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World hunger

842 million people will go to bed hungry and undernourished tonight
FAO (2014)
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~ 3 billion in 1960

~7 billion in October 2011
~6 billion 1997

7.246 billion in July 2014
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Presentation Notes
At close to one billion, the number of undernourished people in the world remains unacceptably high in 2010 despite an expected decline – the first in 15 years.  

This decline is largely attributable to a more favourable economic environment in 2010 – particularly in developing countries – and the fall in both international and domestic food prices since 2008. The recent increase in food prices, if it persists, will create additional obstacles in the fight to further reduce hunger.

FAO estimates that a total of 925 million people are undernourished in 2010 compared with 1.023 billion in 2009. That is higher than before the food and economic crises of 2008-2009 and higher than the level that existed when world leaders agreed to reduce the number of hungry by half at the World Food Summit in 1996 (Figure above).



http://www.csiro.au/Portals/Multimedia/On-the-record/Sustainable-Agriculture-Feeding-the-World.aspx



Reducing the climate impact of food 
production



Demand- and supply-side measures need to be considered

• Supply-side measures in 
the AFOLU sector are 
large & cost-competitive

• Demand-side measures 
such as dietary change and 
waste reduction also have 
large, but uncertain, 
mitigation

• Demand-side measures 
may be difficult to 
implement, but are worthy 
of further research

• Other options in the 
AFOLU sector include 
bioenergy

Smith et al. (2014) – IPCC WGIII AR5



Ripple et al.(2014)

Direct GHG 
emissions per unit of 
food product – if 
indirect emissions 
are included, non- 
ruminant meat 
emissions also 
increase



Changed consumption patterns

Land based GHG emissions:

Fewer animal 
products in global diet 
allows everyone to be 
fed, and land is 
available for energy 
and nature 
conservation

Stehfest et al. (2009)



Food demand must be managed because sustainable 
intensification alone will not suffice

Scenarios

Yields Demand side reduction 
measures:

Current trends in 
yields

Yield gap 
closures

(sustainable 
intensification)

50% Food 
waste 

reduction

Healthy 
diets

CT1 x

CT2 x x

CT3 x x x

YG1 x

YG2 x x

YG3 x x x

Bajželj et al. (2014) Nature CC



Food demand must be managed because sustainable 
intensification alone will not suffice

Bajželj et al. (2014) Nature CC



Food demand must be managed because sustainable 
intensification alone will not suffice

Bajželj et al. (2014) Nature CC

units 2009* CT1 CT2 CT3 YG1 YG2 YG3

Cropland Mkm2 15.6 22.5(+44%) 18.7(+20%) 17.6(+12%) 18.2(+16%) 16.0(+2%) 14.6(-6%)

Pasture Mkm2 32.8 35.2(+7%) 32.6(-1%) 26.8(-18%) 36.0(+10%) 33.1(+1%) 27.1(-17%)

Net Forest cover Mkm2 26.1 23.1(-12%) 24.7(-6%) 26.1(+0%) 24.2(-7%) 25.6(-2%) 27.1(+4%)

Tropical Pristine Forests Mkm2 7.9 7.2(-9%) 7.4(-7%) 7.4(-6%) 7.4(-6%) 7.6(-4%) 7.6(-4%)

Total GHG emissions GtCO2 /y 13.5 22.2(+64%) 16.1(+20%) 11.7(-13%) 19.2(+42%) 15.0(+11%) 10.2(-25%)

Carbon sink potential GtCO2 /y 14.7 14.5(-1%) 14.6(-0%) 14.8(+0%) 14.6(-1%) 14.7(+0%) 14.7(+0%)

Fertiliser use Mt/y 103 166(+61%) 136(+32%) 125(+22%) 226(+120%) 196(+90%) 175(+70%)

Irrigation water use km3/y 2889 6496(+125%) 5328(+84%) 5075(+76%) 5051(+75%) 4413(+53%) 4157(+44%)

Current yield 
trend

Yield gap 
closure only

Yield gap closure + 
demand options



How will food demand be met in future?

Smith (2014b)



Conclusions
• We can feed 9-10 billion people
• Food supply needs to be increased whilst reducing 

environmental impact of agriculture
• Need to find options and policies that co-deliver improved 

food security and improved environmental outcomes
• Some promising supply-side measures (e.g. efficiency 

improvements) improve food security and reduce 
environmental impact

• Demand-side measures (e.g. changing diets, waste 
reduction) are under-researched, for food security and for 
potential to reduce environmental impact

• We need to change consumption patterns (demand-side 
measures) – techno-fixes are not enough to make the 
necessary changes

Smith (2014a)



Thank you for your attention
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