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The issue

As a lightly populated country with a strong comp. 
advantage in food, and with no price supports for its 
farmers, Australia has contributed to global food 
security by public investment in agric R,D&E
Marginal internal rate of return to public long-run agric 
R,D&E in Australia exceeds 30% (Sheng, Gray, Mullen & Davidson, 
Public Investment in Agric R&D and Extension, Canberra: ABARES, Sept 2011)

Implies major underinvestment nationally, hence even more 
so when viewed globally to include rest of world’s consumers

Future returns are even higher today, because:
decline in real int’l food prices during 20th century has reversed 
in recent years, and prices are projected to remain high  
crop yield variability, & hence price volatility, are projected to 
be greater in foreseeable future 



How greater agric R&D investment 
can help global food security
Lowering the cost of food prod’n helps 
both producers and consumers

It raises profits for early-adopting farmers
• which could include poor farmers in developing 

countries via Aust.’s aid program

More-widespread adoption eventually lowers 
int’l food prices
• which raises real incomes of buyers of food, esp. 

poor households, who spend large share on food



Aust agric R&D investments (Sheng et al., 
Public Investment in Agric R&D and Extension, Canberra: ABARES, Sept 2011)

Growth in Aust public agricultural R&D expenditure was 
strong until the late 1970s, but it has slowed, from 
7% p.a. between 1953-78 to around 0.6% p.a. 

As % of agric GDP (value added), it peaked at over 5% in late 
1970s but was only 3% by 2007

Until recently, most agric R&D in Australia was public 
and likely to remain so while we don’t encourage GM biotech

Increasingly Aust agric R&D being done in universities, 
as State Agric. Depts. have withdrawn

Share grew from 14% to 34% between 1995 and 2009 (ABS)



Aust. agric. R&D spending growth rate (%/yr), 1950-2007
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Note: Excludes, fisheries, forestry and environmental research 



Agric R&D investment in rest of world

Rest of world also slowed public agric R&D 
expenditure growth from mid-1980s

In response to record-low real prices of food in int’l 
marketplace in mid-1980s

True, private agric R&D on GM crops has grown
but it’s confined to just a few traded products and 
<30 approving countries, and 
has not been enough to compensate for slowdown in 
public agric R&D growth 
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Is agric R&D growth slowdown the cause of 
current high int’l food prices? And of slower 
Aust ag productivity growth?

Not the only cause, but a likely key contributor, 
because benefits take up to 3 decades to 
materialize 



Stylized representation of benefits and costs of an 
agricultural innovation (Alston and Pardey 2010)
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How much has agric productivity 
slowed in Australia? (Sheng et al., A Turning 
Point in Agric Productivity, Canberra: ABARES, May 2011)

Total factor productivity growth in Aust 
broadacre agriculture fell from 2.2% during 
1953-2000 to -1.7% during 2000-07

partly due to drought in 2000s, but
mainly because of slowdown since 1970s in  
growth of agric R,D&E expenditure  



Is agric R&D growth slowdown the 
cause of current high int’l food prices? 
(continued)

Another key contributor to recent rise in int’l food 
prices has been US and EU biofuel policies

Subsidies and mandates mean food and fossil fuel 
prices are now linked whenever oil price is high

• very directly in the case of maize since 2007 (de Gorter 
2012), but also for soybean, rapeseed, sugar

• hence also for crop substitutes in production and/or 
consumption

• and for livestock products via feed costs



International price indexes, 
1960 to 2011 (World Bank, 2000 = 100)



Int’l cereal and petroleum prices, 2003-2012 
(compiled by Harry de Gorter 2012, as was next slide)





Int’l prices projected to remain higher 
and more variable than in 20th century

Because of:
Rapid growth in resource-poor emerging Asia
Continuing biofuel policies in US, EU and elsewhere, 
linking food and fossil fuel prices when oil price is high

• And fossil fuel prices are likely to remain high and volatile 
while ever Middle East is politically unstable

Climate change: expected to reduce world food prod’n 

Means returns from future ag R&D will be even 
higher than in past, incl. for crop varieties better 
able to cope with extreme weather events

e.g., more drought-tolerant



Why Asian economy growth is 
boosting returns to Aust agric R&D

The world’s fastest economic and industrial 
growth is occurring in resource-poor
regions, especially in developing Asia …

… and is expected to continue to do so over the 
next decade or two

Accompanying that industrialization is likely to 
be a decline in agric self-sufficiency in Asia

especially if Aust can be seen to be a reliable food 
supplier, including during price spike periods

• so China etc. aren’t tempted to raise ag. protection rates



Dev. Asia to become far larger share (%) of 
global economy (Anderson & Strutt, 2012)



Shares of global agric. imports and Aust. 
agric exports (%)    (Anderson and Strutt 2012)

World import 
share (%)

Aust. export 
share (%)

2007 2030 2007 2030 
High-income 68 42 48 15
Developing 32 58 52 85
of which Asia: 15 45 44 82
World 100 100 100 100



Aust well placed to satisfy emerging 
economies’ food import demands

Unlike other agric exporters, Australia doesn’t 
raise export barriers when int’l prices spike

Hence it is perceived as a more-reliable long-term 
supplier than other food exporters

Also, importers tend to suspend their import 
restrictions when prices spike

Makes their markets more accessible for Aust 
exporters during most-profitable periods



Global agric exporters’ trade restriction index 
(Anderson and Nelgen 2012)



Global agric importers’ trade restriction index 
(Anderson and Nelgen 2012)



Final word: if Australia’s ag. R&D sector is vibrant, it 
also will be better placed to help low-income countries

The recent slowdown of agric R&D investment 
has reduced the quantity & quality of agric R&D 
capability in Aust. – but it’s not too late to 
reverse that trend
ACIAR, including its new Int’l Food Security 
Centre, is well placed to invest Aust aid funds in 
agric R&D partnerships between research 
institutions in Aust & needy developing countries 



Thanks!



Ironically, Asian agric imports aren’t lower with faster 
agric productivity growth (Anderson and Strutt 2012)

Agric self sufficiency (%):

2007 
base

2030
core

2030 slower 
primary 

productivity 
growth 

globally

2030 faster 
grain

productivity 
growth in 

China/India

All Dev. Asia 96 89 93 90

China 97 87 92 87

India 102 97 103 98
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