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to Climate Debate







Weather variability due to climate 

change will result in 27 percent 

decline in global productivity by 2050





According to the International Food Policy Research Institute, 

annual investments of $7 billion needed for climate adaptation





Agriculture and Land-use Change Emit 31 Percent of GHGs



Agricultural GHG Emissions
CO2, N2O, and CH4





World Bank and IPCC



Recent trends in both public and private energy 

funding indicate that the role of ‘technology push’ in 

reducing GHG emissions is often overvalued and 

may not be fully understood. 

Ultimately, it is only by creating a demand-pull 

market (rather than supply-push) that technological 

development, learning from experience, economies 

of scale in production and related cost reductions 

can result.

– Intergovernmental Panel on Climate Change

Climate Change 2007: 

Mitigation of Climate Change 

Agricultural technology is characterized by a demand-pull.  Farmers want and 

are willing to pay for new technologies that reduce labor and inputs, as this 

increases income or reduces cost.  As a result, the environment and the 

public receive a benefit at no additional cost to the consumer.



The efficiency gains in 

agricultural systems that 

result from the application of 

new agricultural 

technologies have led and 

will continue to lead to more 

production on less land.

Yield Gains



Yield Gains Continued

Biotech crops deliver 

significant yield 

increases to farmers

http://www.pgeconomics.co.uk/pdf/focusonyieldeffects2009.pdf



According to the IPCC, 89 percent of ag mitigation potential is from soil carbon sequestration
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Reduced fuel use = 1.14 billion kg CO2

Soil carbon sequestration = 13.10 billion kg CO2

That’s the same as taking 6.3 million cars off the road

Biotech Crops Result in Reduced Carbon Emissions



Drought Tolerance

Plants react to stresses 

such as drought by 

consuming large quantities 

of stored energy normally 

used for growth and seed 

production. 

Genetically enhanced 

crops with increased 

tolerance to drought and 

heat  are more resilient.

Reduced Fertilizer Use

Nitrogen Use Efficiency (NUE) 

technology produces plants with 

yields equivalent to conventional 

varieties but which require 

significantly less nitrogen 

fertilizer. 

Genetically enhanced crops 

resistant to corn rootworm have 

been shown to have better root 

systems which promotes nutrient 

and water uptake into the plant. 

As a result, these plants require 

less fertilizer and water than 

unprotected plants.



IPCC





Estimated returns to investment in agricultural R&D are 

high in all regions—averaging 43 percent

World Development Report 2008



http://www.fao.org/fileadmin/templates/wsfs/docs/expert_paper/12-Beintema-Elliott_InvestmentAgR_D.pdf

41 percent of ag R&D from the private sector in 2005

R&D growth rates declined precipitously between 1976 and 2000



Stimulates new breeders 

and new breeding work 

Encourages partnerships 

between public and 

private sector 

Reduces barriers to trade 

in protected varieties

Promotes investment



Conclusions

• Climate change will significantly increase the challenge of achieving 

food security for all 

• Farmers will need to produce more with less (less water, less fertilizer) 

while conserving soil and forests

• Agriculture and land use change have the potential to mitigate more 

CO2 emissions than the energy sector and at lower costs 

• Farmers are willing to pay for new agricultural technologies

• Investments in ag research deliver high returns in all regions

• Ag technologies available today to begin making a difference with 

respect to mitigation and adaption




