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Six countries have half of the world’s total renewable freshwater resources:
Brazil, Canada, China, Columbia, Indonesia, and Russia;

Water within countries is not evenly distributed;

Timing is an important factor in water access.
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<1% of Earth’s total water available for human consumption
97.5% Saline, 70% glaciers, 29% aquifers

~ 0% Lakes and river storage
208% Groundwater including

soll moisture, swamp water
F"?;_"s‘f/:f" and pormafrost
B0k | g Glaciers and permanent
snow cover
Saltwater .
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1365000 000 km? 1y
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4 Oceans 97%

Souroe: Igor A. Shiklomano, State Hydrological hsttute (SH, 51, Petersburg) end Unted Nations Educeiond, Scientfic and Cultuel Organisation {UNESCO), Parg, 1969,
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Groundwater Abstraction

As A Percentage of

Mean Recharge
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GEOGRAPHIC BREAKDOWN OF WATER ABSTRACTION:

ASIA

NORTH AMERICA
EUROPE

AFRICA

SOUTH AMERICA
REST OF THE WORLD

55%
19%

9.2%
4.7%
3.3%
8.8%
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Biospheric water | « weex
Atmosphernic water | 1.5 WEEKS
River channels | 2 weexs
Swamps 010 10vEARS
Lakes and reservoirs ] 10 vEass
Soil moisture | 2 WEEKS TO 1 YEAR
Oceans and seas I : (OO YEARS
Groundwater | - -
lce cap, glaciers

| | 00 7O
and permafrosts 10 000 YEARS

0 2000 4000 6000 8000 10 000 years
Source: igor AL Shidomanow, State al Insstute [SHI, St. Petersburg) and United Nations Educational, Scientific and Culturad
g’:gnalbvcn?mt(grgcssgw ﬁig]g;l?hgx Institute for Meteorlogy, Hamburg, 1994; Freeze, Allen, John, Cherry, Groundwaler, %
Component Mean Residence Time
Permafrost zone & Ground Ice 10,000 years
Polar Ice 9,700 years
Oceans 2,500 years
Mountain Glaciers 1,600 years
Groundwater (excluding Antarctica) 1,400 years
Lakes 17 years
Swamps 5 years
Soil Moisture 1 year
Atmosphere 8 days

Biosphere Several hours
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Population Growth
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Global Population Shift

The world's rising population, 1950-2050
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Water Withdrawals per Sector (Cubic Kilometers per Year)

Cubic km per year
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The grey band represents the difference between the amount of water extracted and that actually
consumed, Water may be extracted, used, recycled (or returned to rivers or aquifers) and reused
saveral times over. Consumphon is final use of water, after which it can no longer be reused. That extractions have
increased at a much faster rate is an indication of how much more intensively we can now exploit water. Only a
fraction of water extracted s lost through evaporation.

Sourca: g;fm Shiklomeanoy, State Hmlggical Institute (SHI, St. Petersburg) and United Nations Educational Scientific and
Cultural isation (UNESCO, Paris), 19!
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Water availability per capita (1950=100) Figure 0.3. People living in areas of water stress,
by lewvel of stress, 2005 and 2030
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Urbanization vs Agriculture
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World Urbanization Prospects, the 2009 Revision
Map 1: Urban Agglomerations in 2009 (proportion urban of the world: §0.1%)

Percentage Urhan i : i : J )
:] 0-25% " City Population : ? - %
l:l 25-50% T 5 e 15 million
[ s0-75% o 510 million
- 75-100% @® 10 million or more

Selectyear: 1975 2009 2025
Source: United Nations, Department of Economic and Social Affairs, Population Division: World Urbanization Prospects, the 2009 Revision. New York 2010

Disclaimer: This thematic map is for data illustration purposes only.
The boundaries, names shown and designations used on this map do not imply official endorsement or acceptance by the United Nations.
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Estimates of Water Embedded

in Different Products

Portion Litres | Portion Litres Portion Litres
Pint of beer, 568ml 170 Cup of coffee, 125ml 140 _G!ass o S 170
juice, 200ml
Sheet of A4, 80 g/m?  [10 (53882’” tee-shirt, medium |, , 5 Microchip, 29 |32
Cup of tea, 250m| 35 Glass of wine, 125ml 120 Orange, 100g 50
Slice of bread, 30g 135 Bread with cheese, 30g 90 qu of potato 185
+ 109 crisps, 200g
Egg, 409 135 Tomato, 70g 13 Hamburger, 150g {2400
Potato, 100g 05 Apple, 100g 70 SO IZEIEr e

shoes




NV = _ €
A\‘- Our Water Footprint

THE FUTURE OF SCIENCE"

