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RealityReality

Water stressed populations growingWater stressed populations growing
Climate Change forecasts firming upClimate Change forecasts firming up
Agric Water Demand sharply increasing.Agric Water Demand sharply increasing.
Rising Municipal and industrial water use Rising Municipal and industrial water use 
Food prices doubling, triplingFood prices doubling, tripling
Groundwater depletion Groundwater depletion –– brick wallbrick wall
No new investment in low yield areasNo new investment in low yield areas
70 River Basins closing 70 River Basins closing –– 1.4b people1.4b people
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UnrealityUnreality

Investments in Agricultural research fallingInvestments in Agricultural research falling
Few changes in incentives Few changes in incentives –– or negative or negative 
Population growth  Population growth  –– taboo; no investmenttaboo; no investment
Doha round stuckDoha round stuck
Subsidies stay in high price climateSubsidies stay in high price climate
Closed door, closed minds to Closed door, closed minds to 
drought/temperatures resistance drought/temperatures resistance GMOsGMOs
Maps of potential conflict areas growMaps of potential conflict areas grow
–– Water short, agriculturally dependant areasWater short, agriculturally dependant areas
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Some Pictures of the Challenge: Some Pictures of the Challenge: 
CIA CIA ““Water Hot SpotsWater Hot Spots”” MapMap

Rich and poorRich and poor……..
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Water Scarcity 2000

1/3 of the world’s population live in basins that have to deal with water scarcity

Water Scarcity 2000Water Scarcity 2000
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mitigation 
and

adaptation

it’s about 
water

impacts on 
water

impacts on 
water 

management

IWRM – the 
way forward

Relative changes in precipitation (by percent) for the period 2090-2099, relative to 
1980-1999.  Values are multi-model averages based on the SRES based on the A1B 
scenario for December to February (left) and June to August (right).  White areas 

are where 66% of the models agree on the sign of the change and stippled areas are 
where more than 90% of the models agree on the sign of the change.

IPCC ReportIPCC Report
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IPCC ReportIPCC Report
mitigation 

and
adaptation

it’s about 
water

impacts on 
water

impacts on 
water 

management

IWRM – the 
way forward

IPCC 2007.  Climate Change 2007: The Physical Science Basis.  Summary for Policymakers.  Contribution of Working 
Group I to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change

•• Heavy and more frequent precipitation Heavy and more frequent precipitation 
eventsevents

•• Area affected by droughts will increaseArea affected by droughts will increase
•• Intense tropical cyclone activity will Intense tropical cyclone activity will 

increaseincrease
•• Snow cover will contractSnow cover will contract
•• ExtraExtra--tropical storm tracks will move tropical storm tracks will move 

polewardpoleward
•• Increases in precipitation in high latitudesIncreases in precipitation in high latitudes
•• Decreases in precipitation in most subDecreases in precipitation in most sub--

tropical land regionstropical land regions

The new ‘common wisdom’:  temperatures 
up, sea level rise– and new water realities

http://images.google.com/imgres?imgurl=http://weather.anolecomputer.com/images/blog/2007-06-28-1625-fire-rain-a.jpg&imgrefurl=http://weather.anolecomputer.com/PI-weather-blog/%3Fcat%3D8&h=375&w=500&sz=82&hl=en&start=17&um=1&tbnid=nrFVgg0l9RYwAM:&tbnh=98&tbnw=130&prev=/images%3Fq%3Dstorm%2Bpictures%2Brain%26svnum%3D10%26um%3D1%26hl%3Den%26rlz%3D1T4DMUS_enUS243US243
http://images.google.com/imgres?imgurl=http://ltp-education.gsfc.nasa.gov/eye/cyclone_lrg.jpg&imgrefurl=http://ltp-education.gsfc.nasa.gov/modis_cyclone.html&h=7200&w=5600&sz=5648&hl=en&start=31&um=1&tbnid=VLe1wZnAa78QCM:&tbnh=150&tbnw=117&prev=/images%3Fq%3Dcyclone%26start%3D18%26ndsp%3D18%26svnum%3D10%26um%3D1%26hl%3Den%26rlz%3D1T4DMUS_enUS243US243%26sa%3DN
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Climate Change Climate Change –– latest IPCClatest IPCC
Europe:  summer of 2003, Europe:  summer of 2003, 
–– temperatures 6temperatures 6°°C above longC above long--term means, term means, 
–– precipitation deficits 300 mm precipitation deficits 300 mm 

