples, 
being fundamental ingredients in people’s diets. 
In the broad sweep of history, wheat is a relatively 
recent addition into people’s diets in South East 
Asia, but the ability to transform wheat flour into 
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easily and cheaply prepared noodle dishes has 
facilitated a widespread incorporation of 
wheat-based foods into the diets of many South 
east Asians, although their diets remain heavily 
rice-dependent. 

Because grains feature as a key ingredient in the 
diets of most cultures, it is unsurprising that across 
a range of countries expenditure on bread products 
and cereals comprises around 20 per cent of food 
purchases (Figure 11), although this proportion 
declines as the per capita wealth of a nation grows. 
If a country is poor, then a large proportion — up to 
40 per cent of per capita food expenditures — can 

be on bread and cereals. However, as per capita 
wealth grows as each person’s nutritional needs are 
more easily met, then expenditure on bread and 
cereals forms a decreasing share of food 
expenditure, with a wider variety of foodstuffs being 
bought. The affordability of bread and cereals and 
the physical limits on each person’s consumption of 
bread and cereals means that purchases of these 
products form a decreasing share of food 
expenditure and total consumption expenditures as 
per capita wealth increases. Typically, expenditure 
on bread and cereals represents under 1 per cent of 
a country’s GDP (Figure 12).
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FIGURE 11. 
Per capita expenditure 
on bread and cereals as 
a proportion of per 
capita expenditure on 
food in relation to 
countries’ per 
capita GDP

FIGURE 12. 
Bread and cereal 
expenditure as a share 
of country GDP and 
overall food purchases 
Note: the size of each bubble 
is that country’s per 
capita GDP -0.01
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In the world’s most populous region, Asia, a 
gradual transition has been underway for a few 
decades, shifting from a caloric deficit to adequacy 
and for parts of its population, a surfeit. This 
structural shift has wide-ranging implications for 
Australian grain exports into Asia, especially South 
East Asia. The magnitude of this shift is perhaps 
best explained via a single fact: for the first time 
in human history, more humans will die 
prematurely from over-consumption than those 
who perish from starvation. 

This phenomenon represents a strategic 
opportunity for Australian whole grain and healthy 
grain products as discussed later in this report. 

Another important influence of diet on demand for 
grain, as per capita wealth grows, is the 
consumption of meat, dairy products, eggs and 

alcohol, because the production of these 
commodities often depends on various grains. 
Feed grains often underpin meat production; 
especially of pork, chicken and duck. Egg and 
dairy production also often depend on access to 
feed grains. Beer production mostly relies on 
malt barley.

As per capita GDP of a country increases from a 
low base, marked increases in meat expenditure 
occur. Eventually meat expenditure plateaus at 
high per capita wealth (Figure 13). Figure 14 shows 
the expected growth in consumption of different 
types of meat from 2017 to 2029 for developing 
and developed countries; supporting the finding 
from Figure 13 that consumption of meat plateaus 
at higher incomes. However, because growth in 
the world’s population towards 2040 will occur 

FIGURE 13. 
Per capita expenditure 
on meat versus per 
capita GDP

y = 105.94ln(x) – 625.37
R2 = 0.4727 
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FIGURE 14. 
Projected growth in 
global livestock meat 
production (carcass 
weight) in developed 
and developing 
between 2017 
and 2029
Source: Adapted from 
Harrison et al (2021) 0
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mostly in developing countries, it follows that 
their meat consumption and therefore demand for 
feed grains will greatly increase in coming 
decades. Regarding expenditure on dairy products 
and eggs (Figure 15), a similar pattern of 
consumption occurs to that shown in Figure 13, 
although the per capita amount spent on dairy 
and eggs is less than spent on meat.

Alcohol consumption follows a similar 
consumption trajectory to meat, dairy products 
and eggs insofar as consumption expenditure 
increases at a decreasing rate as per capita wealth 
increases (Figure 16). Per capita expenditure on 
meat plateaus at a much higher level than per 
capita expenditure on bread and cereals 
(see Figure 8 versus Figure 13).

The plateauing of expenditure on bread and 
cereals at higher incomes has implications for 
Australian food grain exports to north Asia. Growth 
in north Asian countries’ per capita wealth is 
cementing their global positions as developed 
nations, but this lessens their per capita 
consumption expenditure upside for bread and 
cereals. Moreover these economies are subject to 
either a marked slowdown (e.g. China) or 
reversion (e.g. Japan and Korea) in their 
population growth towards 2040. An inference for 
the Australian grains industry is that these 
traditionally important grain markets in north Asia 
are likely to become low growth prospects towards 
2040 for Australia’s main traditional food grain 
export: wheat. The caveat is the opportunity for 
Australian whole grains like wheat, barley and 
oats to play a larger role in the health food sectors 

y = 60.891ln(x) – 385.31
R2 = 0.4953 
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FIGURE 15. 
Per capita expenditure 
on dairy and eggs 
versus per capita GDP

FIGURE 16. 
Per capita expenditure 
on alcohol versus per 
capita GDP 0
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in these economies. Having said that, the sheer 
size of China’s population is such that whenever 
they need to supplement their domestic 
production with imports, the volume of imports is 
liable to be very large, making China always a 
potentially valuable export opportunity.

South East Asian countries by contrast offer twin 
beneficial sources of demand; population growth 
and per capita income growth from a low base, in 
many cases. Plus, they also offer the emerging 
opportunity to grow the whole grain, soft wheat, 
noodle and bread wheat segments of grain sales. 

For all Asian countries, however, of more strategic 
importance globally is the prospect of their greater 
reliance on feed grains, supported by wealth and 
dietary changes towards 2040. Consumption of 
bread and cereals experiences a plateauing in per 

capita expenditure after per capita GDP is above 
$10,000 USD (Figure 8). By contrast, per capita 
meat consumption expenditure only starts to 
plateau when per capita GDP is roughly above 
$30,000 USD (Figure 13). Moreover, many countries 
in Asia, apart from South Asia (e.g. India), have a 
cultural affinity with meat consumption, 
principally chicken, duck and pork. Meat forms a 
much more important component of food 
purchases than bread and cereals (Figure 17). 
Accordingly, as Asian populations grow in size and 
their per capita wealth increases then their 
associated demand for feed grains to support 
meat consumption, and to a lesser extent dairy 
and egg production (Figure 15), will increase. 

The increasing global relative importance of feed 
grain production and trade is discussed in the 
next section.

FIGURE 17. 
Meat expenditure as a 
share of country GDP 
and overall food 
purchases
Note: the size of each bubble 
is that country’s per 
capita GDP -0.01
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International supply of grain

From the mid-1970s until the late 1990s, global grain production for food and feed purposes 
was equally important (Figure 18). However, from the 2000s onwards a divergent greater focus 
on feed grain production and utilisation emerged, along with a lift in production of 
energy crops.

Various demand and supply influences are 
explanators of this shift in focus of grain 
production and use. Mandated use of biofuels in 
Europe, North America and South America created 
an enhanced demand for energy crops. Per capita 
income increases and associated dietary shifts 
generated additional demand for feed grains. 
GM technologies were mostly applied to feed 
grains and facilitated farmers’ embrace of these 
crops (e.g. RoundUp-Ready® corn and soybeans). 
Often large commercial investments in GM 
technologies and associated crop breeding fuelled 
higher rates of yield growth in these feed crops 
relative to traditionally, publicly-funded food crops 
like wheat and malt barley, improving the gross 
margin attractiveness of these crops to farmers.

Despite the similar volumes of food and feed 
crops produced from the mid-1970s until the late 
1990s, a much greater volume of feed grains was 
traded (Figure 19). Often food security and food 
grain self-sufficiency greatly matter to 
governments across the globe. Several Asian 
countries have policies specifically targeted to 
encourage their self-sufficiency in rice and other 

key food grains where relevant (e.g. wheat in 
China and Japan; pulses in India) that then 
lessens trade in these food grains, relative to 
feed grains.

From the mid-1970s until the late 1990s, often 
around 10 per cent of the global production of 
food grains was traded compared to about 
20 per cent of feed grain production (Figure 20). 
One ramification of these low percentages is that 
typically grain trading is a residual activity for 
many countries, insofar as they acquire additional 
grain to supplement their national grain 
production to ensure food security. There are only 
a handful of nations capable of reliably producing 
sizeable exportable surpluses of grain, especially 
feed grains.

Interestingly, from the 2000s onwards, a growing 
proportion of food and feed grain production is 
traded, with the proportion of feed grain being 
traded growing at a slightly greater pace than that 
for food grain (Figure 20). The reason for this is 
principally due to the emergence of Brazil and the 
Black Sea region as globally important grain 
exporters, as discussed by Kingwell (2019). 

FIGURE 18. 
Grain production 
according to end use
Source: FAOSTAT 0
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FIGURE 20. 
Proportion of grain 
production traded
Source: Based on 
FAOSTAT data 0
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Population in the Black Sea region is stable and 
not growing (Figure 21); hence satisfying domestic 
demand for grain in that region is not a frequent 
challenge due to rising grain yields and increased 
areas planted to crops (Figure 22 and Figure 23).

In Brazil and the Black Sea region, escalating crop 
exports have been underpinned by growth in the 
area of crop harvested (Figure 22) and strong 
growth in crop yields (Figure 23), and grain 
exports as a proportion of grain harvests have 
increased (Figure 23).

So great has been the growth in crop production 
in Brazil and the Black Sea region that they are 
now key players in many global markets of traded 
grains. Russia, for example, has surpassed the 
USA as the world’s principal source of wheat 
exports. Russia has grown its area of harvested 
wheat from 21.3 million hectares in 2000 to over 
28 million hectares in 2020 and its wheat 
production has increased from 34.4mmt in 2000 to 
over 85mmt in 2020. By contrast the USA now 
plants less wheat than it did a century ago.

FIGURE 19. 
Grain trade by end use
Source: FAOSTAT 0
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FIGURE 22. 
Crop area harvested in 
Brazil and the Black Sea 
region since 2000 0
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FIGURE 23. 
Grain production 
indicators for Brazil and 
the Black Sea region 
since 2000
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Domestic grain demand

Australia produces a variety of grain crops. The 
main grain grown is wheat. It is used in raw form 
as a feed grain or a main ingredient in a range of 
food products. It can be converted into flour and 
millmix, with the flour used in local manufacture 
of breads, noodles, cakes, pastries and biscuits. 
Barley is both an export grain as well as a local 
feed grain. In addition, it can be transformed into 
malt, mostly for beer production. Canola can be 
exported or used locally, crushed into oil and 
canola meal, with the latter used as an animal 
feed. Pulses such as lupins, chickpeas and field 
peas are exported and used locally for human 
consumption or, in the case of lupins and 
sorghum, for animal feeding. 

What most drives the domestic demand for grain 
is the size of Australia’s population, its age 
structure and its rate of growth, along with the 
dietary preferences of Australians.

Feed grain consumption 

Affecting the demand for feed grains in Australia 
has been a shift in the composition of meats 
consumed in Australia. Australians, on average, 
continue to consume between 105 to 
110 kilograms of meat, on a carcass weight basis, 
each year. Beef, veal and lamb, once the most 
popular meats, are now the least consumed meats 

(Figure 24). Chicken and pork have become the 
most consumed meats in Australia. Per capita 
chicken meat consumption has increased 5-fold 
since the mid-1970s. Poultry is now the most 
consumed meat at around 48 kg per person. 
Beef and veal and pig meat each account for 
between 20 and 30 kg per person. Fish, not 
mentioned in Figure 24, accounts for around 
15 kg per person and sheep meat is under 7 kg 
per person.

What has driven the altered composition of meat 
consumption is mostly changes in the relative 
prices of the different meats (Figure 25). This 
change in the pattern of meat consumption in 
Australia has important implications for the 
demand for feed grains. Back in the 1970s and 
1980s when consumption of beef and sheep meat 
was commonplace, much of that meat was based 
on animals grazing pastures. However, increasingly 
these animals are subject to grain finishing, and 
pork and chicken meat production is entirely 
dependent on grain-feeding. Hence, an increasing 
proportion of the meat consumed by Australians is 
derived from grain-feeding.

The grain-based meats that now dominate 
Australians’ meat consumption represent very 
efficient use of feed grains (Table 2). Chicken and 
pig meat have far better feed conversion ratios 
than beef or sheep meat production.

FIGURE 24. 
Composition of meat 
consumption in 
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Estimates of the volumes of feed grains used by 
various livestock industries in Australia 2017–18 
are shown in Table 3. Some of the livestock 
industries in Table 3 primarily serve Australia’s 
domestic market. Such industries include 
aquaculture, eggs, horse, poultry meat and pork. 
Other industries such as beef, dairy and sheep are 
more export oriented.