- S.,

i Our Water Footprint ‘
N How Much Water does it take to Produce... 6

1 Litre
1 Litre Tap Water  Bottled Water 1 Cup Tea 1 Cup Coffee 1 Kg Com 1 Kg Wheat 1 Kg Soybeans 1 Loaf Bread
v . \ l‘:u‘:-" 45 N ! a > ot L. fe
Fif - B e w
i ] = l: A - [ s 3 S
J :’sé y o o : g 'l ‘:“,t' >3 Q
. A B | AW
1 utre 5 utres 30 vitres 140 utres 900 uitres 1300 vitres 1800 vitres 960 utres
1 Whole Orange 1 Glass Orange Jc 1 Whole Apple 1 Glass Apple Jc 1 Dozen Eggs 1 Kg Chicken Meat 1 Kg Pork 1 Kg Beef
[ — ( ) e
i \ » T P :
FEI a8l e
/i / _ LA - ]
- . - A, 0L~ 3 3
50 utres 170 utres 70 utres 190 uitres 2400 uves 3900 uitres 4800 ures 15,500 uitres

Choose more often to DRINK TAP WATER, EAT WHOLE UNPROCESSED FOODS
and reduce your carbon footprint by BUYING LOCAL PRODUCTS

Visit www.waterfootprint.org to learn more RTINS MOflcR NG

SQUAMISH
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Food Prices Rise Figure 1. World Bank Food Price Indices
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Agriculture
2.0%

Processing

Packaging
0.9%

Transportation
0.6%

Crowding Out Food

Corn used for ethanol as a percentage of U.S. corn
production

01 ‘02 ‘03 ‘04 ‘05 ‘06 ‘07 ‘08 ‘09 ‘10
Source: USDA
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Water Supplies Are Vulnerable

opulation Growth is 20% to 50% in Most Water-Stressed Areas

Energy Requires Water

Water used to produce household electricity exceeds
direct household water use
GALLONS PER PERSON PER DAY

Water Resources and Population Growth, 2000-2020

= 510 for food production

>
]
=2 — includes irrigation and livestock
o
2
% = 465 to produce household electricity
S — Range: 30 to 600 depending on
= technology
o
" For food Forit e L S0 tirecthousshald use JS population will increase
(indirect) electricity  use — includes bathing, laundry, lawn jjgnificantly (double over 100
(indirect) watering, etc. rears)
Source: derived from Gleick. P. (2002), World's Water 2002-2003.
Less water O vore Water
Energy Analysis Office Energy Analysis Office Source: DOE/NETL (M. Chan, July 2002)
“Faergy Baes .&-—

Energy lssoes

Energy Requires Water

..‘.:g e o M 2 Y —— __— Cumulative Water Use for Electricity Production Equals
s Water Use for Irrigation

Estimated Freshwater Withdrawals by Sector, 2000

Energy is used for

Public Supply Industrial Livaatoch
14%

o — ooy Flows Energy Issoes i:}lﬂ.mmn—pm
]




The Contribution of Climate
Change to Declining Water Availability

com| average
19611990 [%5)
2060 on IPCC scenario At

Surface and deep ocean
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el ne@én
= = e n=s, 'm oo
N land ents.. and the water 1o
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. A\’ Lake Chad & Aral Sea
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Forests account up to 15 per cent of the annual carbon emissions
caused by human activity;

Only 1/5th of the planet is still covered in Forests. Forests have
completely disappeared in 25 countries;

The world has lost 50 per cent of its Wetlands. In the United States,
about two and a half acres of Wetlands are being lost every minute.
California has lost over 90% of its Wetlands;

Up to 80 % of Mangroves have disappeared in some countries;

The Ocean’s Marine Species has been reduced by some 90%;

20 % of the World’s Coral Reefs have been destroyed and 30 %
have been severely affected by pollution.
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Turning food to fuel on the hungry continent

'@ Ghana

one million hectares of

government support

9 Benin

[ Ethiopia

| land to foreign biofuels

| population who are
¢ | subsistence farmers

The Fertile Lands of Africa

Countries growing
crops for biofuels

‘@ Uganda

A single firm plans to plant

potentially toxic jatropha with

MAURITANIA  pALI

A F R

o 9 NIGERIA

'© Tanzania

Millions of hectares of field
and forest to be switched to
| jatropha and sugar cane to
| produce biodiesel for export