A record drop in cropA record drop in crop
–– yield of 36% Italy for maize grown in the Poyield of 36% Italy for maize grown in the Po
–– France, 2003 maize grain reduced 30%;  fruit harvests declined bFrance, 2003 maize grain reduced 30%;  fruit harvests declined by 25%. y 25%. 
–– Winter crops (wheat) near maturityWinter crops (wheat) near maturity

suffered less yield reduction (21% decline in France) suffered less yield reduction (21% decline in France) 
Forage production reduced Forage production reduced aveave by 30%  Franceby 30%  France
Hay and silage winter stocks partly usedHay and silage winter stocks partly used

Wine production in Europe was the lowest in 10 yearsWine production in Europe was the lowest in 10 years

(uninsured) economic losses for the agriculture sector in the (uninsured) economic losses for the agriculture sector in the 
European Union European Union -- estimated  estimated  ��13 billion, with largest losses in 13 billion, with largest losses in 
France France 

Food, Food, FibreFibre and Forest Products Chapter 5and Forest Products Chapter 5
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Some Stark Food/Ag/Water  DilemmasSome Stark Food/Ag/Water  Dilemmas……..

2 billion more to feed 2 billion more to feed –– with protein.with protein.
We are NOT running out of drinking water We are NOT running out of drinking water –– we are we are 
running out of economic water running out of economic water –– agric, energy, agric, energy, 
industry, tourism industry, tourism –– in competition.in competition.
5 x irrigated land since beginning of C20.5 x irrigated land since beginning of C20.
First time in world history.First time in world history.
–– Water demand for nonagricultural uses is growing more Water demand for nonagricultural uses is growing more 

rapidly in absolute terms than water demand for agriculture.rapidly in absolute terms than water demand for agriculture.
Costs of irrigation installations rising.Costs of irrigation installations rising.
Subsidies Subsidies –– major factor in agriculture major factor in agriculture 
production decisions, including water use.production decisions, including water use.
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It takes a litre of water to produce every calorie, on average
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How much more cereals?How much more cereals?

Food demand doubles over the next 50 because of diet 
and population

Water Needs (ET) will double – without water 
productivty gains
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% of potentially utilizable water withdrawn for human purposes

No water scarcity
Approaching 
water 
scarcity

Water scarce

0% 60% 75% 100%

Water for food and feed today

Future water for 
food, CA scenario

Water for biofuels*

*Assumes that 10% of gasoline demand is met by biofuels by 2030

BiofuelsBiofuels: India: and in 2030 : India: and in 2030 ((WaterSimWaterSim analysis by IWMI).analysis by IWMI).
Green solution with blue impactsGreen solution with blue impacts
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The 850 million undernourished.

Nutrition, food security, income

Vulnerable to loss of water

Employment

Lower Food Prices

Dependent on Water for Agriculture?

There are few 
options outside 

of agriculture for 
most rural poor 

at present

‘‘
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Closed basins Closed basins –– no water left for more no water left for more 
development development –– Yellow River, Colorado, Amu/Yellow River, Colorado, Amu/SyrSyr
Darya, MurrayDarya, Murray--Darling, EgyptDarling, Egypt’’s Nile, s Nile, LermaLerma--Chapala, Chapala, 
Jordan, Jordan, GedizGediz, , ZayandaZayanda RudRud, Indus, Cauvery, Krishna, , Indus, Cauvery, Krishna, 
Chao Phraya,Chao Phraya,……..

Groundwater overdraft Groundwater overdraft ––

Fisheries Fisheries –– ocean and freshwater at a limit, ocean and freshwater at a limit, 
aquaculture will become more prevalentaquaculture will become more prevalent

Livestock Livestock –– limit on extent of grazing land, more will limit on extent of grazing land, more will 
come from mixed and industrialized productioncome from mixed and industrialized production

Limits Limits –– reached or breachedreached or breached
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2008 Price Explosion2008 Price Explosion
AAs of April 2008, s of April 2008, 
–– 15 countries,8 major producers15 countries,8 major producers
–– Export restrictions on agricultural commodities. Export restrictions on agricultural commodities. 
–– China China -- banned rice and maize exports, banned rice and maize exports, 
–– India India -- banned exports of rice and pulses. banned exports of rice and pulses. 
–– Argentina has raised export taxesArgentina has raised export taxes

on soybeans, maize, wheat, and beef, and on soybeans, maize, wheat, and beef, and 
–– Ethiopia and Tanzania banned exports of major cereals. Ethiopia and Tanzania banned exports of major cereals. 
–– new or additional price controls new or additional price controls --

Benin, China, Malaysia, and Senegal.Benin, China, Malaysia, and Senegal.