For livestock industries mainly with a domestic 
market focus, their dependence on feed grains will 
mostly be a function of change in the size of 
Australia’s population towards 2030 and shifts in 
dietary preferences that favour or discourage 
consumption of animal products. The nature of 
each livestock industry also influences the 
demand for feed grain. For example, industries 
like aquaculture, poultry and eggs are far less 

FIGURE 25. 
Retail price indices of 
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TABLE 2. Feed conversion ratios in meat production

Product attribute Chicken Pork Beef

Feed conversion for liveweight (feed weight/liveweight of animal) 1.8a 3.6b 10

Feed conversion for end product (feed weight/carcase weight) 2.4b 5b 17b

Protein content (% of edible weight) 20.0 14 15

Note: a See www.chicken.org.au/facts-and-figures/#Efficiency_of_Chicken_Production 
b Based on industry sources. Also see Alexander et al. (2016) and Dalton and Keogh (2007).

TABLE 3. Feed grain use by livestock industries in 
Australia in 2017–18

Feed grain use (kt)

Poultry meat 3261

Eggs 998

Pork 1632

Dairy 2628

Beef 3913

Sheep 309

Horse 443

Aquaculture 164

Other 190

Total 13,538

Source: Spragg (2018)
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exposed to the vagaries of climate, unlike the 
cattle and sheep industries, and so can quickly 
alter their production in response to market 
surges or downturns. Their short breeding cycles 
facilitate their responsiveness to market 
conditions. By contrast, the long intervals in 
breeding cycles for cows and ewes means that 
any expansion in their herd or flock size occurs 
slowly and is vulnerable to any prolonged 
sequence of adverse seasons. Hence, any strategic 
alteration in feed grain use by the sheep and 
cattle industry tends to occur slowly; 
notwithstanding the dramatic impact that drought 
can have on feed grain demand.

Towards 2040, further dietary change is likely 
among the Australian population with a gradual 
rise in vegetarianism (Morgan 2016), increased 
consumption of farmed fish and a further reduced 
frequency of red meat consumption. The 
implications of this dietary shift are a likely 
plateauing or lessening of per capita meat 
consumption, and a further relative decline in red 
meat consumption; despite per capita wealth 
potentially increasing. Globally, usually as per 
capita wealth increases so does per capita meat 
and dairy product consumption. However, in highly 
developed economies, per capita meat 
consumption often is projected to plateau (OECD — 
FAO, 2019).

Meat and dairy production account for over half of 
Australia’s agricultural greenhouse gas emissions 
and heavily draw on water resources (CSIRO, 
2019), thereby fuelling environmental concerns 
that lead some consumers to reduce their 
consumption of these products. For some other 
consumers, ethical issues surrounding animal 
welfare encourage a switch away from 
meat consumption.

Australia’s population is projected to reach 
30.6 million people in 2040 (UN 2019) or an 
additional 5.07 million people. Importantly for feed 
grain demand, the ageing of Australia’s population 
will help maintain Australia’s relatively high per 
capita consumption of livestock industry products 

with the age interval in which per capita 
consumption of meat is highest is 19 to 50 years 
of age (Sui et al 2017). 

Although the coronavirus pandemic has limited 
Australian immigration and reduced population 
growth, part of the economic recovery from the 
pandemic could be a raising of immigration limits. 
The issue of a ‘big’ Australia has already 
resurfaced in political discussion so if additional 
immigration occurs then the UN projections for 
Australia’s population in 2040 could prove to 
be conservative. 

For livestock industries with a dominant focus on 
the domestic market, the growth in Australia’s 
population represents new demand and new sales 
opportunities. For other industries, such as beef 
and sheep meat, their product will either be 
diverted from an export market onto the growing 
domestic market, or the combination of demand 
pull from the export and local markets may trigger 
greater production and therefore a greater demand 
for feed grains to service these markets. 

To satisfy the feed grain demand growth in the 
industries listed in Table 4 will require the supply 
of an additional 2.2mmt of feed grains. Between 
2017–18 to 2021–22, Australia produced on average 
45.1mmt of winter and summer crops. To satisfy 
the additional demand for feed grains listed in 
Table 3 will require around a 5 per cent increase in 
Australia’s crop production. An important 
assumption is that Australia will not increase its 
importation of feed grains, mostly soybean meal. 
If Australia does increase both its grain production 
and feed grain imports, then more grain will be 
available for export than estimated in this report. 
In addition, we assume that Australia’s share of 
pork consumption based on imported pork will 
lessen. If this does not occur and Australia is 
increasingly reliant on imported pork, then the 
domestic demand for feed grain will be less than 
estimated here, and export grain volumes will be 
more than reported here.
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The production prospects for sheep, beef and 
dairy are more uncertain relative to the other 
livestock industries as many factors affect their 
growth prospects. However, record saleyard prices 
for sheep and cattle and recent high prices for 
wool are providing strong incentives for farmers to 
rebuild gradually Australia’s sheep flock and cattle 
herd over the next few years.

Currently, drought aside, feed grain use for beef 
and sheep production is 3.91mmt and 0.31mmt 
respectively (Table 3). By 2040, a 15 per cent 
increase in the beef and sheep population in 
Australia will create additional demand for feed 
grains of around 0.59mmt and 0.05mmt 
respectively. The demand for feed grains in the 
sheep industry may increase if there is an even 
stronger focus on lamb production with finishing 
of lambs using grain-feeding.

For dairy, two-thirds of Australia’s milk output 
comes from Victoria and nationally, cow numbers 
and milk output have continued to decline, 
currently being around 1.62 million cows and 
8.8 billion litres respectively. Per capita 
consumption of fresh milk has reduced slightly to 
be around 100 litres per person per annum, and 
cheese, butter and yoghurt consumption are 
mostly stable. Feed use by Australian dairying 
towards 2040 is expected to change in line with 
population growth (i.e. by 97kt). 

Accounting for all the above-mentioned trends and 
influences likely to affect the domestic demand for 
feed grain then, by 2040, the demand for feed 
grains in Australia is likely to increase by around 
2.94mmt. Of course, in some years, due to 
drought, larger volumes of feed grains will be 
required to support beef cattle, dairying and 
extensive sheep grazing enterprises.

Since the mid-1990s feed grain use of wheat in 
Australia has displayed a consistent greater rate of 
increase than wheat used for feed purposes 
(GGL 2021) such that currently around 5.5mmt of 
wheat is used for feed purposes in Australia 
versus 3.5mmt for food purposes. The ramification 
of these diverging trends in use is that 
increasingly, for wheat, its feed use will play an 
increasingly important economic role. A similar 
situation is likely for barley. 

Food grain consumption 

Towards 2040, complementing the local feed grain 
demand will be local demand for grain as a food 
ingredient. Grains are used in breakfast cereals, 
snack bars, for the manufacture of bread, cakes, 
biscuits, pastries, in domestic and retail food 
preparation, as malt for beer, as cooking oils and 
as meal ingredients (e.g. pulses). Currently about 
3.03mmt and 1mmt of grain are used in Australia 
for flour milling and malt production respectively. 
Of the 0.9mmt of malt annually produced in 
Australia (Barley Australia, 2019) only about 
0.23mmt is used domestically, so about 0.67mmt 
of malt is exported (or approximately 0.76mmt of 
barley grain equivalent. Almost all flour produced 
in Australia is consumed domestically. Australia 
usually exports 23kt of wheat flour and imports 
19 to 27kt of wheat flour each year. Assuming per 
capita consumption of flour and malt remains 
unchanged in Australia towards 2040, then the 
increase in Australia’s population will require an 
additional 0.80mt of grain for flour and 
malt production.

TABLE 4. Additional feed grain estimated to be required 
in 2040 for various industries with a domestic focus

Additional feed grain use 
(mmt)

Poultry meat 1.06

Eggs 0.18

Pork 0.75

Horse 0.08

Aquaculture 0.09

Other 0.04
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Domestic grain supply

Australia’s winter crop production increasingly dominates the nation’s grain production, 
although the area sown to winter crops has plateaued since the mid-2000s (Figure 26). Unlike 
the situation in competitor countries like the Black Sea region, Australia has not increased its 
crop area since the late 2000s. Nonetheless, production continues to trend upwards, although 
yield volatility continues to cause marked variation in that trend.

The area planted to wheat greatly increased during 
the 1990s and increased at a lesser rate in the 
2000s, before trending downwards during most of 
the 2010s (Figure 27). The barley area trended 
consistently upwards until the end of the 2000s, 
after which it has plateaued. The area of canola by 
contrast has largely sustained an upward 
trajectory, moving from a largely unknown crop in 
the late 1980s to regularly forming between 10 to 
15 per cent of Australia’s planted crop area. Pulses 
regularly form around 9 per cent of Australia’s 
planted crop area, but the mix of pulses planted 
has undergone substantial change with a marked 
erosion in the area planted to lupins, offset by 
increased plantings of chickpeas, lentils and faba 
beans. The area of field peas has drifted lower. 

Western Australia (WA) has less yield variability 
compared to key grain-growing regions in NSW and 

Vic, but all regions display constrained yield 
growth (Kingwell 2019). Figure 28 displays the 
rates of change in wheat yield across Australia 
over the period 1990 to 2017. Many parts of NSW, 
Vic, SA and central and eastern parts of WA’s 
grainbelt show very little yield advancement, 
despite the best endeavours of plant breeders, 
agronomists, farmers and agricultural engineers. 
Only in more southern or higher rainfall regions 
are higher rates of yield improvement observed. 
National and state aggregated statistics on grain 
production mask these important spatial changes 
in grain production. Australia’s major grain 
handlers have noted these spatial changes and 
accordingly have adjusted their investments in 
grain handling and storage facilities.

By 2040, assuming no increase in Australia’s crop 
area, but assuming crop yields continue follow the 

FIGURE 26. 
Australian crop 
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FIGURE 28. 
Spatial time trends in 
wheat yields in 
statistical sub-divisions 
across Australia from 
1990 to 2017
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same yield trends observed over the last few 
decades (i.e. 0.67 per cent yield increase per 
annum) then the additional amount of grain 
produced in Australia will be 6.28mmt. Of that 
increase, 3.74mmt will be required to satisfy the 
larger demand from Australia’s domestic feed and 
food markets. Accordingly, by 2040, Australia will 
only offer an additional 2.54mmt for export. 
Hence, in relative terms over the next two decades 
Australia’s domestic market, particularly its feed 
market, will increase in relative importance. 
A corollary is that whenever eastern Australia 
experiences prolonged drought, a known feature 
of climate projections, then eastern Australia will 
export very little grain and instead will run down 
grain stocks and import large volumes of grain 
from any grain surplus region of Australia, such as 
Western Australia. 

Given the spatial distribution of grain production 
and population in Australia, grain production in 
eastern Australia is likely to focus increasingly on 
domestic feed market opportunities. By contrast, 
in less populous regions like South Australia and 
Western Australia the focus will remain on export 
markets, supplemented by opportunistic grain 
sales to eastern Australia, generated by adverse 
seasonal conditions in eastern Australia.

In Australia, future domestic demand for grain and 
the future supply of grain are not closely spatially 
aligned, principally due to three-quarters of 
Australia’s population residing in eastern Australia. 
The growing relative importance of the east coast 
demand for grain towards 2030 can be illustrated 
by assuming that three quarters of the additional 
demand for feed grains in Australia will come from 
the east coast and the same proportion would 
apply to grain required for flour and malt 
production. This would mean that by 2040 an 
additional 2.81mmt would be demanded by the 
east coast domestic market. If eastern Australia 
maintains its share of Australian grain production 
towards 2040, then the additional grain production 
in eastern Australia will be 3.20mmt. In other 
words, most (i.e. almost 90 per cent) of the 
additional grain production in eastern Australia 
towards 2040 will need to flow to the east coast 

domestic market to satisfy its demand for feed 
and food grains.

By contrast, for Western Australia and South 
Australia, their states’ domestic demand only 
requires 0.84mmt to be produced, yet if these 
states retain their share of national grain 
production then by 2040 they will produce an 
additional 3.08mmt. This means an additional 
exportable surplus from these States of 2.24mmt. 
This additional volume of grain, able to flow to 
export markets, will help lower their regions’ unit 
supply chain costs, as those costs are mostly 
volume-based.

Towards 2040, especially in eastern Australia, the 
production and storage of feed grains is likely to 
become commercially more attractive, especially 
whilst interest rates remain low. The likelihood of 
little additional exportable grain surpluses being 
produced in eastern Australia towards 2030 has 
other important implications for the use and 
ownership of export infrastructure (e.g. export 
grain terminals) and road and rail services to ports 
in eastern Australia. The inland rail, due for 
completion around 2025 could play an important 
role in more cheaply and effectively servicing 
regional demands for feed grains and fodder, 
especially when regional droughts occur.

