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Population growth to continue, but at a slower pace
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How much more needs to be produced by 20507

Increments in percent
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How big is the energy market?

Energy market (TPES): nearly 500 EJ
Biomass: 50 EJ (80% in developing countries)
Biofuels: 2.1 EJ, on ca. 26 million ha
Transport energy needs: ca. 95 EJ

Crop area to cover transport energy needs:
>1000 million ha, i.e. 2/3 of global crop area.

Energy market is large, creates perfectly elastic
demand for agricultural produce at break-even
points (parity prices).
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Agriculture and energy markets

Low energy price trajectory: still need to
raise production (70%) but increasingly
saturated demand

High energy price trajectory: bioenergy
market with difficult-to-saturatedemand
for agricultural produce and resources

Consequence: food prices no longer set
by food demand but by energy prices

FAO, IGG Santiago de Chile, 4-6 November 2009
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World Greenhouse gas emissions by sector

Sector

End Use/Activity

ENERG Yermmneen

Transportation 13,5%

Road 9,9%

Air 1.6%

Rail, Ship 2.3%

Electricity & Heat 24,6%

Other Fuel
Combustion 9%

Industry 10 4%

& Other Transport
Residential Buildings 9,9%

Commercial Buildings 5,4%

3,5%

Ur
Fuel Combustion

Iron & Steel 3,2%

Carbon Dioxide

Aluna-mummon -Ferrous Meta!s 1 4%
Ia

Pulp, Paper & Prinfing -—-1%

(V]
Food & Tobacco
Chemicals 4, 8%

(CO,) 77%

: Cement 3.8%

Other Industry 5,0% -

1,9% -

T4% |

Fugitive Emissions 3,9%

Industrial Processes 3,4%

Land Use Change
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Agriculture 13,5%

{ Qil/Gas Extraction, 6,3% -

Refining & Processing

Deforestation 18,3%
Afforestation -1,5%
Reforestation -0,5%
Harvest/Management 2,5%
Other -0,6%

Agricultural Energy Use 1.4%

Agriculture Soils 6%

Livestock & Manure 5,1%

Methane
(CH,) 14%

|oe Cultlvatlon1 5%
A — ; " Nitrous Oxide
. Wastewater, Other Waste 6% (N,O) 8%

All data is for 2000. All calculations are based on CO, equivalents, using 100-year global warming potentials from
the IPCC (1996), based on a total global estimate of 41 755 MtCO, equivalent. Land use change includes both
emissions and absorptions. Dotted lines represent flows of less than 0.1% percent of total GHG emissions.

Source: World Resources Institute, Climate Analysis Indicator Tool (CAIT), Navigating the Numbers: Greenhouse
Gas Data and International Climate Policy, December 2005; Intergovernmental Panel on Climate Change, 1996
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biophysical changes:

* higher temperatures and more evaporation

* more precipitation and higher rainfall variability
* more frequent extreme weather events

* coastal areas flooded

* glaciers, water circulation, irrigation potentials
* higher atmospheric CO2 concentration

impacts on agriculture/food

* high latitude areas: 1yields for GMT <2.5°C, |yields >2.5°C GMT

* low latitude areas: |yields even for 1temp 1-2°C

* firrigation water demand +5-20% by 2080s (globally)

* high latitudes: more land suitable for agricultural production (+160 million ha)
* low latitudes: less land for agricultural production (-110 million ha)

* land losses due to inundation (temporary and permanent)

« CO, fertilization at low temperature increases

« CO, benefits at higher Atemperatures are diminishing

 fire risks, pests and diseases, food safety, e-coli, malaria, etc.
* livestock: diseases (e.g. bluetongue), heat and water stress, Aforage quality

FAO, IGG Santiago de Chile, 4-6 November 2009
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Sensmwty of cereal yield to climate change

Mean local temperature change (°C) Mean local temperature change (°C)

(c) Wheat, mid- to high-latitude (d) Wheat, low latitude
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Percentage change in world food (cereal)
prices in relation to changes in temperatures

Fischer et gk
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Table 1. The impacts of cdimate change and socio-economic development paths on the
number of people at risk of hunger in developing countries

Mo, of people at risk of hunger In developing countres, In millions

Year 2020 Year 2080 Yaar 2080
SCanarlo AEZ-BLS ODSSAT-BLS AEZ-BLS DS5SAT-BLS AEZ-BLS O5SAT-BLS
Raferanca
Al G 3 GE3 208 108 108
A2 182 T8z 121 68 769
B1 745 749 2410 1 a0
2 B30 B30 348 233 233
@ 2. CC is bad for FS
1 aa7 210 136 136
A2 FEE S05 122 2ak5 742
B1 739 M 242 2 102
B2 30 LTl 358 244 221
L no €O, 3. SRES>>CC
A MLA 726 i Fa 08 MA i
A2 7194 545 788 233 QL0 1,320
B1 MA 792 MA 275 MA 125
B2 52 BaL A5k J1E 257 184
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Cereal yields, world averages weather
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Urban and Poor: The Centres of Future Food Conflicts?
Urbanization ratios and per capita income levels in 2050
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1.

1.

1.

FAO, IGG

Summary and conclusions

Food markets are still growing, but increasingly saturated
+70% more production, but slow down in growth
overall enough resources (land, water, genetics)

Energy demand cannot be met by agriculture

creates perfectly elastic demand for agricultural output (and
resources) at break-even points (parity prices)

high energy prices will set prices for food (effective floor price)
Climate change and resources
Climate change: globally production neutral up to +2GMT

Vast local differences, less production potential in more food
insecure areas

Greater weather variability, could increase production variability

Higher saturation in food demand, lower demand responsiveness
could augment price swings

Larger price swings, more urban food and poverty concentration
could make food riots a more frequent feature in the future.

Santiago de Chile, 4-6 November 2009
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