Fertilizer Fertilizer –– 2 x cost increases 2 x cost increases –– more for some more for some 
components.components.
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Answers?Answers?

MaybeMaybe……....
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Growth in cereal production from Growth in cereal production from 
yield growths (1995yield growths (1995--2020)2020)

Source: P.Pinstrup-Andersen, et al. 1999

‘‘
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Growth in yields Growth in yields 

United United 
StatesStates

ChinChin
aa

Latin Latin 
AmericaAmerica

SubSub--Saharan Saharan 
AfricaAfrica
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Yields and Water ProductivityYields and Water Productivity
‘
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Based on IWMI WaterSim analysis for the CA

Crop water consumption to Crop water consumption to 
20502050

Today

Without productivity improvement

Without Water Productivity Gains, 
crop consumption doubles 
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Investing in IrrigationInvesting in Irrigation

Irrigated Irrigated 
AreaArea

Food price Food price 
indexindex

World Bank lending World Bank lending 
for irrigationfor irrigation

2.2.
55

2.2.
00

1.1.
55

1.1.
00

0.0.
55

00
1919
6060

1919
6565

1919
7070

1919
7575

1919
8080

1919
8585

1919
9090

1919
9595

2020
0000

2020
0505

3232
00

2828
00
2424
00
2020
00
1616
00
1212
00
8080

4040

00

Living Planet IndexLiving Planet Index
Freshwater SpeciesFreshwater Species



Margaret CatleyMargaret Catley--Carlson, Rosenberg Carlson, Rosenberg 
Forum, Zaragossa June 2008Forum, Zaragossa June 2008

1.1. To reduce rural povertyTo reduce rural poverty
2.2. To improve performance of many To improve performance of many 

systems, particularly in South Asiasystems, particularly in South Asia
3.3. To keep up with changing food demandTo keep up with changing food demand
4.4. To adapt to changes To adapt to changes –– water scarcity, water scarcity, 

competition, climate change, energycompetition, climate change, energy
5.5. To increase multiple benefits and To increase multiple benefits and 

ecosystem services, while reducing ecosystem services, while reducing 
negative impactsnegative impacts

Invest in IrrigationInvest in Irrigation
‘
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Irrigation investments declined Irrigation investments declined 
continuously since 1980scontinuously since 1980s……

past projects perceived to perform poorlypast projects perceived to perform poorly
irrigation projects more costlyirrigation projects more costly
irrigation investments crowded out by irrigation investments crowded out by 
lending in structural adjustment in 1980s lending in structural adjustment in 1980s 
& later focus on environment& later focus on environment
irrigation investments became less irrigation investments became less 
attractive with declining international attractive with declining international 
food pricesfood prices
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Dependence on green and blue water 2000

upgrade rainfed agriculture
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TechnologyTechnology
–– water harvesting, water harvesting, 
–– supplemental irrigation, supplemental irrigation, 
–– Field water conservation to reduce Field water conservation to reduce 

evaporation. evaporation. 
Build human capacityBuild human capacity --
Expand PoliciesExpand Policies to include upgrading to include upgrading 
rainfedrainfed

Key Actions to Upgrade Rainfed Key Actions to Upgrade Rainfed 
SystemsSystems
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EnsureEnsure secure access (including water secure access (including water 
rights)rights)
Targeted investments in proTargeted investments in pro--poor poor 
technologiestechnologies
Local managementLocal management
Informal irrigationInformal irrigation, , 

MultipleMultiple--use systemsuse systems
Maintaining fisheriesMaintaining fisheries, , 

Complementary public investment and actions are Complementary public investment and actions are 
needed in the improvement of markets access and needed in the improvement of markets access and 
infrastructureinfrastructure

Promising Pathways Promising Pathways 
‘
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Integrated Systems Integrated Systems –– more value more value 
per dropper drop

Integrated AgricultureIntegrated Agriculture--Aquaculture Aquaculture 
Systems. Livestock in irrigationSystems. Livestock in irrigation
Multifunctional AgricultureMultifunctional Agriculture
Multiple Use SystemsMultiple Use Systems

‘‘
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Livestock Water ProductivityLivestock Water Productivity
((Potentially more than doubled and more sustainablePotentially more than doubled and more sustainable))

Improved by:Improved by:
Selecting animal feeds that need less waterSelecting animal feeds that need less water
Enhancing animal productivityEnhancing animal productivity
Improving grazing and watering impact of Improving grazing and watering impact of 
livestocklivestock

Through:Through:
Integrated investments, Integrated investments, 
development anddevelopment and
management of watermanagement of water
and livestockand livestock
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There are Technical Answers; Not There are Technical Answers; Not 
necessarily implementable solutionnecessarily implementable solution

By common consent, the problem is management. Water By common consent, the problem is management. Water 
is badly or not managed everywhere.is badly or not managed everywhere.
–– No science innovations required  to achieve 90% of the desired No science innovations required  to achieve 90% of the desired 

water management objectives.water management objectives.