Worth noting is how the export quality of 
Australia’s main export crop, wheat, may change 
towards 2040. If eastern Australia increasingly 
focuses on feed grain production and the domestic 
food market, then an increasing proportion of the 
nation’s wheat exports are likely to come from 
increased wheat production in Western Australia 
and South Australia. These states produce a 
different mix of wheat classes to the northern 
parts of eastern Australia’s wheat belt and so the 
export quality profile of Australian wheat will alter. 
Australia is unlikely, for example, to be a reliable 
exporter of increasing volumes of high protein 
wheat (APH and AH classes). By contrast, greater 
export volumes of APW, ASW and AWW are likely to 
be available from Western Australia and 
South Australia.
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The increased relative importance of domestic 
markets towards 2040 is a view increasingly 
accepted by many stakeholders. For example, 
Table 5 shows the shift in grain production and 
use in NSW from 2016 to 2036 as estimated by TPA 
(2018). Very little increase in the bulk export of 
grain from NSW is projected, yet large increases in 
the domestic use of grain is anticipated. 
Interestingly, despite the current difficulties 
plaguing the trade of containerised products, a 
notable increase in exports of containerised grain 
is projected. The domestic market share of grain 
production is anticipated to grow to about 
60 per cent; being the main focus of grain use.

The greater emphasis on containerised grain trade 
is likely to feature more in states that towards 
2040 cannot rely on consistent large volumes of 
exportable surpluses required to underpin the 

cost-effectiveness of bulk exports. Hence, in states 
like Qld, Vic and NSW containerisation of a range 
of grains will increasingly occur, especially if the 
cost of double-stacking and transport via the 
inland rail is sufficiently commercially attractive. 
In WA, the construction of Westport should boost 
the profitability of the containerised export of 
grains and fodder and benefit growers via export 
competition for their farm products.

Towards 2040 greater grain production in Australia 
is likely to be undertaken by larger and fewer 
grain farm businesses. Farm consolidation and 
greater spatial diversification are trends likely to 
continue towards 2040. The implication is that 
economies of size will remain a key feature of 
successful grain production in many grain-growing 
regions of Australia.

TABLE 5. Actual and projected grain production and use in NSW: 2016 and 2036

Grain parcel End user
Tonnage in 2016 

(mmt)
Tonnage in 2036 

(mmt)

Bulk Domestic feedlots 1.8 2.5

Bulk Domestic food and industrial use 2.8 3.7

Bulk International food use 2.6 2.7

Containers International food use 1.1 1.7

Total 8.4 10.6

Source: TPA (2018), NSW DPI and GrainCorp
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Market outlook for key grains

Estimating countries’ future import demands for different grains is understandably challenging 
as so many factors influence any one country’s supply and demand of different grains. 

Some of the key influences include rates of growth 
in population size, changes in per capita incomes, 
land available for crop expansion, rates of yield 
improvement, domestic policies that protect or 
expand agricultural production, changes in 
exchange rates, technology changes, climate 
impacts, changes in transportation costs, dietary 
changes and environmental and energy policies. 

In forming projections of future global grain 
importation, the main datasets used were from 
the USDA and the UN with log-linear projections 
being applied (see Table 6).

The principal grain produced and exported from 
Australia is wheat, so it is worth first gauging 
what the future global import demand for wheat 
might be in 2040. From 2000 to 2020, wheat 
formed between 46 to 68 per cent of the annual 
value of crop exports from Australia (GGL 2021) 
with Asian countries being the main destinations 
of Australian wheat exports. 

Wheat

A geographically diverse set of countries 
consistently import wheat and the global volume 
of wheat imports is projected to grow (Figure 29) 
by 60mmt from 2020 to 2040. Countries projected 
to greatly increase their importation of wheat are 
Bangladesh, Indonesia, Philippines, Afghanistan, 
India, Nigeria, Algeria, Egypt, and Saudi Arabia 
(Figure 29).

Of great importance to Australia is the projection 
that several countries in South East Asia 
(Indonesia, Philippines, Vietnam and Thailand) will 
markedly increase their importation of wheat 
(Figure 30). The proximity of these countries to 
Australia, their inability to produce wheat and 
their ability to use wheat of the type produced in 
Australia bestows on Australia a likely comparative 
advantage and certainly a strategic advantage. 

TABLE 6. Data sources and estimation method for import projections

Variables Source Method

Production USDA Log-linear forecast

Imports USDA Function of Production and Consumption

Exports USDA Function of Production and Consumption

Domestic consumption USDA Population * Consumption/hd

Population UN UN prediction

Ending stocks USDA Forecast based on log-linear regression

Consumption/hd Forecast based on log-linear regression
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Noting that towards 2040 Australia is unlikely to 
have a large increase in its wheat exports, 
Australia thus only needs to secure a small share 
of the growth in wheat imports in South East Asia 
to accommodate the additional export sales. By 
illustration, the additional wheat import demand 
among the South East Asian countries displayed in 
Figure 30 totals 13.7mmt; yet by 2040 Australia is 
likely to only have an extra 2.54mmt of all grains 
available for export. Assuming that 70 per cent of 
the 2.54mmt is wheat available for export then 
Australia only needs to capture 13 per cent of the 

growth in the import volume of wheat from these 
South East Asian countries. Globally, Australia only 
needs to capture 3 per cent of the growth in 
global import demand for wheat in 2040 to sell its 
additional 1.78mmt of wheat available for export 
in 2040.

Although the Black Sea region and Argentina, 
unlike Australia, have a capacity to further 
substantially enlarge the volume of wheat they 
export towards 2040, much of their exports are 
more likely to head to their nearby markets. 

FIGURE 29. 
Key countries’ wheat 
imports in recent years 
and projections for 
2036–40

FIGURE 30. 
Key countries’ wheat 
imports in recent years 
and projections for 
2036–40
South East Asian countries 
highlighted in blue 
cross-hatching
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The Black Sea preferentially will serve Egypt, Saudi 
Arabia, Algeria, Turkey, Yemen, Morocco and 
Afghanistan whilst Argentina preferentially serves 
growth in Brazil and Nigeria.

Barley

From 2000 to 2020, barley consistently formed 
between 16 to 20 per cent of the annual value of 
crop exports from Australia (GGL 2021) with China 
emerging as a key destination. However, in May 
2020 China imposed punitive tariffs on Australian 
barley that abruptly and effectively closed that 
market to Australian barley. Subsequently, the 
pivot away from China has seen Australian barley 
re-enter markets in the Middle East and led to 
other subsidiary markets being developed.

The global import demand for barley is expected 
to increase by 15.7mmt towards 2040 (Figure 31). 
Of that increase 6.6mmt is estimated to flow to 
China. Hence, there is a 9.1mmt demand increase 
in other markets towards 2040. Thailand and 
Vietnam combined are projected to require an 
additional 2.3mmt of imported barley by 2040. 
Other even more important growth markets are 
Saudi Arabia and Iran. However, these markets 

could be served by the Black Sea region and 
eastern Europe.

The global average import of barley over the 
period 2017–21 (exclusive of China) was 22.2mmt 
and by 2036–40 the equivalent will be 31.2mmt. 
Hence, although China will remain the world’s 
largest importer of barley, if the Chinese market 
remains barred to Australian barley (an unlikely 
scenario), growth in demand in other markets 
offers diverse market opportunities for Australian 
barley. Obviously, nearby markets in Thailand and 
Vietnam and any other South East Asian markets 
that develop over the next two decades are likely 
to be markets in which Australian barley may have 
a freight-based and security of supply 
comparative advantage. 

Because Australian barley is exported for feed 
purposes, as well as for malting, future global 
imports of corn, the world’s main feed grain, 
will affect the feed market prospects for barley. 
Figure 32 displays the nature of global corn 
imports in recent years and projections towards 
2040. A 75 per cent increase in the import quantity 
of corn is projected with 302.8mmt of corn being 
imported by 2040. 

FIGURE 31. 
Key countries’ barley 
imports in recent years 
and projections for 
2036–40
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The growth in corn imports is 129.5mmt, dwarfing 
global wheat imports that are projected to 
increase by half that amount at 60mmt. Large 
increases in import demand for corn are projected 
for Mexico, China, Vietnam, Egypt, and India. 

Corn is the primary feedstock for ethanol 
produced in the USA, accounting for more than 
98 per cent of its ethanol production. The USDA 
(2021) considers that towards 2030 the amount of 
corn used for ethanol production will not increase 
and that motor gasoline consumption over the 
coming decade will gradually decline. Alternative 
fuels and technologies (electric, natural gas), 
rising energy efficiency, and changing consumer 
transport habits will slow any growth in demand 
for biofuels. However, limited alternatives for 
heavy-duty and aviation fuel will support an 
enlarged role of biofuels in these sectors towards 
2030 and beyond. 

In 2020 about a third of US corn production was 
used for ethanol production (i.e. 128mmt). If by 
2040, the US ethanol industry disappeared (highly 
unlikely), due to the decarbonisation of the US 
transport system, then all corn currently used for 
ethanol production in the USA would satisfy the 
projected increase in corn feed demand in 2040. 

In such a case, there would be no need for yield 
or area increases for corn production elsewhere in 
the world. 

The inference is that satisfying the projected 
additional global demand for feed grains (mostly 
corn) by 2040 will be made increasingly easier 
whenever and wherever the demand for biofuels 
abates and other technologies or non-carbon fuels 
increasingly underpin transportation systems.

In the USA and Canada, any corn area that in the 
future not needed for ethanol production instead 
will be available for feed markets initially mostly 
in Mexico and China. How quickly North America 
and Europe shift away from biofuels depends on 
many factors but as the USDA point out, in the 
near-term little growth in ethanol demand is likely 
in the USA. In the longer term the most likely 
prospect is a more rapid transition away from 
carbon-based fuels, including biofuels. The 
ramification is that rather than having energy, 
feed and food demands competing for use of corn 
and other biofuel crops, a plausible future towards 
2040 is that mostly feed and food demands will 
compete for crop hectares.

FIGURE 32. 
Key countries’ corn 
imports in recent years 
and projections for 
2036–40 0
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Canola

From 2000 to 2020, canola formed between 6 to 
14 per cent of the annual value of crop exports 
from Australia (GGL 2021) with the European Union 
being the principal destination. Since 2019, due to 
more favourable growing conditions, canola 
production and exports have substantially 
increased with exports in 2020–21 and 2021–22 
being 3.5mmt and 4.0mmt respectively. 
Implications of the market outlook for canola are 
discussed in more detail in a later sub-section, as 
canola’s future will crucially affect the crop 
portfolio mix on Australian farms in 
coming decades.

Although the European Union is the principal 
destination for Australian canola, the European 
Union already produces a large amount of 
oilseeds, mostly rapeseed. Nonetheless rapeseed 
demand outstrips domestic supply in the 
European Union causing the import of large 
volumes for crushing, which mainly come from 
Ukraine, Canada, and Australia. The European 

Union’s dependency on imports has increased 
since the rapeseed area in the European Union 
has declined in recent years because rapeseed 
cultivation has become less attractive for farmers, 
principally due to the ban on neonicotinoids in the 
European Union. The ban makes rapeseed 
cultivation both more difficult and costly. The 
remaining insecticides available are not as 
effective, resulting in higher insect damage 
despite increased frequency of pesticide 
applications. Higher costs and lower yields make 
rapeseed less competitive compared to 
other crops. 

The European Union rapeseed market is driven by 
the demand for products after crushing — 
rapeseed meal and rapeseed oil. The oil being the 
most important driver and it is mainly used in the 
manufacture of biodiesel. However, to meet 
emission targets, the European Union is planning 
to eliminate petrol and diesel cars by 2035. 
If biodiesel use declines quickly importation of 
canola by 2040 could cease (Figure 33). 
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FIGURE 33. 
Key countries’ canola 
imports in recent years 
and projections for 
2036–40
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FIGURE 34. 
Key countries’ sorghum 
imports in recent years 
and projections for 
2036–40 0

2000

4000

6000

8000

10,000

12,000

So
rg

hu
m

 i
m

po
rt

s 
(k

t)

2017–21     2036–40

Et
hi

op
ia

Ch
in

a

Ja
pa

n

Eu
ro

pe
an

 U
ni

on

U
ga

nd
a

Er
itr

ea

Ta
iw

an

So
m

al
ia

M
ex

ic
o

Ke
ny

a

Su
da

n

So
ut

h 
Su

da
n

Sorghum

Global imports of sorghum are projected to 
more than double over the next two decades 
(Figure 34), rising from 7.5mmt to 19.1mmt, with 
China and Ethiopia being the main importers. 
Australia’s production of sorghum is subject to 
marked volatility such that over the last decade 
production has ranged from 1 and 2.2mmt and 
sorghum exports have been between 0.07 and 
1.3mmt. In the 5 years since 2015–16 Australia’s 
average share of global exports of sorghum has 
been 7 per cent. Even if Australia doubled its 
exports of sorghum towards 2040 its share of the 
global trade in sorghum would be unchanged. A 
challenge for Australian sorghum producers and 
marketers is how best to achieve adequate 
returns on export markets whilst simultaneously 
pursuing greater market diversification. 

