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Drivers of change

POPULATION and
INCOME




Population growth to continue
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Urbanization to accelerate
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Age cohort:

100 + years
H5-99 years
J0-94 years
B5-89 years
80-584 years
75-79 years
70-74 years
bo-bd years
BO-B4 years
55-59 years
50-54 years
45-49 years
40-44 years
35-39 years
30-34 years
25-29 years
20-24 years
15-19 years
10-14 years
5-9 years
O-4 years

10.0

Thailand: Population structure 1950 to 2050

1950

ol

5.0 0.0 5.0 10.0

Percent of population

Data: UN 2012 (http:/lmvww.un.orglesalpopulationfunpop.htm|
FAOQ (2013
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Kcal/person/day 2005/2007
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Impacts on

FOOD

AVAILABILITY
& PRODUCTION




Protein [in g/person/day]

Energy and Protein Content of the Diet, Total Availability (1961-2080)
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Impacts of change

HUNGER &

MALNUTRITION
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The shape of things to come?

The Economist, December 2003




AT2050/80: provisional nutritional outcomes (global

ave rages/aggregates)
% of population
with obese
kcal/person/day
million >2700 >3000 % million

2005/07 57 28 9 570

2050 @ 91 52 15 1400

2080 98 66 21 2000



Impacts of
Bioenergy and

new Demands




How big Is the energy market?

Energy market (TPES): nearly 500 EJ
Biomass: 50 EJ (80% in developing countries)
Biofuels: 3.3 EJ, on ca. 33 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).

=>Blo-energy subsidies have a price supporting impact, not
price depressing as the traditional coupled agricultural
subsidies.



Rapeseed oil prices follow crude oil prices
140

120

(Y
-
o

80

60

Crude oil in USS/bbl

40
20

0
NS o N I S A BB DI\ I N N N

K \: 4 K/ / 4 \: 4 7/ K/
vQ QQ:Q QQ/(' O(J v\)% \\)Q V‘Q QQ:Q QQ/(' O(J v\)% \\)Q vQ

Crude oil pricer —Rapeseed oil price



350.00
30000 1 Ma jhv\
\\/"
250.00 N |
200.00 et
£
=5
o - \
E M\ / W‘N
150.00 AN A . 4
100.00 /\"c-/v"\.r‘v
50.00
0.00
> > » o A D ) Q N v >
OAQ QQ‘)‘ AQ ng) ¢° ngo ¢° QQ/\ \\Q QQ% 40 QQO’ \\Q Q'\/ A‘\' Q"\:\’ A'\' Q’O’ A'\' Q'\?’ \\'\'
VLTSS TSPV VL VLFLFL PSP
@’b @’b @’b @’f} @’f} @’b @’b @’b @’b @’b
—Corn Crude oil

Corn and Crude oil prices

140.00

120.00

100.00

80.00

60.00

40.00

20.00

0.00

Crude in USS/barrel



Impacts of change

RESOURCES &

ENVIRONMENT
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Cropland potential and actual use
2005/07, 2050 and 2080

Million ha

Sub-Saharan Latin East Asia South Asia Near Developed &
Africa America East/North transition
Africa

B Total Potential Actual land in use 2005/07 ©@2050 2080
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Impacts of change

RESOURCES &

ENVIRONMENT




Is there enough water?




_| Little or no water scarcity [ Approaching physical water scarcity __| Not estimated

[] Physical water scarcity M tconomic water scarcity




1961/63 2005/07 2050 1961-05  2005-50

million ha % p.a.
\Welgle 141 287 318 1.71 0.24
Developed countries 38 68 68 1.57 0.00
Developing countries 103 219 251 1.76
excl. China and India 47 97 117 1.91 0.42
sub-Saharan Africa 3 6 8 2.07 0.67
Latin America 8 18 24 2.05 0.72
Near East/North Africa 15 29 36 1.86 0.47
South Asia 37 81 86 1.98 0.14

East Asia 40 85 97 1.42 0.30



Area equipped for irrigation and irrigated area in use
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What does agriculture
contribute to GHG emission
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Gigagramm CO2 equ

GHG Emissions by Region, 1990-2050
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Share of additional CO2 Emissions from
Agriculture, 2010-2050

EU
® Oceania
M Africa
B Americas
M Asia




= g :E 2238

How does Climate Change affect
agriculture and food security?




Percentage change in world food (cereal) prices in relation to
changes in temperatures




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

No. of people at risk of hunger In developing countres, In millions

Year 2020 Year 2050 Yoar 2080
scenario AEZ-BLS  DSSAT-BLS  AEZ-BLS  DSSAT-BLS  AEZ-BLS  DSSAT-BLS
Refaranca

EE over time 108
Caz D (782 769
B1 T an
B2 233
cC
A1 2. GGijs bad for (S 136
722 885 742
B 242 % 102
B2 L 244 221
CC, no CO;
Al 3. 5RES>>CC pa 370
933 350 1320
B NA 792 MNA 275 NA 125
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