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The drivers of food security challenges

 Demand
 The number of people,
 Their control over financial and physical resources,
 Their dietary desires,
 Their location.

 Supply
 Our capacity to sustainably meet these demands.
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Food security challenges are unprecedented
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 On the demand side
 More people 
 50 percent more people between 2000 and 2050
Almost all in developing countries.

 With more income
More demand for high valued food (meat, fish, fruits, 

vegetables).
 Climate change – exacerbates existing threats, generates new 

ones.

Climate Change Basics
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Greenhouse gas emissions have been rising
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From 
‘agri-
culture’

… and likely to rise more

Page 6Figure 2 in Peters et al. (2012)
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It has been getting warmer…
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… and could get a lot warmer!

Source: Figure 10.4 in Meehl, et al. (2007)

SRES scenario 
differences small until 
after 2050 (but GCM 
differences can be large)

SRES scenario 
differences small until 
after 2050 (but GCM 
differences can be large)
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Change in average annual precipitation, 
2000-2050, CSIRO GCM, A1B (mm)
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Change in average annual precipitation, 
2000-2050, MIROC GCM, A1B (mm)
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How Climate Change Affects Agriculture
 Lower yields for crops and livestock from
 Higher temperatures,
 Changes in precipitation patterns, 
 Extreme events.

 Sea level rise
 Climate change will bring location-specific changes

in precipitation, temperature and variability.

 There will be winners and losers!
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Climate change has already affected 
agriculture
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Chinese rice production has shifted north
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Climate change has already offset research 
productivity gains in many places, except US
Estimated net impact of climate trends for 1980-2008 on crop yields, divided by the 
overall yield trend

Source: Figure 3 in Lobell, Schlenker, and Costa-Roberts (2011).



05-Jul-13

8

But the future impacts of climate change on 
agriculture could be much greater

And with widely varying outcomes

Yield Effects, Rainfed Maize, CSIRO A1B 
(% change 2000 climate to 2050 climate)

Source: Nelson et al, 2010.
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Yield Effects, Rainfed Maize, MIROC A1B 
(% change 2000 climate to 2050 climate)
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Source: Nelson et al, 2010.

Land degradation and food security: MIROC 

Identified areas with below mean of negative NDVI changes and areas with above mean of calorie 
production

MIROC pessimistic scenario: 116 million ha of above-average production cropland affected (current output: 
65 billion USD per year) 
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Land degradation and food security: CSIRO 

Identified areas with below mean of negative NDVI changes and areas with above mean of calorie 
production

CSIRO pessimistic scenario: 105 million ha of above-average production cropland affected (current output: 
54 billion USD per year) 

And it gets much worse after 2050

Year Developed Developing
Rainfed Irrigated Rainfed Irrigated

2030 -1.3 -4.3 -2.2 -9.0
2050 -4.2 -6.8 -4.1 -12.0
2080 -14.3 -29.0 -18.6 -29.0

Climate change impacts on wheat yields with 2030, 
2050, and 2080 climate (percent change from 
2000)

Source: Nelson et al, 2010.
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Food security, farming, and climate change to 2050: key 
findings

Ag prices increase with GDP and population 
growth.

Prices increase even more because of climate 
change.

 International trade is critical for adaptation.

Source: Nelson et al, 2010.

Income and population growth drive prices higher
(price increase (%), 2010 – 2050, Baseline economy and demography)

Source: Nelson et al, 2010.
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Climate change increases prices even more
(price increase (%), 2010 – 2050, Baseline economy and 
demography)

Minimum and maximum 
effect from four climate 

scenarios

Source: Nelson et al, 2010.

Maize price mean 
increase is 101 %

Rice price mean 
increase is 55%

Wheat price mean 
increase is 54%

New Demands on Agriculture
and a Challenge for Sound Policy Making
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Agriculture will have to deliver more than food 
products 

Climate Change Mitigation,
Climate Change Adaptation,  
Food Security,  
 Increase Ag. production compatibly with “other” 
environmental services.  

• DRC has a great need for 
infrastructure development. But, it has 
125 million ha. of tropical forest, the 
second largest after the Amazon.

• Reduction of more than 2 percent of 
the existing standing forest stock, and 
a total reduction in carbon stock 
estimated to be 316 TgC.

• Ag. intensification, properly coupled 
with resources to prevent 
deforestation, compatible with overall 
reduction of emissions plans (e.g. 
REDD+). 

28

Changes in carbon stock and emissions from agriculture 
caused by road construction in the DRC
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• Adaptation and food security 
appear to be to work 
synergistically.

• Mitigation seems to be 
incompatible with the other two 
objectives.

• Results are dependent on soil 
characteristics and local crops.

Mitigation, adaptation, and foods security. An example 
from small-holders in Mozambique

Compatibility between multiple objective is a 
challenge  

 Increasing awareness among stakeholders of resource scarcity 
and externalities requires that policymakers have to confront 
multiple outcomes and address multiple objectives.

 Optimizing behaviors or policies with respect to only one 
objective can lead to ambiguous outcomes and political tension 
among stakeholders who value objectives differently. 

 E.g. Countries resist making GHG mitigation commitments due 
to unintended consequences for other development objectives.    
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Conclusions: three main messages to policy makers and 
one to the research community
 In low-income countries, sustainable development is a more important 

priority than climate change adaptation or mitigation. This is a priority for the 
present. 

 At the same time, prepare today for higher temperatures and changes in 
precipitation in all sectors tomorrow 
 Invest more in capacity to adapt agriculture
 Explore climate change mitigation opportunities
 Keep international trade relatively free from barriers

 Collect better data today and tomorrow on existing situation and practices 
and exchange information
 Weather, land cover, water availability, prices, practices

 For researcher: more work on trade-off is essential.

Thank You!