Oats

Globally, oats are a minor traded crop with the 
USA and China dominating global imports. Most of 
the USA’s imports come from Canada which means 
the main market outlet for Australian oats is China 
and growth in China’s future demand for oats 
suggests it may remain Australia’s main export 
destination. As is the case for some other grains, 
the likely dominance of a single market is an 
industry risk that needs to be managed; ideally by 
greater market diversification. The acknowledged 
health properties of oats, combined with food 
product innovation (e.g. oat rice, oat noodles), 
offers the prospect of increased export sales for 
Australian oats in Asian countries where health 
conscious consumers will be an increasing source 
of grain demand. Australia’s relatively dry growing 
conditions cause low moisture levels in Australian 
oats which allows Australian oats to be stored for 
longer, with better resistance to fungal diseases 
and mycotoxins, thereby adding to the health 
attractiveness of Australian oats.
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FIGURE 35. 
Key countries’ oat 
imports in recent years 
and projections for 
2036–40 0
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Pulses

Globally around 19 per cent of pulses are used as 
feed, 6 per cent as seed, 5 per cent goes as waste, 
and the remaining 68 per cent is used as food. 
There are, however, large differences in use 
categories among developed and developing 
countries and subregions. In developed countries 
around 50 per cent of the domestic supply is used 
as feed, 11 per cent as seed, and 36 per cent as 
food. In developing countries only 14 percent of 
domestic supply is used as feed while 75 percent 
is used as food. Food use is close to 80 percent in 
southern and western Asia where pulses play a 
key role in people’s diets.

Australia is the world’s leading exporter of 
chickpeas, lupins and faba beans and is 7th 
ranked as an exporter of field peas. Chickpeas are 
the most consumed and globally traded pulse and 
India is the largest producer and consumer of 
pulses globally. India consumes almost 30 per cent 
of global pulse production and its consumption of 
chickpeas accounts for 80 per cent of global 
chickpea consumption.

Pulse production in India has been increasing at 
approximately half the rate required to meet its 
predicted demand in 2030. This suggests an 
increasing requirement for pulse imports; 
especially chickpeas, lentils, field peas and pigeon 
pea. India is estimated to supply 27mmt of pulses 
by 2030. However, based on assumptions of 
population increase and rising incomes, India’s 
pulse consumption is predicted to increase to 
33 MMT by 2030 which indicates a strategic import 
demand of 6mmt in a regular season by 2030. 
With a crop failure, imports could rise to between 
9mmt and 11mmt. 

The implication is the prospect of bullish market 
opportunities in India for Australian chickpea, 
lentil, field pea and mung bean in the longer term. 
Australian pulse quality is highly regarded in India 
due to the cleanliness of Australian grain, its low 
moisture level, little fungal staining or insect 
damage and its good colour. The challenge for 
Australian pulse exporters, however, is that the 
export opportunity in India is subject to volatile 
pricing with the Indian government useing price 
support schemes, tariffs, and subsidy programs to 
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support self-sufficiency and address poverty. This 
creates an unpredictable market. For example, the 
Indian government introduced a 30 per cent tariff 
on the import of chickpeas and lentils in 
December 2017, and subsequently increased that 
tariff to 44 per cent in February 2018. Later in 
2020, India lowered its customs duty on lentils, 
from 33 per cent to 11 per cent, which led to a 
surge in imports; but the duty relaxation ended on 
December 31, 2020. Currently chickpea imports 
into India attract a 66 per cent duty.

Indian pulse production is highly dependent on 
monsoon rains which when inadequate can alter 
pulse import demand by several million tonnes as 
occurred in 2016. In recent years Indian pulse 
imports have ranged from 3.5 to 5.5mmt. This 
production volatility affects global pulse trade and 
prices. The increased pressure on Indian land and 
water resources in coming decades suggests little 
likelihood of this production volatility lessening; 
yet the trend towards 2030 is for increased 
imports ranging from 5 to 11mmt. Hence, if 
Australian grain producers commit to expanding 
their pulse production, they will be exposed to an 
export market growth characterised by marked 
volume and price volatility.

Embracing emerging market opportunities for 
pulses will not be the sole domain of Australian 
exporters. Canadian lentils generally represent 
about 42–47 per cent of global lentil production. 
The world’s largest Kabuli chickpea exporter is 
Russia, with their current focus on Pakistan and 
Turkey. Canada has had a significant impact on 
the Indian pulse market through the supply of 
yellow pea at low prices. Yellow pea has become a 
major low-cost substitute for chickpea, with India 
importing 3.1 MMT in 2016 which represented 
64 per cent of global yellow pea trade. Although 
the taste and eating quality of the field pea differs 
from chickpeas, low-income consumers accept 
this substitution. Yellow pea has come to be 
recognised, with the help of Canadian marketing, 
as the cheapest form of plant protein available in 
India. In late October 2017, India imposed a 
50 per cent tariff on yellow pea imports to stop 
Canadian product eroding India’s domestic prices. 

As a result, Canadian pea exports now mostly flow 
to China. In fact, currently over 80 per cent of 
Canadian pea exports are to China. 
Understandably China is seeking to diversify its 
import sources and has considered allowing the 
import of peas from the Black Sea region in late 
2021. The ability of Canada to grow yellow peas 
and market them as a substitute for chickpea in 
India will limit the upside for Australian chickpea 
exports to India. In addition, as has already 
occurred with wheat, the Black Sea region, at least 
in the aftermath of the conflict in Ukraine, has the 
ability to rapidly increase its pulse production and 
become a low-cost source of pulses in the global 
trade of pulses.

Towards 2040, the Indian subcontinent and the 
Middle East, due to the sizeable growth in their 
populations and further growth in their per capita 
incomes, will be the main sources of import 
demand for pulses. Of far lesser importance and 
impact will be the gradual increase in 
consumption of plant-based protein in developed 
countries. The continued reduction in per capita 
red meat consumption and meat consumption in 
general in highly developed economies offers the 
opportunity for enhanced consumption of 
plant-based protein. However, this alteration in 
diets will be gradual.

CSIRO released a protein roadmap in early 2022. 
Their study identified the need to:

• strengthen product integrity and market 
access

• optimise quality and cost 
competitiveness

• maximise resources and circularity

• enable the scale-up of high growth 
sectors

• develop novel production systems

Included in the CSIRO study were R&D priorities 
and industry opportunities to advance the 
production and use of plant proteins 
in Australia.
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Prior to the CSIRO study, Admassu et al (2020) 
examined the implications for Australian 
agriculture stemming from the emerging 
markets for alternative (i.e. non-traditional) 
proteins. They concluded: 

While alternative protein substitution of 
animal protein will continue to increase in the 
next 10 years, the levels and rate of 
substitution will not present a material threat 
to the viability of animal agriculture by 2030. 

Producers of plant-sourced protein 
(e.g. pulses) also stand to gain from increased 
market share; however, new demand for 
animal-sourced protein from a rising 
population will outweigh any additional 
market share that alternative proteins may 
gain in the near future. (p. 9)

These authors considered that the trend to 
alternative proteins offered only a modest 
opportunity for Australian agriculture. Although in 
Australia a trend towards decreased meat 
consumption is underway (e.g. Malek et al 2019) 
nonetheless the main forces affecting Australia’s 
grains industry are the continuing global increase 
in protein consumption (meat-based and 
plant-based). Global protein consumption rose 
40 per cent between 2000 and 2018, with more 
than half of that increase driven by Asian 
consumers (Food Innovation Australia Limited 
2019). Increased protein demand is driven by 
global population growth, rising per capita 
incomes, and urbanisation. 

Towards 2040, in North and South East Asia, 
continued growth in population and per capita 
income, combined with urbanisation and ageing, 
will enlarge the demand for feed grains and 
animal protein. Simultaneously, population growth 
in South Asia and the Middle East will provide 
more frequent opportunities for pulse exports to 
those regions. Even in Australia, its population 
growth will help offset any reduction in local per 
capita consumption of meat and related lessening 
of demand for feed grains required for meat 
production. In short, towards 2040 there will be no 
shortage of demand for grain products that 
Australia can produce. The main issue is how 
competitively Australia can produce those 
products and which markets most reliably offer 
the highest returns for Australian grain producers.
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Strategic market opportunities for key grains

There are some strategic market opportunities and structural issues likely to unfold towards 
2040 liable to affect the nature of grain production in Australia. The first structural challenge 
which this report will not address but needs to mention because of its strategic importance in 
influencing Australian and international grain supply in coming decades is climate change.

Climate change challenges

The magnitude of the climate change challenge for 
Australia’s grains industry can simply be 
illustrated by viewing the projected changes for 
growing season rainfall (April to October) and 
changes in heat stress (number of days above 
34 degrees Celsius between August and November) 
in Western Australia (Figure 36 and Figure 37); 
noting that Western Australia currently is 
responsible for over 40 per cent of the nation’s 
annual grain production (winter and 
summer crops).

The projected changes in rainfall and temperatures 
represent a huge structural challenge for farmers, 
scientists and infrastructure owners and 
operators. The change in climate will need to be 
an on-going underlying focus of grains industry 
R,D&E. Some very recent research (Jägermeyr et al 
2021) indicates that global climate impacts on crop 
yields will be experienced earlier than previously 
thought. Moreover, the impacts will differ between 
crop types with global corn yields being adversely 
affected whilst global wheat yields are projected 
to increase.

The second major structural change is the growing 
global intention to decarbonise economic activity 
which requires reductions in greenhouse 
gas emissions. 

Emissions reduction

Reducing greenhouse emissions is a popular 
sentiment, often voiced by industry organisations 
and governments. In Australia, key agricultural 
organisations have announced plans and 
commitments to achieve carbon neutrality. Various 
state governments have passed legislation to 
deliver net zero emissions by 2050 and in late 
October 2021 the Australian Government also 
announced its intention to deliver net zero 
emissions by 2050. 

The announced plans, actions, and aspirations for 
Australian agriculture to be carbon neutral means 
Australian agriculture, including the grains 
industry, now faces two structural challenges: 
lessening its net emissions or at least lessening 
its emissions intensity whilst responding to an 
adverse trend in its climate. 

A wide-ranging review of climatic changes in 
Australia (Pearce et al. 2018) reveals trends of 
rising temperatures, changing rainfall patterns, 
more extreme weather events, increasing ocean 
temperatures, and sea-level rise (Head et al. 
2014). Agricultural production is being climatically 
more frequently adversely affected, particularly in 
southern regions of Australia (Asseng and Pannell 
2013; Anwar et al. 2015). Various climate models 
project that these changes will continue and 
worsen (IPCC 2013 & 2021; Pokhrel et al. 2021). 
It is against this backdrop of a challenging, 
potentially more adverse environment for 
agricultural production that Australian farmers will 
be encouraged to at least lessen their emissions 
intensity. 

The move to reduce emissions is also being 
supported by financiers beholden to the ESG 
(Environmental, Social, Governance) sentiments of 
their shareholders.
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FIGURE 36. 
Rainfall conditions 
displaying the impact of 
climate change in 
south-western 
Australia
Source: DPIRD (2021)
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In late 2021 the Australian Government, as part of 
the Glasgow accord, signed up to 4 goals that 
eventually will impact on Australia's grains 
industry:

(i) Power: Clean power is the most affordable and 
reliable option for all countries to meet their 
power needs efficiently by 2030.

(ii) Road transport: Zero emission vehicles are 
accessible, affordable, and sustainable in all 
regions by 2030.

(iii) Steel: Near-zero emission steel is preferred 
in global markets, with efficient use and near-
zero emission steel production established and 
growing in every region by 2030.

(iv) Hydrogen: Affordable renewable and low 
carbon hydrogen is globally available by 2030.

Australia also signed the Clydebank Declaration, 
which aims to accelerate global action towards 
clean international shipping.



FIGURE 37. 
Temperature conditions 
displaying the impact of 
climate change in 
south-western 
Australia
Source: DPIRD (2021)
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Signatories of the Declaration agreed to support 
the establishment of at least 6 green shipping 
corridors by the middle of this decade. These 
corridors will create zero-emission shipping routes 
between global seaports.