CENTRAL
AFRICAN REPUBLIC

O Zambia
| Government drive to open up

| investors threatens 85% of

\ | }‘
e S0 3 L L SUENNY)

.. hectares earmarked for
W | corn-based ethanol

.
—_
]
Government attempt to destroy

half of Mabira rainforest to

make way for ethanol
plantations halted after protests

—

Thousands of small-scale
maize and rice farmers evicted
to make way for sugar cane
and jatropha plantations

Thousands of ‘out-growers’
bound into debt in 30 year
contracts to grow biofuel feed
jatropha for big investors

y |
[
\
| &
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: 1
@ South Africa »—-

Biodiversity disaster looms in
Eastern Cape as millions of
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World land grab

Land purchased by government and
private companies from each country,
where areas are known

Foreign Land Acquisitions

0 Total area purchased by country

. Countries in which land has been purchased

270,000 ha
in Mongolia

$ Korea owns
SaudiArabia owns

2,306,000 ha
1,610,117 ha China owns Japan owns
- 1500n3e——— 2,090,796 ha 324,262 ha
- ~ _/-"'/ in Mlgeria
— — _//}’J —
il o 100 hain China \
1050 ha / \
in Mexico 5'000 ha
in Cuba
UAEowns Ny o 124000012
1,282,500 ha / in Phillipines
- e -

' 30000 |

000m @ / in Phillipi f
in Camer oon \
100,000 1 1600.000ha e \
in Brazil [ —— in Indonesia I|||
|
|
1
III
India owns |I

10,000 ha
in Paraguay :;1;::3:;1 |
[
P |
in Argentina I 57000
in New Zealand
SOURCE: CRAINDRC
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WHAT IS THE HUMAN DEVELOPMENT COST?

Over 800 Million People Have No Access To Food
Almost 800 Million People Have No Access to Clean Water

Over 1 Billion People Still Have No Access to Sanitation

Hunger, illness, and lost education opportunities in childhood, create a lifecycle of
disadvantage and leads to adult poverty which affects the economics of a country.
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Water Footprint

WATER FOOTPRINT =

TOTAL VOLUME OF WATER USED IN THE
PRODUCTION OF GOODS AND SERVICES

INTERNAL WATER FOOTPRINT =

VOLUME OF WATER USED FROM DOMESTIC
WATER RESOURCES

EXTERNAL FOOTPRINT =

WATER USED IN OTHER COUNTRIES TO
PRODUCE THE GOODS IT IMPORTS
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Wheat exports of blue and green water resources
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Key Factors Determining a \ (/

Country’s Water Footprint /

2500 -

M Ao cultural goods

O Industrial goocds:
1 Diome=tic wester con=suemiption

2000

1=00

Water footprint (micaphr

Ching

CHEEN) =

4.

Indlia
Japan
Pakidan
Jordan
Indonesia
Bra
Budralia
Mexico
(ermany
Russia
France
Canada
Thailand
Italy
US4

Volume of Consumption
Consumption Pattern (Vegetarian or Meat Consumption)
Climate (Growing Conditions)

Agricultural Practices (Efficiencies

The United States has a water footprint of 2,480 m3 per capita a year

China has a footprint of 700 m3 per capital a yeatr.

The Global Water Footprint is estimated at 1,240 m3 per capital a year
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Water markets can serve as a mechanism to balance supply and demand and to address inefficiencies.

Water Act 7992 (as amended 2N0)
Water Regulations 1992 (as amended 2007)
Minister for Natural Resources, Environment and Heritage

Department of Natural Resources, Environment, The Arts and Sport
{Controller of Water Resourcas)

1!

Water Control District Declaration

!

Water Allocation Plans
{incl. general trading rules)

Water licences —= 'Water licence register
Consumptive water uses Non-consumptive water uses

+

Licence holders

Within the agricultural sector, inter-farm trades can be beneficial in terms of farm productivity and result in increased
crop outputs and higher incomes for farmers.

Within the urban sector, irrigation has a higher value.
Inefficient irrigation can be traded up towards higher value products for urban or industrial purposes.