–– The last 10 % can be achieved with better monitoring systems, The last 10 % can be achieved with better monitoring systems, 
forecasting, data management, GIS.forecasting, data management, GIS.

RainfedRainfed areas, especially in the semiareas, especially in the semi--arid tropics, have arid tropics, have 
the highest potential for poverty reduction and water the highest potential for poverty reduction and water 
productivity gains.productivity gains.
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Upgrade Upgrade 
rainfed rainfed 
systemssystems

Improve Improve 
productivity productivity 
of irrigationof irrigation

Expand Expand 
irrigationirrigation

SSASSA highhigh lowlow highhigh

MENAMENA lowlow highhigh lowlow

C AsiaC Asia lowlow medmed lowlow

South AsiaSouth Asia highhigh high high lowlow

East AsiaEast Asia MedMed highhigh lowlow

Latin Latin AmerAmer medmed lowlow lowlow

OECDOECD lowlow lowlow lowlow

CA Scenario CA Scenario –– investment investment 
prioritiespriorities
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Institutional reformInstitutional reform
Sectoral reforms needed Sectoral reforms needed 
–– craft solutions suited to local needs craft solutions suited to local needs 
–– no blueprintsno blueprints
Policies outside of water sector have huge Policies outside of water sector have huge 
influence on water resources influence on water resources ––
diets, trade, agricultural subsidies, energydiets, trade, agricultural subsidies, energy
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Make difficult choices now, not Make difficult choices now, not 
later:later:

Choices:Choices:
Which investments Which investments –– for production, adapting to for production, adapting to 
climate changeclimate change
Water storage for agriculture Water storage for agriculture –– water for water for 
environmentenvironment
Upstream Upstream –– downstreamdownstream
Productivity Productivity -- EquityEquity
This generation This generation –– the next one (GW decline) the next one (GW decline) 
Our consumption patterns and their impactOur consumption patterns and their impact
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Cost & affordabilityCost & affordability
Price and profitabilityPrice and profitability
Risk Risk –– market, climate, water availabilitymarket, climate, water availability
MarketsMarkets
Reliable supply of waterReliable supply of water
EducationEducation
Incentives and institutionsIncentives and institutions

Enabling ConditionsEnabling Conditions
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Sources of finance: global scanSources of finance: global scan
Major infrastructure mainly funded by Major infrastructure mainly funded by 
governments, with some intgovernments, with some int’’l bank l bank ––IFIIFI-- lendinglending
Large surface irrigation schemes rely on Large surface irrigation schemes rely on 
governmentgovernment
Groundwater development mainly privately Groundwater development mainly privately 
financedfinanced
Large farmers use own funds, banks, official Large farmers use own funds, banks, official 
lending agencieslending agencies
Small farmers & households use savings, Small farmers & households use savings, 
moneylenders, local mutual schemes, sweat moneylenders, local mutual schemes, sweat 
equity, microfinanceequity, microfinance
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Water Financing for AgricultureWater Financing for Agriculture
Water for agriculture Water for agriculture MDG hunger goals $47bn rising to $67bn.MDG hunger goals $47bn rising to $67bn.

Public and private both significant.Public and private both significant.
–– Large public irrigation schemes;Large public irrigation schemes;
–– Private groundwater schemes and commercial estates;Private groundwater schemes and commercial estates;
–– Community miniCommunity mini--projects; household use, etc.projects; household use, etc.

Multiple systems Multiple systems -- surface irrigation, rain fed systems, surface irrigation, rain fed systems, 
conjunctive & supplementary uses, catchments, etc.conjunctive & supplementary uses, catchments, etc.
–– A financing nightmareA financing nightmare

Two views:Two views:
–– There is a water crisis = reduce water for agriculture.There is a water crisis = reduce water for agriculture.
–– There is a food crisis = need more water for agriculture.There is a food crisis = need more water for agriculture.

