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Food security is influenced by a complex 

web drivers
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Food security and global change

Outline

Å Summarise projections of future agricultural production 

Å Present some projections of changes in some commodities

Å Some local Australian case studies 

Å Thoughts to mull over and discuss 



Crop production driven by demand for food, 

feed and fuel !

Crops used 

for biofuels

Crops used 

for Livestock

ÅHistorically we can see that the demand for crops (coarse grains) have 
been as a result of interplay between human and livestock 
consumption and more recently biofuels.

ÅThis interplay has changed and will continue to change over time.

ÅBiofuels is a relatively new player on the block, however in 3 years, 
biofuel use of grain increased by 47 million tonnes, amounting to 
approximately 60% of the increase in consumption.

Crops used for 

human consumption



Crop yields have increased over time, 
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ÅOver the last 48 years crop yields have more than doubled (1.2 

t/ha to 3.3t/ha) in response to improved management, 

technology and genetics.

ÅBy 2050 crop yields will have to double again to match 

projected demand.

ÅCan this be done?????????



Rate of yield growth are slowing

ÅWhile overall, crop yields have increased, the rate at which this 

increase has occurred is slowing.

ÅIf we extrapolate this slowing trend we find that without any 

major new agricultural innovation global production may only 

realise a further 15% increase by 2030.

ÅWestern Europe has already reached a plateau (largely due to 

caps on expansion of arable land).

ÅAsia would appear to be the region where sustained growth in 

production can continue (a further 38% possible based on 

current trends). 

New Technologies, improved 

management and efficiencies will be 

required to maintain production growth 

at the required rate of 1.7% per year to 

double average production by 2050. 



Future barriers and synergies to 

production

ÅFactors that will/could continue to exert negative pressure of 
global production:

ÅRising production costs;

ÅDeclining availability of key inputs (energy, nitrogen, phosphorus); 

ÅGrowing pest, disease and weed resistance;

Ålegislation;

ÅClimate change and associated impacts

ÅLand availability/suitability 

ÅFactors that will/could continue to exert positive pressure of 
global production:

ÅGrowing CO2 concentrations;

ÅGMO and other technologies etc



Historical climate change (warming) has 

already impacted on global production! 

Source: Lobell and Field 2007

The results from this research would suggest rainfed crops 

(wheat, maize, barley) are likely to be more sensitive to 

warming than crops grown in less water limited environments. 
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Climate Change will cause regional shifts 

in production

Å Under a warmer scenario area of 

profitable wheat production expands.

Å Under both warmer and drier 

conditions area contracts.

Å Under óbest estimates of change an 

eastward and southward contraction 

is expected.



2020s 

2050s

2080s

Source: IPCC 2001

Regional ñwinnersò and ñlosersò likely

Crop production is likely to 

decline in the tropics and 

sub-tropics due to warming 

and/or rainfall changes

Increased agricultural 

productivity in mid to high 

northern latitude regions 

possible in response to 

projected warmer & wetter 

conditions

The regional winners are 

likely to be North America, 

Russia etc.  Regional 

losers are likely to be 

much of the Southern 

Hemisphere



Water is the key resource that will control 

these regional patterns

IPCC 2007

% change in annual runoff (2081-2100 vs 1981-2000) averaged over 12 climate models