Released in early 2022, a CSIRO study of baseline 
emissions of Australia's grains industry in 2005 
found that total emissions were 13.75 mmt of 
CO2-e and the emissions intensity in that year 
was 315 kg CO2-e per tonne of grain, which was 
low compared to other exporting countries.

In that year on-farm emissions comprised 61% of 
emissions, dominated by emissions from 
applications of fertilisers and lime (26%), 
denitrification of residue nitrogen (~20%) and fuel 
use (11%).



Exactly what R,D&E activity will enable a reduction 
in emissions from grain production in Australia 
whilst protecting or improving the profitability of 
grain production will be one key focus of strategic 
R,D&E towards 2040; as will building and 
protecting the resilience of grain production amid 
climate change.

It should be noted that any global emphasis on 
reducing emissions associated with grain 
production is likely to have a range of impacts on 
the Australian grains industry. The rain-fed low 
input nature of Australian grain production, 
combined with Australia’s relatively short supply 
chains from growing regions to domestic 
end-users and grain export ports means that total 
emissions, and emissions intensity from 
Australia’s grain production are not large by 
international comparison. In addition, Australia’s 
export supply chains mostly involve nearby South 
East Asian markets (e.g. wheat to Indonesia) and 
so emissions associated with those supply chains 
are also relatively not large.

The need to reduce emissions or lower emissions 
intensity in supply chains from farm to plate may 
actually provide Australian grain with a relative 
advantage in South East Asian markets due to 
likely changes in the cost of international 
shipping. Explaining further, in June 2021, the 
International Maritime Organisation adopted key 
measures to cut the carbon intensity of all ships 
by at least 40 per cent by 2030. Currently only 
about 25 per cent of the bulk cargo fleet are likely 
to be compliant with this emissions reduction 
target. All ships will have to calculate their Energy 
Efficiency Existing Ship Index and all vessels over 
5,000 gross tonnes will be given a carbon intensity 
indicator; A, B, C, D or E, where A is the most 
efficient.

Any ship rated D for three consecutive years, or E, 
is now required to submit a corrective action plan, 
to show how the required index (C or above) 
would be achieved. As shown in Figure 38 there 
are various ways in which emissions reductions 
from shipping may occur. 

Most analysts consider that the task of reducing 
emissions by 2030 will raise the cost of shipping 
due to more expensive ship design and 
construction, more expensive manufacture of 
engines that will rely on cleaner fuels, more 
frequent de-fouling and constrained sailing 
speeds. This will mean that shipping costs will 
form a larger component of the landed cost of 
products, including grain. Any long sailing routes 
will become more expensive due to constrained 
sailing speeds that limit emissions. This will 
provide Australian grain, relative to Argentinian, 
Black Sea and North American grain, a cost 
advantage in servicing South East Asian markets.

However, any global focus on reducing emissions 
does not unambiguously benefit Australia’s grains 
industry in its key markets. Take the case 
of canola.

The future of canola

Nationwide, over the last decade, about 
70 per cent of Australia’s canola production has 
been exported and over the last five years about 
80 per cent of Australia’s canola exports have 
been to the European Union. On average annually 
around 2mmt of canola worth $1.56 billion has 
been exported over the last 5 years (AEGIC 2020).

Most Australian canola exported to the European 
Union is a feedstock for biodiesel manufacture. 
This market exists because the European Union 
committed to an increased use of renewable 
energy as one strategy toward meeting its 
commitment to the Paris Agreement. The eligibility 
of materials for use in biofuel production has 
been subject to progressively more stringent 
savings in emissions, with requirements specified 
in Renewable Energy Directives (‘RED’) (European 
Union 2009 & 2018). In 2017, Australia presented 
evidence detailing emissions from Australian 
canola production and export that showed 
Australian canola was compliant with the 
requirements of RED I, enabling continued access 
to the European Union biodiesel market for a 
further five-year period.
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FIGURE 38. 
Options to reduce 
emissions from 
shipping
Source: IMO (2021)
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Achieving the goals of the Initial IMO GHG Strategy will require a mix of 
technical, operational and innovative solutions applicable to ships. Some of 
them, along with indication on their approximate GHG reduction potential, are 
highlighted above.    

A wide variety of design, 
operational and economic 
solutions

48

Strategic market opportunities for key grains (cont.)



In 2018, the specifications for biofuel were recast 
in RED II, including a requirement that biofuels 
must provide greater emission savings compared 
to mineral fuel (50, 60 or 65 per cent depending 
on the age of the biofuel facility). A default value 
of 48 per cent of emissions savings from rapeseed 
biodiesel is assumed in RED II, necessitating that 
any European Union member state or other 
country wishing to access the European Union 
biofuel market must continue to document its 
greenhouse gas emissions from canola production. 
A current task for Australia’s canola industry is to 
provide evidence that Australian canola is 
compliant with the new emission 
saving thresholds.

Although canola is a more expensive crop to grow 
than wheat or barley, and it yields less than these 
two main crops, nonetheless its much higher price 
(Figure 39) and rotational benefits make it an 
attractive crop option for many farmers. Moreover, 
the introduction of herbicide tolerant canola 
varieties, the introduction of hybrids, and 
successful breeding have extended canola’s 
reliability into drier regions and facilitated farmers’ 
widespread adoption of canola. 

As farming systems in the 1990s increasingly 
became crop dominant, canola played an 
increasingly important role in facilitating weed 
control in enlarged cereal programs and helped 
diversify farmers’ market exposure. Growing and 
selling canola opened new opportunities in oilseed 
and energy markets.

The main export outlet for Australian canola has 
become the European Union with its preference 
for non-GM canola, of which Australia has been a 
principal source. During the 1990s Canada 
switched mostly into Roundup-Ready® canola and 
so posed no strong export threat to Australia for 
canola seed imported into the European Union for 
food uses. It is worth noting that in the European 
Union any canola oil produced from GM canola is 
mandatorily required by law to be labelled as GM. 
The strong consumer preference for non-GM foods 
in the European Union, combined with lobby 
pressure from anti-GM groups, results in most 
consumers’ canola oil purchases being based on 
non-GM canola. 

FIGURE 39. 
Prices of canola, wheat, 
and barley in Australia 
since 1992–3 0
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Over the last three decades, global awareness of 
the threat from global warming has increased. 
Simultaneously, awareness of the causative role of 
greenhouse gas emissions in exacerbating 
warming has also gradually escalated. In 
responding to the challenge of climate change the 
European Union played an early leading role in 
seeking to lessen its emissions whilst 
simultaneously encouraging other countries also 
to reduce their emissions. An early policy stance 
within the European Union was to encourage a 
switch away from sole dependence on fossil fuels 
as the energy source for their transport sector 
towards greater use of renewable fuels. 

Because the European Union mandated use of 
renewable fuels, in the 1990s and 2000s a growing 
demand for biofuels arose in the European Union. 
Feedstocks to service that demand included locally 
grown and imported canola, and so during the 
2010s an increasing proportion of Australian 
canola exported to the European Union became 
used for European Union biodiesel.

The rise of electric vehicles

The European Union’s focus on reducing its 
greenhouse gas emissions is a focus increasingly 
being shared by many other countries and global 
businesses. Lessening the use of fossil fuels in 
transport and electricity generation is an 
increasingly pervasive global trend. Many road 
vehicle manufacturers in recent years have 
publicly announced their intentions to switch into 
the manufacture of hybrid and/or electric vehicles.

In July 2021 the European Commission tabled 
proposals that sales of new cars and vans that 
produce carbon emissions will be banned by 2035. 
These proposals are part of a package of climate 
and energy laws which aim to reduce European 
Union greenhouse gas emissions by 55 per cent by 
2030 and help achieve net zero emissions by 2050. 
The transport sector in the European Union 
generates 29 per cent of the European Union’s 
total greenhouse gas emissions so it is being 
specifically targeted. At present, cars produced in 

the European Union are allowed to emit 95g of 
CO2-e per kilometre, but this requirement is being 
tightened to 43g of CO2-e per kilometre by 2030, 
moving to 0g in 2035. Vans currently are permitted 
to release 147 CO2-e per kilometre but will face a 
50 per cent reduction by 2030. By 2035 they also 
must be emissions free. Currently there are 
around 1.4 million battery-electric vehicles in the 
European Union and sales of electric vehicles are 
the fastest growing sales segment in the European 
Union car industry. The European Commission is 
seeking to have at least 30 million electric vehicles 
on the region’s roads by 2030.

As the European Union’s vehicle fleet transitions 
towards electric vehicles then gradually the 
European Union’s demand for biofuels such as 
biodiesel will diminish. The switch away from 
petrol, diesel and biodiesel will be enhanced by 
the European Union’s emissions trading scheme 
being reformed to include heating and road 
transportation. Carbon-based fuels used in 
shipping and aviation will face tax rises. This has 
a major implication for canola production and 
export of canola from Australia, as currently about 
80 per cent of Australia’s canola exports flow to 
the European Union and of that volume about 
70 per cent enters the biodiesel sector. Towards 
2040, erosion of the European Union’s demand for 
biodiesel will force Australian canola exporters to 
find other markets for canola at a time when 
soybean and corn producers globally will be facing 
a similar loss in demand for corn-based ethanol 
and soy-oil based biodiesel, as not just the 
European Union, but rather the global vehicle fleet 
transitions towards electric vehicles.

In August 2021, the Biden administration 
announced a target that 50 per cent of new 
vehicles sold in the USA by 2030 will be all-
electric, plug-in hybrid electric, or fuel cell. Within 
a week of that announcement, the US 
Environmental Protection Agency and the US 
Department of Transportation announced new fuel 
economy standards and greenhouse gas standards 
that cover new vehicles through to model year 
2026. These tighter standards will incentivise 
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FIGURE 40. 
Expected emission 
reductions in the USA 
from electric vehicles 
and more fuel-efficient 
petrol/diesel vehicles
Source: Based on Leard et al. 
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automakers to produce more electric vehicles and 
more fuel-efficient conventional vehicles. A lesser 
transportation dependence on renewable fuels will 
reduce demand for ethanol from corn and 
sugarcane and biodiesel from soybean and canola. 
These demand reductions have serious 
repercussions for grain industries in many 
countries that service these energy markets.

However, as shown in Figure 40, in the USA, the 
emissions reductions from greater sales of electric 
vehicles, relative to more fuel-efficient 
conventional vehicles, will only be modest over 
the next five years. Further, technology 
improvements, policy incentives and greater 
investment in charging infrastructure may be 
required to accelerate sales of electric vehicles. 
As electric vehicles sales increase their market 
share, particularly in key regions like Europe and 
North America, then eventually a reduction in 
demand for biofuels will occur. For Australia, the 
loss of sizeable market demand for canola will 
trigger downward pressure on canola prices and 
weaken the gross margin attractiveness of 
planting canola. Australian canola will need to 
flow principally into food markets due to biodiesel 
markets gradually evaporating. Because over 
70 per cent of Australian canola production is 
non-GM that volume will be able to seamlessly 
flow into food markets wherever there is 
consumer sensitivity to GM foods. However, in 
other market settings, because oil extracted from 

GM canola is chemically the same as canola oil 
from non-GM canola plants and may not attract 
GM labelling in those markets, canola oil derived 
from GM canola seed can and will enter those 
food chains. Hence, Australian canola, whether GM 
or non-GM, will likely face increased competitive 
pressure in some food chains in some markets 
outside of the European Union.

As countries transition their vehicle fleets towards 
electrification and/or hydrogen technologies there 
could be an interim greater use of biofuels in 
heavy vehicles where electrification may be 
technically less feasible. The fuels for those heavy 
vehicles may ratchet up from biofuels being only 
10 to 20 per cent of their fuel mix to being the 
sole or dominant fuel source, as a means of 
lessening their greenhouse gas emissions. In 
addition, an interim greater demand for biofuels 
may arise in aviation. Aviation fuel accounts for 
12 per cent of transport emissions (road transport 
generating 74 per cent transport emissions). 
Aviation fuel may transition into biofuels such as 
derived from Brassica carinata, before shifting 
eventually to a decarbonised fuel. In the longer 
term, however, the global demand for biofuels will 
likely lessen. Hence, the likely weakened 
economic attractiveness of growing canola in 
Australia towards 2040 is a key strategic issue for 
Australia’s grains industry. The same issue will 
face Canada’s canola industry. If growing canola 
becomes less lucrative, then farmers will seek 
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substitute rotational crops such as pulses or the 
next most lucrative use of their cropland. 

