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“The growing threat to the world’s food
supply deserves the urgent attention...No
one country can cope with this problem.”

Henry Kissinger (US Secretary of State) on
24 September 1973
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Population Growth Rate 2009-2050 Population Growth 2009-2050
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Population and Food Demand

» Since 1960 world population more than
doubled but cereal production tripled. Most
of this increase due to increased crop
yields.

» Currently about one billion people remain
undernourished.

* To avoid further hunger world needs at
least 30% Iincrease in food supply to
maintain current situation but this will
require much more water and other inputs.
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Sources of Global Food Supply
600
Values in kcal/person per day:
Food-total: 2,804 (100%)
200 7 - Vegetal: 2,336 (83%)
- Animal: 468 (17%]
400 + Meat: 217 (8%
+ Other animal (milk, egg, fat): 223 (8%
= = + Fish: 28 (1%
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Growth in Ag/Food R&D
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Low and middle income SSA High income

-2 0

- 1970s

- 1980s - 1990s 2000s

Source: Beintema and Stads 2008; Chan-Kang 2010
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Hybrid Corn Bt Corn
- Eacillus thuringlensks |Ei| discowvered in
1877 r;:;:::i; ::;.umm"u 1901 Japan |and 1911 in Germany]
1905-1912 5 P meet o 1950s ™
1917 K id 1986 ‘:'
59 YEars . o
1922 . YEArS wame 1956 o 96 years
F WA by
1933 . 1932 "
F ’ shie L
1936 S 1996 °
, . Bt corn (corm borer protection)
1960 :::Lw{r;:pmru:\ln:"::b eds led to shift to 19a7 omenerciatand in LS
Stacked with other tradis je.g. herblcd
1960 95 percent of LS. corn acreage in hybrids 1598 -,.;.a;r_-,n;: e T e e
LS. patent iszued to Monsanio for
2004 Moag10
2008 Regulatory approsal in 20 coumtries

Snmres- Glefnn Fardsw and Buttan 20021 and sictnn =k a1 (Fnaab

Source: Alston, Pardey and Ruttan 2008
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Roundup Ready Soybean

Glyphasphate shown to have herbadda
act vy

[]
R In U=,

26 years

Feoundup Ready Soybeans comm-ardalized
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Source: Vorosmarty et al. (2010)
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People in Water Stress (< 1,700 Cu.M per
year)
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Source UNEP 2011 13
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BAU Water Demand Growth iIs Unsustainable
Predicted Increase in Annual Water Demand 2005-2030

Change from 2005

Percent
China 61
India E8
Sub-Saharan
Africa wed
Rest of Azia 54
N America 43
Europs 50
S America 95
MEMNA 47 Municipal and Domestic
. B ndusiry
Oceania 109 Agricurure

Source: 2030 Water Resources Group (2009)
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Climate Change & Water Availability

River Colorado
Basin

Time frame 2050

Forecast 2 °C
temperature
change

Forecast -4 to -18 %
hydrological flow
impact

Source: Grafton et al. 2012

Yellow

2020s 2050s 2080s

1.34—- 2.60 Upto

1.63
°C

-9 %
flow

-2.78 3.9°C
°C

-22% =29 %
flow flow

Murray-Darling

2030

0.45°C -1.60 °C

Water Outflows
availability

-12 % -24 %
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Billion m? Portion of gap
8000 - Percent
Demand with no productivity
iImprovements
A 7,000 -~
o = } Historical improvements 20%
. in water productivity'
6,000 +
3,400 km3 gap » Hemaining gap 60%
- -
5,000 - P _
Increase in supply® under
3,000 T . . . . E:i.sting accessible,
Today? 3030 reliable supply®
1 Basedd on histonical agriculhural yiedd grosth mtes from 1990-2004 from FACETAT, agrindtural and industrial aficency improsements from FPR]
2 Total inorazsed capbura of raw water through infrastructurs buildout, axduding unsustainabla sxtraction
3 Supply shown at 30% reliability and indudes infrastructure investmients scheduled and funded theough 2010, Currant S0%-raliable supply doss not maat avarage demand

Source: 2030 Water Resources Group 17
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Meeting the 2050 Water-Food Deficit

Under business as
usual

water demand is
expected

to exceed available
blue

water by 40% in 2030

Country-wise water deficit (km3/yr)
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O WP improvements
O Irrigation expansion

O Imports (achievable virtual water flow)

B Intensifying water use on grazing lands
B Other options
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V. Concluding Remarks

* Increase in world population to over 9 billion by 2050
along with expected growth in per capita incomes will
result in 30-50% increase in food demand.

« Bridging of global food-water gaps requires:
(1) Food trade;

(2) Improved water efficiency;

(3) Increased crop yields while sustaining soll fertility;
(4) Overcoming carbon leakage (‘table to tank’)
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