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• Drivers of the recent increase in food prices
• Increased demand from rapidly developing countries, e.g., 

China

• Poor harvests due to variable weather - possibly related to 

human-induced climate change

• Increased use of biofuels, especially maize in the US

• High energy prices, hence fertilizer prices

• Export bans from some large exporting countries

• Speculation on the commodity markets

Key question is whether this is a blip or a harbinger







Yield Trends
(from Cassman, 1999)Current Global GDP is US $33 trillion

Global GDP in 2050 is estimated to increase by 

about a factor of 4 to about US $140 trillion
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Agriculture and Environmental Degradation

Can crop, animal and 
fish traits be improved 
to address the projected 
changes in climate –
what are the roles of 
traditional breeding and 
modern forms of 
biotechnology?

How will the loss of 
genetic diversity affect 
future agriculture?

Can soil degradation be 
reversed and 
productivity enhanced?





Contributor to biodiversity loss

Unprecedented change:  Ecosystems









To what degree will crop yields decrease in the tropics 
and sub-tropics, but increase at high latitudes?

Percentage change in 

average crop yields 

for a mid-range 

climate change 

scenario 

Even as soon as 2020 

crop yields in SSA 

and parts of Asia are 

projected to decrease 

by up to 20%

Climate change impacts on maize and 
wheat yields



Agriculture in the UK under a changing climate?

The climate in the UK is expected to be much 

wetter in the winter and drier in the summer
• Potentially increased but more variable crop yields for modest increases in 

temperature – decreases for increases in temperature above 2-3oC

• Longer thermal growing season

• Changes to geographic ranges of crops

• Increased heat stress in livestock

• Increased pests and pathogens

• Increased storm damage to crops

• Highly variable precipitation – too much – too little

Obesity – a major issue within the UK and globally
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Agricultural S&T Challenges

 to produce, by region, the diversified array of crops, livestock, fish, 
forests, biomass  (for energy) and commodities needed over the 
next 50 years in an environmentally and socially sustainable 
manner
 to address water deficit problems, e.g., through improved 

drought tolerant crops, irrigation technologies, etc
 to address soil fertility and salinzation of soils
 to improve the nutritional quality of food
 to improve the temperature tolerance of crops
 to combat new or emerging agricultural pests or diseases
 to reduce external and energy-intensive inputs
 to reduce post harvest losses
 to improve nutrient cycling
 to improve food safety





Biofuels

• Two major sources of biofuels
• Bioethanol from sugar and maize

• Biodiesel from palm oil, soy and rapeseed

• Rarely economic - normally heavily subsidized

• Serious questions regarding environmental sustainability
• Greenhouse gas emissions - direct and indirect emissions

• Loss of biodiversity, soil and water degradation

• Serious Questions regarding social sustainability
• Competition for land - food price increases

• Involuntary displacement of small-scale farmers by large-scale plantations







Suggestions for decision-makers

 Improve public-private-CSO involvement  in AKST with 
accountability for social and environmental outcomes

 Develop macro-level policy changes to enable AKST linkages 
with development  goals

 Shift focus from production technologies to understanding and 
enhancing the production and adapting to environmental climate 
change impacts
 Build and reform AKST skill base (basic sciences, social, 
political and legal knowledge) and innovation capacities of rural 
communities and consumers

Conclusions

• Climate change poses both opportunities and challenges to the agricultural 
sector

• Agriculture is not simply production – agriculture must be viewed as 
multifunctional – it must be environmentally and socially sustainable – it 
must be placed in an ecosystem approach – agro-ecological approaches are 
key to success

• Innovation involving all relevant stakeholders is critical

• The farmer must be in the middle – especially the small-scale farmer –
participatory processes are critical

• Science and technology is critical – the risks and benefits of all technologies 
must be evaluated