In the absence of finding lucrative replacement 
market opportunities for canola currently used for 
biodiesel production in the European Union, the 
future price outlook for canola is not highly 
favourable. Unfortunately for Australia, the same 
could be said for corn and soybean production in 
many countries that depend on bioenergy market 
demand. If those bioenergy markets substantially 
weaken in the next few decades, then land 
planted to corn and soybean to service those 
bioenergy markets faces the prospect of being 
switched into alternative uses, including a return 
to wheat and pulses. 

The ramifications of global shifts in cropland use 
emanating from erosion of the demand for 
biofuels will impact the Australian grains industry. 
The mainstay crops of wheat and barley could face 
enhanced international competition as some corn 
and soybean farmland in key grain-producing 
nations is switched back into wheat; and more 
production of corn and soybean is switched away 
from energy markets into feed markets.

Hence some key questions for Australia’s grains 
industry that result from a likely reduced role of 
canola in future farming systems are:

i. what is likely to be the global
agricultural response to a reduction in
demand for biofuels on the global
portfolio of crop production?

ii. what are the implications for the main
grains grown in Australia?

iii. how are grain-based farming systems in
Australia likely to evolve in the face of
these major global structural shifts?

iv. is the Australian grains industry and its
R,D&E support geared to respond to
these challenges and opportunities that
lie ahead over the next one to
two decades?

Healthy grains

Obesity affects many populations across the globe 
(Table 7). There are growing numbers of obese 
persons in countries like China, Indonesia and 
Malaysia that are important export markets for 
Australian grains. 

In 2017, The Economist Intelligence Unit produced 
a white paper for the Asia Roundtable on Food 
Innovation for Improved Nutrition that aimed to 
quantify the extent of the obesity problem in 
ASEAN countries, including the economic impact of 
obesity. The headline findings indicated that 
obesity was already costing the ASEAN economy 
around USD$10 billion annually. If nothing was 
done to curb obesity rates, the Economist 
Intelligence Unit indicated that this could quickly 
rise to USD$45 billion annually.

The strategic importance of dietary issues in Asia 
as a potential strategic market opportunity for 
Australian grains can be demonstrated by a closer 
examination of two countries near Australia; 
Indonesia and Malaysia.

Indonesia

Dietary risk factors in Indonesia are now 
responsible for 69 per cent of all deaths, 
increasing from 64 per cent in 2000 (Figure 41). 
With increasing incomes, the nature of the dietary 
risks is changing. This shift reflects the increasing 
availability and affordability of high sugar and fat 
diets for a larger percentage of the population. 

There have been some positive changes in the 
portfolio of dietary risk factors, such as ‘child 
wasting’ reducing from being the cause from 
4 per cent of deaths in 2000, down to 1 per cent in 
2017. However, obesity and high blood sugar 
(diabetes) combined, have increased from 
14 per cent of deaths to 22 per cent. 
Comparatively, high blood pressure which is also a 
dietary risk correlated with increasing incomes, 
has increased from 16 per cent to 20 per cent. 
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FIGURE 41. 
Percentage of total 
deaths by dietary risk 
factor in Indonesia
Source: IHME 2018
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TABLE 7. Countries’ obesity rankings

Population rank Obesity rank Country
Total population 

(m)
Obese 

population (m)
Percentage of 

total (%)

3 1 USA 331 78 24

1 2 China 1439 46 3

2 3 India 1380 30 2

9 4 Russia 145 28 19

6 5 Brazil 212 22 10

10 6 Mexico 128 20 16

14 7 Egypt 102 18 18

19 8 Germany 84 16 19

5 9 Pakistan 220 14 6

4 10 Indonesia 273 11 4

45 n/a Malaysia 32 5 16

15 n/a Vietnam 97 2 2

20 n/a Thailand 70 7 10
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Malaysia

Incomes over the past 20 years in Malaysia, have 
not undergone the same rapid increase as in 
Indonesia. Rather incomes have increased 
moderately. This slower growth and the more 
mature economy have also meant a less rapid 
growth in the prevalence of obesity (Figure 42). 
While the percentage of obesity related deaths has 
increased by 4 per cent, this has been offset to 
some extent by a small reduction in the 
percentage of deaths associated with diabetes. 
This is more likely due to the consumers’ 
response to government public health policy and 
education, than a natural shift in consumption. 

The Nutrition Society of Malaysia has regularly 
conducted cross-sectional studies of Malaysian 
schoolchildren’s breakfast food habits since 2013. 
They report that, although whole grains are a vital 

component of any effort to improve breakfast 
nutrition among schoolchildren, only 25 per cent 
of primary school children and 19 per cent of 
secondary school children regularly consume 
whole grain. On average school children only 
consume around 9 grams of whole grains per day 
— well below the recommendation intake. As a 
result, they recommend that greater efforts must 
be made to promote whole grain consumption, in 
line with Malaysian dietary guidelines.

As South East Asian economies develop, with 
growing numbers of consumers joining the middle 
class, an increasing number of potential grain 
consumers will increasingly be receptive to the 
“whole grains for health” narrative. 
Australian grains are well-placed to benefit from 
this greater health-related awareness of the utility 
of whole grains.

FIGURE 42. 
Percentage of total 
deaths by dietary risk 
factor in Malaysia 
Source: IHME 2018
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For example, some Australian wheat is particularly 
functional for producing whole grain white bread 
because Australia produces white wheat rather 
than red wheat. The whiteness of Australian wheat 
imparts flavour and colour advantages — 
important factors in Asian markets. Moreover, the 
acknowledged low moisture content of Australian 
wheat means more grain and less water needs to 
be transported or purchased when wheat for 
whole grain use is required. The proximity of 
Australia to South East Asian markets is a further 
transport cost-saving to South East Asian 
purchasers of Australian wheat for whole grain 
uses. These advantages of Australian white 
wheats, and other whole grains like oats 
(see Appendix) or malt barley, will underpin 
Australia’s comparative advantage as a supplier of 
whole grain. 

Australian supply of suitable whole grains will also 
be supported by on-going investments in crop 
breeding, biosecurity and traceability systems that 
protect the integrity of Australian grain supply 
chains. Increasingly Australian grain is being 
produced by a declining number of larger farm 
producers who use a range of electronic 
record-keeping systems to facilitate crop 
management and farm logistics. The upshot of 
such record-keeping and electronic management 
is that the traceability of grain production is 
enhanced. These records, when combined with the 
electronic management systems of the large 
storage and handling companies in Australia 
(e.g. CBH, Viterra, GrainCorp) should increase the 
trust in the safety and integrity of grain flows from 
farm to ship in Australia. Such trust and integrity 
are crucial commercial requirements to support 
human consumption and health-related products 
like whole grain food products.

The challenge will be to find effective pathways 
for including whole grains in Asian diets, because 
most Asian populations have no recent cultural 
affinity with whole grain consumption. Rice and 
rice flour underpin decades of consumption habits 
in most Asian countries. Supplementing their 
consumption with healthy whole grain products 
will be a cultural and commercial challenge.

Value-added opportunities in relevant 
South East Asian markets

As previously noted, Australia is able to produce 
white wheat, oats and barley and certain novel 
foods like oat noodles and oat rice that have 
commercial whole grain applications in South East 
Asia. Undertaking R,D&E investments in Australia 
and in South East Asia to ensure these Australian 
grains are increasingly fit for commercial purpose 
in these South East Asian markets is a further 
strategic opportunity for Australian grains.

The focus of these investments would be less on 
the production of these whole grains and more on 
the value-added possibilities generated by drawing 
on these Australian grains. 

Value-added opportunities within 
eastern Australia 

Towards 2040, in eastern Australia, this report 
indicates that domestic use of grain will increase 
in relative importance. Accordingly, accompanying 
that shift will need to be an R,D&E focus in 
eastern Australia that lifts the suitability of grains 
grown for domestic purposes. For example, a 
greater focus on feed grain production and the 
nutritional quality of those grains will be required. 
Simultaneously the enhanced domestic market for 
food uses of grain (baking and malting) will 
require its own suite of R,D&E activities to ensure 
end-users’ requirements are met whilst supporting 
the farm-level profitability of growing these 
food crops.
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The greater relative importance of the domestic 
food market does mean that crop breeders and 
grains industry R,D&E investors will need to stay 
abreast of food trends and new product 
developments that have implications for the types 
of grains and characteristics of grains required to 
support these food trends and new products.

The simultaneous growing relative importance of 
the domestic feed market does mean that crop 
breeders and grains industry R,D&E investors will 
need to develop high-yielding nutritionally tailored 
feed grains. Varieties bred specifically for high 
digestible energy and fibre, for example, replete 
with agronomic packages designed through R,D&E 
activity may need to be developed.

The greater domestic utilisation of grain in eastern 
Australia towards 2040 will magnify the domestic 
economic role and impact of the grains industry. 
Being able to monitor, measure and communicate 
that enhanced economic role and value of the 
Australian grains industry will be a useful strategic 
activity for R,D&E investors as it will reveal the 
increasing economy-wide worth of 
those investments. 

If the domestic market plays a greater role in 
eastern Australia, with multiple buyers and an 
array of grain selling pathways, then protecting 
the integrity of the end point royalty collection 
system will prevent revenue payment avoidance. 
An effective and efficient royalty capture 
mechanism is required if the Australian grains 
industry is to be well served by crop breeding 
activity. Designing such a system could be a 
collaborative R,D&E action from which all grain 
growers and end users enduringly will benefit. 
Meibusch (2013), for example, reported that 
15 per cent of sampled loads of wheat were 
subject to varietal misdeclaration. If that continues 
then market and reward signals to varietal 
developers become blurred and weakened. 

Associated with the greater relative importance of 
the domestic market in eastern Australia towards 
2040 will be commercial opportunities to capitalise 
on the inland rail. Value-adding investments in 

associated infrastructure investments can build 
the resilience of grain-dependent industries, 
especially during drought periods, and can provide 
value-adding and diversification opportunities in 
inland localities. There is perhaps an opportunity 
for a multi-RDC project to examine what policies 
(e.g. data collection and sharing, asset 
management policies), technology applications 
and infrastructure support will maximise the 
regional and industry benefits from operation of 
the inland rail.

Market opportunities beyond South 
East Asia, south Asia and Africa

This report has emphasised the key role and 
strategic opportunity likely to reside in South East 
Asia towards 2040. However, the report also 
projects large population increases in south Asia 
and in Africa, especially in east, middle and west 
Africa. Hence, towards 2040 the Australian grains 
industry will need to make strategic investments 
to better understand the nature of emerging grain 
market opportunities in these regions; and to 
examine if particular Australian grains have a 
likely comparative advantage in those markets.

Digitisation and automation

Towards 2040 will be growth in applications of 
digitisation and automation, with important 
ramifications for global grain production, 
value-added activities, market access and grain 
supply chains. Market opportunities for Australian 
grain will be influenced to some degree by 
whether the global development and embrace of 
digitisation and automation increases or 
diminishes Australia’s comparative advantage in 
grain production. 

Keogh and Henry (2016) report robust analyses 
indicating efficiency gains of 10 to 15 per cent in 
cropping systems when digitisation and 
automation apply. About half the gains come from 
input use efficiencies and the remainder from 
greater output. These authors made nine 
recommendations to ensure agricultural industries, 
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especially farmers, could more fully capture the 
benefits from digitisation and associated big data. 
Some of their recommendations have been acted 
upon. Others remain largely untouched and 
warrant implementation.

Similarly, Perrett et al (2017) report that an 
unconstrained implementation of digitisation, 
automation and associated decision aids in 
agriculture could potentially increase the gross 
value of agricultural production by over $20 billion. 
The grains industry was projected to experience a 
potential increase in its gross value of production 
by over 50 per cent or $5.9 billion. A main source 
of these benefits was farmers’ enhanced 
decision-making so farmers could more accurately 
and confidently identify their most profitable 
cropping sequences.

There remains scope for:

• greater use of variable rate technology;

• more timely and valuable decision-making
through real-time monitoring of crop
condition and pest, disease and weed
threat levels;

• greater application of automation to reduce
labour costs and labour management
and training; and

• greater quality assurance or ease of
certification through more reliable
traceability and easier electronic
record keeping.

There are also potential applications of digitisation 
and automation beyond the farm-gate. By 
illustration, in the European Union, the 
deployment of advanced train-control and 
signalling systems is projected to enable its rail 
sector to meet the European Union’s goal to make 
rail freight’s modal share 30 per cent, from a 
current level of 18 percent, while reducing capital 
expenditures, emissions and maintenance 
expenses. Applied technologies will reduce train 
cycle times and allow for a more efficient use of 
train and track infrastructure and will lower unit 
costs of train transport. 

Automated loading and unloading of grain in 
wagons or containers also become sources of cost-
savings. Automation of truck and crane equipment 
at container ports can minimise container 
movements in terminal yards, lower labour costs, 
lessen labour disruptions, improve efficiencies, 
and reduce waiting times for shipping lines and 
trucks. Automation of upcountry and port delivery 
of grain offers a similar range of cost-savings.

