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The great acceleration…. 

Steffen  et al. (2015) 



Megatrends 

Manufacturing 

Mining 

Sports 

The future of work 

 



Megatrends for Australian agriculture 







A Hungrier World 



Total Global Population 1950-2050 
 

FAO 2014   | 
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Annual Population Growth Rates - Medium 

Predicted Census 

Source: United Nations, Department of Economic and Social Affairs, Population Division (2013). World Population Prospects: The 2012 Revision, DVD Edition. 



“Green Revolution” 1961-2000 

• Yields more than doubled (x 2.3) 
• Food production rose 146% 
• Population rose 98% 

 
• Arable land in use rose only 8% 
• Inputs rose much faster 

• x 7 N fertiliser 

• x 3 P fertiliser 

• x 2 irrigation water 

• Local and global consequences 
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Scale:  
• 1970 – 2010 : 129% increase or 5 Kcal/year x 1015  

• 2010 – 2050 : 71% increase or 6 Kcal/year x 1015 

 

The current challenge 



Keating, B.A., Herrero, M., Carberry, P.S., Gardner, J.  and Cole C. (2014) Food wedges: framing the 
global food demand and supply challenge towards 2050.  Global Food Security, 3, 125-132.

Expanding the net land footprint

Expanding the irrigation water supply

Expanding aquaculture production

Closing yield gaps in existing crop and livestock 
production systems

Developing new farming systems that intensify 
land and water use 

Crop and livestock improvement to lift genetic 
potential 

Maintaining control of biotic stresses and 
biosecurity

Avoiding land and water degradation

Minimising climate change through mitigation 

Adapting to unavoidable climate change

Reducing waste along the food value chain

Reducing overconsumption in human diets

Balancing the livestock component of future 
diets

Developing smart biofuel policies and 
technologies

Reducing 
Demand

Sustaining 
productive 

capacity

Filling 
Production 

Gap
Reducing waste along 
the food chain

Reducing overconsumption 
in human diets

A balanced livestock 
component in diets

Smart biofuel
technologies and policies Expanding land area 

for agriculture

Expanding irrigation

Expanding 
aquaculture

Closing yield gaps in 
existing farming systems

New more intensive 
farming systems

., Herrero, M., Carberry, P.S., Gardner, J.  and Cole C. (2014) Food wedges: framing the ., Herrero, M., Carberry, P.S., Gardner, J.  and Cole C. (2014) Food wedges: framing the ., Herrero, M., Carberry, P.S., Gardner, J.  and Cole C. (2014) Food wedges: framing the 

Advancing crop and livestock 
genetics beyond current potential 

., Herrero, M., Carberry, P.S., Gardner, J.  and Cole C. (2014) Food wedges: framing the 
global food demand and supply challenge towards 2050.  Global Food Security, 3, 125

., Herrero, M., Carberry, P.S., Gardner, J.  and Cole C. (2014) Food wedges: framing the ., Herrero, M., Carberry, P.S., Gardner, J.  and Cole C. (2014) Food wedges: framing the 

Maintaining pest resistance and 
biosecurity / food safety

Avoiding land and 
water degradation

Climate change 
mitigation 

Climate change adaptation

Wedges of global food security “rainbow” pie....



Structural enablers to get food to where it is needed 

• Ability to trade - stability 

• Access to capital 

• Global investment in agricultural R&D 



A Wealthier World 



A Wealthier World 
Income Growth 
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A Wealthier World 
Income Growth <-> Food Consumption 

R² = 0.5857 
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Income (GDP Per Capita in 2011 in Thousands of US Dollars, Current Prices) 
Source: Food and Agriculture Organization and World Bank.  



A Wealthier World 
Growth in Protein Consumption 
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A Wealthier World 
Beef Consumption  
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A Wealthier World 
The Asian Century 

Credit – Valerie Pieris http://i.imgur.com/CK6aONG.jpg 



Choosy Customers  
-Health 
-Function 
-Ethics 
-Provenance 



Rising Rates of Overweight/Obese  
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Improving information on benefit cost ratios of dietary change 

Fiscal Measures (e.g. Taxes) 



 
Growing Functional Foods 

Global market estimated at 
US$90.5 billion in 2013.  
 
Largest markets Europe and Japan 
(90 percent of total sales)  
 
United States market up 21 % 
year-on-year 



Ethics and Provenance 

• Live export cattle – humane slaughter in destination country 

• Cage-free eggs 

• Coles’ “sow stall-free pork” 

• Where did my Maggie Beer’s ice cream really come from? 

• Nana’s frozen berries – expectations of safety 

• Rising popularity of Farmers’ markets 

 

 

Impact of online and social media 
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Transformative Technologies 
 
• Biological science 
• Digital science 
• Materials science 



Super 
high oleic 

oil 
safflower 

Omega-3 
oil canola 

Biomass 
oil 

Gluten 
free 

barley 



Gartner’s Hype Cycle 

http://www.gartner.com/technology/research/methodologies/hype-cycle.jsp 



GVP v Sire Team (GPI)
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R&D on genetics, feeding and meat 
processing coupled with a 
coordinated industry plan 
transformed sheep meat from a 
$300m p.a. industry in 1990 to over 
$3billion p.a. now. 

Genetic trend for performance index  (GPI) and 
gross value of production (GVP) of the lamb 
industry. 

Genetic improvement plus altered management produced 
larger cuts demanded by high value markets 

Creation of a new $3billion industry: 
The Australian lamb industry 
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The Internet of Things 

2006 
2 Billion Devices 

2015 
15 Billion Devices 

2020 
200 Billion Devices 

Data source: Intel Corporation. A Guide to the Internet of Things, www.intel.com 

225 times more 
functionality 

40,000 times 
more functionality 

Metcalfe's Law 
Value of a network = n2 

1 

5 



A Bumpier Ride 
- Climate Change and Extreme Weather 

- Globalisation of Supply Chains 

- Food Price Shocks 

- Technology / Biosecurity Breakdown 

 



Food Price Patterns and Oil Price 

FAO and http://www.macrotrends.net | 
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Nominal Price Index Deflated Price Index 

Real Price Index = Nominal Price Index deflated by the World Bank 



Global environmental consequences 



Agriculture and GHG mitigation 

37  | CSIRO Agriculture 



 



Understanding value chain climate risk 
exposure 



New Business Models  
Technology enables supply Chain Disintermediation in Many new Ways – 

Consumers Making Decisions for Themselves  
Farmer 

Retailer 

Wholesaler 

Customer

Digital Technology 
and e-commerce 



Mega shocks 

• Biosecurity breakdowns – Panama disease, Nana’s frozen berries 

• Collision of societal values and farming - Live export ban 

• Agro-terrorism – 1080 threats to baby formula 

• Geo-political disruption of trade – exports to Russia 

• Corruption of value in global supply chains – melamine in milk 

 

How do we get smarter at both predicting and 
managing these risks? 
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