Need to reconcile these by investing in greater water productiviNeed to reconcile these by investing in greater water productivity.ty.
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Getting through the looking glassGetting through the looking glass

Meetings and conferences Meetings and conferences –– what SHOULD be what SHOULD be 
done. done. 
What we never explore What we never explore –– why it isnwhy it isn’’t done. t done. 
Little utility in constant repetition of what an ideal Little utility in constant repetition of what an ideal 
state looks likestate looks like…….doesn.doesn’’t get us there. t get us there. 
Need to concentrate on the Need to concentrate on the ““what would it take?what would it take?””
MCC hypothesis MCC hypothesis –– the answer is the answer is ““drought, drought, 
disaster, massive displacements.disaster, massive displacements.””
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Connections not madeConnections not made

Irrigators with crop specialistsIrrigators with crop specialists
Feed and fodder as major attention areaFeed and fodder as major attention area
Real cost of destruction of environmental Real cost of destruction of environmental 
servicesservices
““What would it takeWhat would it take””?  Vs more research?  Vs more research
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Reform is a negotiated political Reform is a negotiated political 
processprocess——high stakes means high stakes means 

powerful resistancepowerful resistance
But it is not 2 individuals But it is not 2 individuals 

headhead--toto--head:head:
CoalitionsCoalitions
Differential calculations Differential calculations 
of costs and benefitsof costs and benefits
Knowledge producers Knowledge producers 
and brokers have  a and brokers have  a 
rolerole

‘
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Based on WaterSim analysis for the CA

Make Choices: Scenarios to Make Choices: Scenarios to 
20502050

Today

Rainfed scenario

Irrigation scenario

Trade scenario

Comprehensive Assessment scenario

Without productivity improvement
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Area expansion to 2050Area expansion to 2050
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For assessing tradeoffs (water accounting, For assessing tradeoffs (water accounting, 
social and environmental impacts)social and environmental impacts)
Negotiating tradeoffsNegotiating tradeoffs
Mechanisms to compensate for those who stand Mechanisms to compensate for those who stand 
to loseto lose
Foster social action and public debateFoster social action and public debate
Share knowledge and information & knowledge Share knowledge and information & knowledge 
equitablyequitably

Tools for making choicesTools for making choices



Margaret CatleyMargaret Catley--Carlson, Rosenberg Carlson, Rosenberg 
Forum, Zaragossa June 2008Forum, Zaragossa June 2008

Focus on Africa a mustFocus on Africa a must……
rapid rate of increase in demand for food rapid rate of increase in demand for food 
contributing further to food insecuritycontributing further to food insecurity
80% of the poor live in rural areas and 80% of the poor live in rural areas and 
depend on agriculturedepend on agriculture
low proportion of cultivable land is low proportion of cultivable land is 
irrigated irrigated 
low water productivity in existing low water productivity in existing 
irrigation schemes irrigation schemes 
increasing competing use of water (85% increasing competing use of water (85% 
for agriculture)for agriculture)
high temporal and spatial variability of high temporal and spatial variability of 
rainfallrainfall
risks of climate changerisks of climate change
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The short term: Coping with current High The short term: Coping with current High 
Food Prices:  What, Who, and How of Food Prices:  What, Who, and How of 

Proposed Policy Actions Proposed Policy Actions -- IFPRI IFPRI 

Emergency responseEmergency response
–– expand emergency responses & humanitarian expand emergency responses & humanitarian 

assistance to foodassistance to food--insecure people ,insecure people ,
–– eliminate agricultural export bans and export eliminate agricultural export bans and export 

restrictions,restrictions,
–– undertake fastundertake fast--impact food production impact food production 

programs in key areas, programs in key areas, 
–– change change biofuelbiofuel policiespolicies..
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The Medium Term: The Medium Term: 
Resilience packageResilience package

–– calm markets with the use of marketcalm markets with the use of market--
oriented regulation of speculation, shared oriented regulation of speculation, shared 
publicpublic

–– grain stocks, strengthened foodgrain stocks, strengthened food--import import 
financing, and reliable food aid;financing, and reliable food aid;

–– invest in social protection;invest in social protection;
–– scale up investments for sustained scale up investments for sustained 

agricultural growth;agricultural growth;
–– complete the Doha Round of (WTO) complete the Doha Round of (WTO) 

negotiations.negotiations.
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injection

And the medium term;
Mitigation = Energy
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Adaptation = Water 
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Will there be enough water to grow enough food? 
Yes if…

Results of The Comprehensive Assessment of 
Water Management in AgricultureCo-Sponsors:
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Will there be enough water to grow enough food?

NO, UNLESS…..
Results of The Comprehensive Assessment of 

Water Management in Agriculture
‘
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