An issue for the Australian grains industry is 
whether it should be a leader or follower in the 
embrace of these technologies. Given the already 
relatively high cost of grain production and 
associated supply chains in Australia, by 
international comparison, it would seem wise for 
the Australian industry to be an early adopter of 
these technologies wherever efficiency gains are 
quickly verifiable.
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Competitive landscape

Grains are internationally traded in US dollars. Hence, in many cases, whenever a country with 
surplus grain experiences a marked depreciation in its currency against the US dollar it receives 
a competitive advantage; especially when labour is a key component of farm and supply 
chain operations. 

Labour is paid in local currency and in some 

countries like Ukraine, Russia and Argentina rural 

labour is readily available and its relatively low 

cost is embedded in grain production and supply 

chain costs. One of the key advantages (or 

strengths) of low-cost competitors like Russia, 

Ukraine and Argentina (Table 8) is the marked 

depreciation in their currencies against the US 

dollar, relative to the modest depreciation 

experienced in Australia since the early 2010s 

(see Table 9).

Many of the strengths of Australia’s low-cost 
competitors are likely to be long-lasting 
advantages, and some of their weaknesses such 
as the propensity of their governments to impose 
export taxes could be altered very quickly. Some 
weaknesses, such as the prevalence of 
corruption, weaknesses in property rights and the 
lasting impacts of the war in Ukraine are less 
likely to alter quickly.

TABLE 8. SWOT Analysis of low-cost competitors (Russia, Ukraine, Argentina)

Strengths

• A weak currency against the USD (Table 9)

• Ability to expand crop area

• Highly fertile soils

• Major public and private investment in grain
industry infrastructure

• Support services easily attract skilled young people

• Access to modern crop technologies

• Cheap unskilled and skilled labour

• Very good internet access and capacity

Weaknesses

• Heavy taxation by governments (e.g. export taxes)

• Weaker property rights

• Susceptibility to many forms of corruption

• Reliance on changeable publicly funded R&D

• Poorly paid, less motivated farm workforce

• Slower adoption of superior crop management 
methods

• Poorly funded varietal improvement

• Legacy of the conflict in Ukraine

Opportunities

• Reform of land ownership laws

• Expansion of crop areas and crop types

• More rapid embrace of superior crop management
practices

• More effective financing of crop breeding and
agronomy R&D

• Reduced corruption

• Greater investment in value-adding industries

Threats

• Currency appreciation

• Adverse climate change or greater climate volatility

• Political or economic upheaval or conflict

• Poorly managed pest and disease outbreaks

• Interference to long supply chains (choke points)

• Weather or labour disruption to internal
supply chains

TABLE 9. Currency depreciations against the US dollar

Depreciation against the USD

Australian 
dollar

Canadian 
dollar

Russian 
rouble

Ukrainian 
Hryvnia

Argentinian 
peso

(%)

Oct 2017 (versus Oct 2013) 19 18 44 69 66

Oct 2021 (versus Oct 2013) 23 18 60 68 94
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Some low-cost competitors produce lower quality 
grains compared to some other higher-cost 
competitors. However, modern milling technologies 
facilitate use of lower quality grain in blends and 
thus support the demand for these grains, 
enlarging their market share in the production of a 
range of end products.

In contrast to Australia’s low-cost competitors, 
its higher-cost competitors (Canada, USA) pose a 
far lesser threat to Australian grain exporters 
(Table 10). Australia’s geographical proximity to 
growing markets in South East Asia and south Asia 
provide a natural freight advantage. Moreover, 
Australia is one of the few southern hemisphere 
exporters of grain and so offers a risk 
diversification option for risk-averse buyers or 
buyers who require a sound risk 
management strategy. 

However, relative to the USA and Canada, the 
Australian grains industry receives less 
government support. For example, agricultural 
R&D support by state governments across 
Australia has eroded (Keogh 2017). Since the 1990s 
state departments of agriculture have weakened 
their once strong research and extension 
resources. Similarly, the relative importance of 
rural R&D has lessened in CSIRO and many 
universities, formerly with deep agricultural 
industry connections, have shifted their funding 
gaze outwards with less focus on local agricultural 
R&D agendas. The unfortunate implications for 
GRDC, as a funder of R,D&E, is that although 
leveraged and partnered funding is mostly the 
preferred option, there will be occasions, due to 
capacity rationalisation by governments and other 
research groups, when GRDC becomes the main or 
sole funder to maintain a particular R,D&E skillset.

TABLE 10. SWOT Analysis of higher-cost competitors (Canada, USA)

Strengths

• Major public and private investment in some grain 
industry infrastructure

• Secure property rights

• Government-funded support programs and industry 
organisations (e.g. US Wheat Associates)

• Ability to easily alter the mix of crops grown

• Mostly highly fertile soils

• Support services attract skilled young people

• Access to modern crop technologies

• Adequate availability of unskilled and skilled labour

• Good internet access and capacity

• Large private and public investments in R,D&E

• Low taxation by governments

• Trustworthy institutions 

• Leaders in biotechnology and food innovation

Weaknesses

• Strong currencies

• Expensive farmland

• Some aged transport infrastructure (roads, bridges, 
some rail lines)

• Herbicide-tolerant weeds

• Exposed to adverse climate change

• Reliance on publicly-funded programs

• Poorly funded varietal improvement for
non-GM crops

• Distance from key South East Asian markets

Opportunities

• Alter the mix or type of crops grown

• More effective and secure financing of crop breeding
and agronomic R&D for non-GM crops

• Greater investment in value-adding industries

Threats

• Worsening climate change or greater
climate volatility

• Political or economic upheaval

• Poorly managed pest and disease outbreaks

• Weather or labour disruption to internal supply
chains (e.g. cyclones, severe snow storms)
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Higher-cost competitors like the USA, Canada and 
Australia often cannot solely rely on the 
price-attractiveness of the grain they sell so 
instead need to find those markets or parts of 
markets that will purchase their grain due to its 
superior traits or its accompanying value of 
support services such as technical training or 
education. For example, the Canadian International 
Grains Institute (CIGI), now part of Cereals Canada, 
over 42 years of operation, has trained more than 
39,000 people in the use of Canadian grain — 
14,000 of whom are in Australia’s strategic Asian 
markets. This represents a vast alumni of grain 
processing staff skilled and familiar in the use of 
Canadian grain and supported through ongoing 
contact by CIGI. Australia has no equivalently 
resourced organisation.

The importance of market identification and 
competitor monitoring is highlighted in Cereals 
Canada’s 2020–22 wheat research priorities 
(Cereals Canada 2020). Their R&D priorities include:

Monitor new and emerging market 
opportunities for Canadian wheat through 
exporter and end-user surveys.

Monitor demand for Canadian wheat yearly 
and assess demand versus competitors in 
detail every 5 years.

Competitor and local support

Influencing the production and market prospects 
for Australia’s grains industry will be the nature 
and magnitude of government support both within 
Australia and among Australia’s key competitors. 
Government support of Australia’s agricultural 
sector is very low compared to the 37 member 
countries of the OECD and other major non-OECD 
agricultural producers such as Argentina, Brazil, 
China, Colombia, Costa Rica, India, Indonesia, 
Kazakhstan, the Philippines, Russian Federation, 
South Africa, Ukraine and Vietnam (Greenville 
2020). The average level of support (as a share of 
gross farm receipts) for all countries was 
11.7 per cent between 2017 and 2019, compared to 
Australia at just 2.3 per cent. Farmers in South 
Korea, Japan, Philippines, Indonesia, the European 
Union and China, in that descending order, receive 
substantial government support (as shares of 
gross farm receipts). Next comes the USA with its 
grain farmers currently receiving annually around 
5 billion USD (equivalent to 6.7 billion AUD) in 
support (Table 11).

Moreover, as outlined in Kingwell et al (2016a, 
2016b) and Kingwell and White (2018) 
governments in Argentina, Russia and Ukraine are 
undertaking massive infrastructure investments in 
their road and rail infrastructure and port access. 
These investments in turn have stimulated huge 
private sector investments in efficient upcountry 
storage and handling facilities, additional grain 
port terminals and value-added grain processing. 

TABLE 11. Examples of US government support to its grains industry (USD billions)

Expenditure category 2021 2030f

Price support and related programs Feed grains 1.7 2.2

Wheat 1.7 0.9

Soybeans 0.6 0.3

Disaster paymentsa 0.7 0.5

Export enhancement 0.4 0.4

Sub-total 5.1 4.3

a all agricultural industries
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For example, during the 2000s more than 
US$50 billion of private investment has been 
attracted into Russia’s rail transport system. 
Ukraine’s government is modernising its 
transportation infrastructure. US$60 billion is being 
invested in a range of transportation projects in 
Ukraine over the next decade. For example, the 
European Commission and the World Bank are 
supporting 39 transportation projects in Ukraine 
worth US$5.3 billion. By 2030 Ukraine was to have 
10 new highways, 100 automatic weighing 
stations, and the time taken to traverse the 
country by road was to be reduced by 10 hours. 
The conflict in Ukraine , however,places these 
outcomes in question. 

The Ukrainian railroad system is being opened to 
private companies, even though the rail network 
will remain state-owned. By 2030, Ukraine plans to 
upgrade its entire locomotive and car fleet and 
increase average railway speeds to over 90 mph. 
A further opportunity exists for Ukraine concerning 
its inland waterways. Barge transport is typically 
the most cost-effective, low emission mode of

 

transport. Ukraine’s inland waterway system 
currently only runs at eight per cent of its capacity 
due to neglected locks, drawbridges, and 
navigation channels. With remedial investment the 
potential grain export capacity of the inland 
waterways is 35mmt per year. 

Obviously, the war in Ukraine has placed in 
jeopardy all these investments. Canada has 
invested in high throughput 150 rail car upcountry 
sites and materially added to its west coast port 
terminal capacity. New facilities and upgrades to 
existing port facilities in the Port of Vancouver in 
Canada have expanded its capacity from 29mmt to 
40mmt per annum for an average 23 to 25mmt 
export program. Upcountry rail loading sites have 
increased their ability to load high-performance 
trains of up to 15,000 tonnes, an increase of 4,400 
tonnes per train (White et al., 2018). Argentina is 
renovating its rail system, investing US$2.8 billion 
which will reduce its supply chain costs (Kingwell 
& White, 2018).

Relative yield gain

The rise of the Black Sea region as a powerhouse 
of the global grain trade and the fact that so many 
international grain traders have made large 
investments in that region over the last decade 
indicates the region’s ability to be a preferred 

low-cost source of many grains. The 5-year moving 
average of wheat yields in Australia and its key 
wheat export competitors is shown in Figure 43. 
Unfortunately for Australia, the trajectories of 
wheat yield improvement are diverging with 
Australia displaying the lowest rate of yield gain; 
especially in the last 20 years. 

FIGURE 43. 
Wheat yields in key 
competitor countries 
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Political and economic disruption in Russia and 
Ukraine following the dismantling of the Soviet 
bloc greatly affected all industries, including 
agriculture. However, in ensuing years (blue-
shaded region in Figure 43) these countries have 
embraced modern cropping technologies, farm 
consolidation, equipment and infrastructure 
upgrades and attracted significant capital inflow 
into crop production and export. Accordingly, since 
then, encouraged by the devaluation of their 
currencies (Table 9), marked yield uplift 
has occurred.

A ramification of the yield gain wedge that has 
emerged and the accompanying large investments 
in supportive infrastructure (roads, rail and ports) 
is that the geographical reach of grains exported 
from Argentina and the Black Sea region has 
increased; up until the disruption of the war in 
Ukraine.

 Were it not for their short-sighted government 
policies of export taxation in recent years, 
Argentinian and Russian grain would have been 
even more competitively priced in Australia’s key 
markets. If the governments in those countries 
rescind those policies, and if sanctions against 
Russia for its invasion of Ukraine are not long-
lasting, then Australian grain will once again face 
fierce competitive pressure. Already the force of 
competition has constrained the geographical 
reach of Australian grain that increasingly is sold 
in South East Asian and North Asian markets 
rather than Middle Eastern or South Asian markets 
(Table 12).

Whenever large exportable surpluses arise in the 
Black Sea region then that grain preferentially 
flows to North African and Middle Eastern markets; 
and then as far as South East Asian markets. The 
upward trend in exportable surpluses from the 
Black Sea region has generated a reduced market 
share for Australian grain in most Middle East 
markets and south Asian markets like Pakistan.