The rural/urban trade can be an interesting water market, however both parties MUST be willing to trade.
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In considering water economics, the following basic principles apply:

1. Water rights need to be clearly defined and enshrined in legislation;

2. Water rights need to include water for human needs and also for drinking,
bathing, cooking, etc;

3. Lands, oceans and ecosystems need to have the right to water and all
decision should consider impacts on these resources;

4. Land and water rights should be separated in order to encourage water
trading and efficiency measures

5. The cost of water should include 'ability to pay’;

6. Water should be valued depending on availability of resources'

7. Water prices for provision should include the full cost — such as
maintenance and expansion;

8. Water should be measured with meters, information technology platforms
and other management practices.
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Public Payment Schemes
Typical cap-and-trade system

B - SO OF JerVL DU g - 0T wt My, L I - pOvrumant by

Private Payment Schemes

Private Party Purchase

Water Cap & Trade

Polluter Pays

Environmental Taxes

Certification

Water Labeling
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-Improved maintenance of existing irrigation systems;
-Drip irrigation;
-Drought resistant seeds;
-IT Platforms to measure volumes;
-Mobile technology;
-Altered tillage and soil management;
-Changes in cropping patterns (e.g. reduce hectares cropped,
and switch from rice to less water intensive crops);
-The lining of irrigation canals;
-The replacing of open canals with underground pipes;
-The switching from gravity irrigation to more efficient irrigation techniques
such as drip or sprinkler irrigation systems.
-Rain water harvesting would also be another useful technique of storing
water from the rain.
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India — Water availability cost curve

Cost of additional water availability in 2030

Gap in 2030 = 755,800 million m3

National river linking

Specified deficit in project (NRLP)

between supply
and water
requirements 2030

g o

1
Shallow grecundwatsr
Wastewater reuse _l |

i

0.30 = Cost to close gap = USD 5.9 billion
e /\
010 T Infrastructure rehabilitation
008 | Rain-fed germplasm
0.06 | lrrigated integrated plant stress mgt.
1 Irrigated germpliasm
0.04 | Drip irrigation
0.02 | _I
0 2
002 F 250 500
-0.04 |
-006 L :
Industrial levers
Rain-fed drainage

Irngated drainage
Rain-fed fertilizer balance
System of rice intensification
(SRI)
Irrigated fertilizer balance
Reduced over-irrigation

No-till farming

750 1,000
[ L Llncrease fertilizer use

Reduce transport losses
Sprinkier irrigation
Artificial recharge
Small infrastructure

Genetic crop development — rain-fed

Rainfed integrated plant stress mgt
— Last mile infrastructure

— Genetic crop development - irrigated

Pre-harvest treatment
Municipal dams
Deep grecundwater
Ag. rainwater harvesting
Aguifer recharge small
Large infrastructure ‘

Agricultural
B Industry
Municipal & Domestic

Il suopy

Incremental
availability
1,250 Billion m?

Desalination (thermal)

Desalination (reverse
osmosis)
On-farm canal

lining
Post-harvest
treatment
Rainwater harvesting
Municipal leakage

In India, aggregate agricultural income could increase by $83 billion per year by 2030.

Drip irrigation alone has an aggregate potential to increase revenues by $30 billion annually
and create net savings for India's farmers.

Reducing the amount of fertilizers required by up to 40% and increasing yield by up to 60 % .

The use of better seeds on both rain fed and irrigated land, can increase Indian agricultural

incomes by $5-30 billion annually.



Y= 6
= \\P Investment in Agriculture

THE FUTURE OF SCIENCE

The development of the agriculture sector is an effective instrument to alleviate poverty:

From 1993 to 2002, fall of rural poverty rate from 37 to 29 percent;
Decrease in rural poverty is highly attributed to better rural conditions through infrastructure
developments and improvements in agricultural productivity and technology standards.

Aqgriculture is a significant source of economic growth:

In developing countries, agriculture generates on average 29 % of GDP and employs 65 % of labor force;
Agriculture also plays an important role in transforming and urbanized economies, where industries and
services linked to agriculture account for more than 30 % of GDP.

A more developed agricultural sector enhances food security:

Agriculture is often characterized by undercapitalization, low technology, poor market access, and
underutilized or degraded land.

These factors increase transaction costs that weaken the production and sale of agricultural
commodities.

By investing in agriculture and addressing the deficiencies of the sector, food supplies are secured and
trade, greater productivity and economic growth.
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PRODUCTION RISK
MARKET RISK
FINANCIAL RISK
INSTITUTIONAL RISK
SYSTEMIC RISK
MARKET DISTORTIONS
TIME HORIZONS

POLITICAL RISK

Research and Policy Framework RIBP Business Investment Framework
Key Prchrsors QU ' '
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