In the 3-year period 1998 to 2000 the share of 
Australia’s export cereals sold in South East Asia 
and north Asia was 27 per cent and 29 per cent 
respectively. However, in the 3-year period 2018 to 
2020 the equivalent shares rose to 41 per cent and 
48 per cent respectively. Noting China’s imposition 
of hefty tariffs on Australian barley in mid-2020, it 
is now likely that in the next handful of years, at 
least, the share of Australia’s export cereals sold 
in South East Asia and the Middle East will greatly 
increase. By illustration, so far in 2021, 2.9mmt of 
Australian barley has been exported to Saudi 
Arabia whereas their average annual imports of 
Australian barley in the previous 3 years was only 
0.07mmt.

A point worth highlighting from the data in Table 
12 is the volatility of Australian exports. When 
drought lessens Australian grain production, then 
Australia’s ability to supply and be 
cost-competitive in some markets is greatly 
eroded. Furthermore, when long-lasting drought 
occurs in eastern Australia then grain that 
normally would have been exported to overseas 
markets from states like WA instead flows to the 
domestic market in eastern Australia. However, 
this weakens Australia’s ability to be a reliable 
and affordable source of grains for some 
international customers.
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TABLE 12. Cereal grain exports from Australia (3-yearly averages kt)

1998 to 2000 2009 to 2011 2018 to 2020

Middle East

Iran 1620 584 0

Iraq 1748 727 233

Egypt 143 586 179

Kuwait 286 529 477

Qatar 59 47 117

Saudi Arabia 326 1294 206

United Arab Emirates 608 446 196

Sub-total 4790 4213 1408

South Asia

Bangladesh 356 626 41

Pakistan 920 3 1

India 815 130 20

Sub-total 1277 628 42

North Asia

China 930 1795 3776

Korea, South 1117 1286 1125

Japan 1870 2109 1586

Sub-total 3917 5190 6487

South East Asia

Indonesia 1911 3289 1341

Vietnam 380 1616 1092

Philippines 228 562 1360

Thailand 290 549 878

Malaysia 802 873 577

Myanmar 6 154 249

Singapore 86 92 108

Cambodia 24 21 0

Sub-total 3728 7156 5606

Grand total 13,712 17,187 13,543
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Implications for grains R,D&E

1. For market prioritisation; Follow the
mouths, wealth and health

Towards 2040, as populations and per capita 
wealth grow in many of Australia’s trading 
partners, these countries’ demand for food and 
feed grains will increase. Many South East Asian 
countries have no geographical capacity to 
produce wheat or barley yet their diets feature 
wheat-based foods, barley malt-based beer and 
their increased consumption of meats could be 
based on using feed barley as one ingredient in 
animal feed rations. Investing in monitoring and 
communicating the grain demand impacts from 
population, wealth and dietary change is essential 
to frame and identify market opportunities for 
Australian grain. Monitoring dietary changes would 
include understanding the role particular 
Australian grains could play to lessen countries’ 
health costs stemming from over-consumption.

An associated R,D&E activity is monitoring and 
analysing consumers’ and grain users’ preferences 
and requirements for grain traits. Relaying that 
information to breeders, growers, governments 
and R&D investors ensures Australian grain is 
fit-for-purpose and helps generate a ‘stickiness’ in 
demand for Australian grain due to its 
acknowledged end use suitability.

In following domestic mouths, the growth in 
Australia’s population will mostly occur in eastern 
Australia and production of feed grains and food 
grains for use in domestic settings will increase in 
relative importance in eastern Australia. The 
enhanced demand for feed grains suggests there 
could be R,D&E merit in targeted breeding of feed 
grains for local users; whilst ensuring end point 
royalty capture for use of feed grains is effective. 

Future domestic consumers are likely to be more 
health-conscious and more concerned over the 
provenance of grain included in their diets. 
Accordingly, investing in cost-effective ways of 
verifying the provenance of grains used in 
domestic settings will increasingly be a 
requirement for market access. 

Additionally, communicating the health benefits of 
various Australian grains (oats, pulses, whole 
grains) to domestic and overseas consumers is 
both an offensive and defensive R,D&E investment 
with the potential to enlarge or retain the market 
share of those Australian grains.

In following the mouths internationally, it is 
possible to predict where emerging sources of 
grain demand will occur. In coming decades, 
population growth in South Asia, the Middle East 
and eastern Africa are likely potential sources of 
demand for Australian grains. In those regions, 
investing in bridgehead activity of awareness-
raising, education and technical training in use of 
Australian grains provides a platform from which 
trade and commercial relationships can arise.

Another likely shift in the nature of grain demand 
and market access that accompanies greater per 
capita wealth is a growing preference for grain 
purchases that have ‘sustainability’ credentials. 
Consumers and governments providing market 
access increasingly will require grain suppliers to 
certify or verify that the grain they sell meets a 
range of safety, biosecurity and environmental 
criteria. Increasingly, the issue of how a grain is 
produced, as well its price and nutritional quality, 
will matter to consumers as their wealth increases.

At the farm-level and within supply chains there 
will be an increasing requirement for low-cost 
accurate traceability, certification and verification 
of the characteristics required by grain buyers and 
end users. Any R,D&E that helps deliver those 
services more cheaply and effectively will be 
useful. Low-cost accreditation or quality assurance 
can make demand for Australian grain more 
‘sticky’ and provide additional market access.

To create and respond to market opportunities 
towards 2040 issues of trade market access, 
addressing trade barriers, avoiding trade disputes, 
and creating market diversification are all useful 
activities. Relevant R,D&E may aid with some of 
those activities and thereby reduce downside price 
risk. Market engagement is not only an 
opportunity for intelligence gathering but it can 
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also act as a form of industry insurance and is 
part sound risk management by the 
grains industry.

2. Understand the broad-reaching
market impacts of decarbonisation

A raft of structural changes and opportunities are 
likely to surround the process of decarbonisation. 
The impacts will occur at a range of scales: local, 
regional, national and global. The impacts will 
coalesce with important impacts of a globally 
changing environment, with those impacts being 
felt sooner than previously expected 
(Jägermeyr et al 2021).

Understanding the market impacts and 
opportunities that flow from the process of 
decarbonisation and climate change over the next 
two decades will allow the Australian grains 
industry to appropriately adjust at lower cost and 
embrace emerging market opportunities. 

Australia’s proximity to South East Asian markets 
offers the strategic advantage of lower cost, lower 
emission transport of grain.

3. Understand the market value
proposition of Australian grains

Milling technology is facilitating use of lower 
quality grain which, depending on the product, 
can advantage or disadvantage use of Australian 
grain. Furthermore, there are not necessarily large 
premiums for certain grain qualities. 

However, not all traits of value, small or large, are 
fully captured in standard grain contracts, so 
measuring, monitoring and communicating all 
traits most valued by end users is an R,D&E 
priority. Such information helps to better monetise 
those traits and enlarge the market share of 
Australian grain. 

Moreover, communicating to plant breeders and 
grain buyers what traits are most valued by end 
users aids the efficiency and effectiveness of 
varietal improvement and encourages buyers to 
seek out certain qualities in purchased grain.

4. Understand the needs of fewer,
larger grain farms

The average size of grain farms in Australia has 
continued to increase with the associated crop 
area increasing. Since the early-2010s the 
proportion of farm area being cropped has 
increased markedly on average across Australia. 
The work-rate and capacity of farm machinery has 
continued to increase, hugely increasing labour 
productivity and allowing farmers to manage 
larger cropping programs. Bulk handling gear both 
on and off-farm has facilitated moving larger 
volumes of grain at harvest time. Crop breeders 
have developed higher yielding varieties that have 
helped boost the relative profitability of cropping. 
Agronomists and technologists have developed 
smarter, more reliable ways of achieving higher 
grain yields. 

The implication of the trend of larger farms and 
therefore fewer farms is that R,D&E needs to 
amplify or can rely on economies of size and 
scale. In addition, another implication is that the 
quality of farm management and farm business 
decision-making will be an increasingly important 
ingredient of business profitability. 

Farm managers face the likelihood of being 
increasingly time-pressed so technologies, 
information services and decision aids that 
facilitate beneficial decision-making, including 
what types of grain to produce and then market 
will become priorities for business performance. 
Already in 2019–20, 30 percent of all grain farms 
delivered 73 per cent of the entire output of all 
grain farms in Australia. It is these fewer, larger 
farms that are both the most profitable businesses 
and the predominant source of industry output. 
The 50 per cent of farms that contributed, in total, 
only 14 per cent of the grains industry’s output 
also only generated business losses in 2019–20 
(Table 13). 
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Some large businesses also enjoy the benefits of 
spatial diversification whereby having parcels of 
farmland in different geographical locations 
spreads their climate and market risk by selecting 
crops best suited to different soils and growing 
conditions. In addition, some larger farms are 
more able to commit to enterprise and market 
diversification such as participating in the 
containerisation of grain. In some regions, towards 
2040, a greater reliance on trade in containerised 
grain is likely.

A future R,D&E requirement will be to ensure that 
farm managers of large cropping programs are 
well-equipped to manage and retain staff, oversee 
the assessment and implementation of new 
technology and innovations, and manage the 
business of farming (financial planning and 
management, asset replacement, inventory 
management and grain marketing). Also, whilst 
interest rates remain near historic lows, there is a 
window of opportunity for farm businesses and 
governments to make long-lived capital-intensive 
productivity-enhancing investments. Hence, 
complementary investments for the inland rail, 
telecommunication upgrades and enhanced grain 
storage are but some of the potentially 
useful investments.

5. Remember that one
percenters matter

Often R,D&E managers prioritise funding for the 
next big issue or topical bandwagon of concern. 
However, a potential casualty of that mindset is 
that investment in other R,D&E activity that 
delivers steady trickles of improvement but 
nothing impressive receive far less funding. 

As a result, the cumulative value of small 
improvements (the one percenters) is 
underplayed. Yet the history of science suggests 
persistence pays and the combination of small 
improvements can generate substantial gains 
in profit. 

Hence, in prioritising R,D&E activity the role of 
‘maintenance’ R,D&E and the search for many 
small improvements can, in combination, deliver 
sizeable lifts in grain production profits 
(Kingwell 2019).

TABLE 13. Performance characteristics of Australian grain farms ranked by their decile contribution to grain output in 
2019–20

Decile Capital ($’000) Equity (%) Output share (%) Profit ($’000) Rate of return (%)

1 1834 95.9 0.9 -82.3 -3.5

2 3243 91.1 1.8 -71.3 -0.4

3 3652 91.1 2.9 -60.8 1.0

4 4650 92.0 3.6 -44.7 4.2

5 5027 90.4 4.7 -46.9 2.0

6 5264 90.5 6.0 66.0 3.8

7 8106 88.5 8.1 48.5 4.1

8 9809 86.9 11.7 150.7 6.0

9 12,350 82.9 17.7 323.5 5.9

10 22,282 78.2 42.8 829.4 7.2

Source: Abstracted from www.awe.gov.au/abares/research-topics/surveys/disaggregating-farm-size
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Appendix on oats

Oats almost never have their bran and germ 
removed in processing (Figure A1) so most 
oat-based food products contain whole grain oats. 
Oats are naturally rich in beta-glucan — a soluble 
fibre mostly found in the sub-aleurone layer 
adjacent to the endosperm (Figure A1). Beta-
glucan improves blood glucose control, improves 
insulin responses and helps decrease cholesterol 
levels. More recent research indicates oats contain 
avenanthramides — a unique phytochemical that 
helps protect blood vessels from the damaging 
effects of LDL-cholesterol. Other health advantages 
of oats are listed here (Oats | Grains & Legumes 
Nutrition Council (glnc.org.au)).

The favourable nutritional credentials of oats, 
when combined with the emerging problems of 
obesity, diabetes and heart health in many 
advanced and developing economies point to 
growth in demand for oats. Natural and healthy 
food products like oats will increasingly feature in 
people’s diets as they grow richer and older, with 
health concerns increasing in prominence and 
driving food choices. 

Annual global oat production is only around 
23mmt, a small crop compared to major cereal 
crops such as wheat of which 775mmt is produced 
each year. The volume of oats traded globally 
annually is only around 2.5mmt with Canada, 
Australia and the European Union being the main 
exporters. The world’s largest export trade is 
Canadian oats flowing into the USA. However, 
because there are few suppliers of export oats for 
food, any marked changes to oat supply can 
greatly affect global oat markets and cause price 
volatility that reduces the commercial 
attractiveness of growing oats. To keep 
oat-growing commercially attractive to Australian 
oat producers, innovative oat food products 
(e.g. oat noodles, oat rice) could potentially 
broaden oat use in Asia and encourage greater 
incorporation of oats into lunch and dinner meals. 

FIGURE A1. 
Location of nutrients in 
an oat grain
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