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• Globally

• Agriculture Uses 70% of all Water

• Only 20% of the Ag-Land is Irrigated

• But Produces 40% of all Food 



According to Poore & Nemecek 2016. Reducing Food’s Environmental 
Impacts Through Producers & Consumers. Science 360, 987-992

Agriculture uses 43% of the Terrestrial Land Surface
87% is used for Food Production
13% is for Non-Food (Biofuel, Textiles, Wool & Leather)

Environmental Impacts:
13% of Global GHG is Generated from Food Production 
26% of Global GHG is Generated from Production & Consumption
32% of Terrestrial Acidification is from Agriculture
78% of Eutrophication is from Agriculture
45-50% of Water is used for Irrigated Agriculture
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Global Food Production 2018



% of Global Food Produced that is Exported 

Rice Potatoes Maize Wheat Soybeans Rapeseed

1990 2.4 2.6 14.9 16.7 23.9 18.9

2000 3.9 2.4 14.0 20.0 29.4 24.5

2010 4.8 3.5 12.7 22.7 36.7 27.9

2017 5.8 3.7 13.8 25.4 40.5 33.4

Pork Beef Chicken Sheep Milk

1990 3.6 4.2 6.2 11.5 0.5

2000 2.8 7.0 11.7 12.1 1.1

2010 3.5 8.4 13.4 11.4 1.4

2017 5.3 9.3 12.6 12.3 1.5
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Changes in Global Number of Livestock 
1990-2016

Cattle Pigs Sheep Goats
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Changes in the Global Number of Chickens 
1990-2016
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Changes in Global Production of Maize, Wheat, 
Potatoes, Rice & Soybeans 1990-2016
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China = 19% of the 
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China & India = 37% of 
the Global Population
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% of Global Food Production by 11 Key Countries
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The Most Important Food Exporting Countries

Global Rank by Net Quantity Exported in 2017

Note: Beef = boneless,  Potatoes = Fresh and Frozen, Rice =  Total Patty Rice 



The Most Important Food Importing Countries

Global Rank by Net Quantity Imported in 2017

Note: Beef = Boneless,  Potatoes = Fresh and Frozen, Rice =  Total Paddy Rice 



How much Water does it take to 
Maintain you Daily Diet?

What food do you like most? 

And how much water is required to produce different Food Items?

















Total Virtual Water Saved by 
the Major Food Importing Countries





Water Exports & Imports versus Water Withdrawals 

Exporting Countries                        Importing Countries
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Case Study

China’s Food Challenge

% of Global imports in 2017 

64% of Soybeans

10% of Rice
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Rice Imports & Exports by China 1980-2017

Import Export
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Soybean Imports & Exports by China 1980-2017

Import Export



0

200000

400000

600000

800000

1000000

1200000

1400000

1600000

T
o

n
n

e
s

 /
 Y

e
a

r

Pig Meat Import & Export in China 1980-2017

Import Export
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Chicken Imports & Export in China 1980-2017
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Beef Imports & Exports in China 1980-2017

Import Export

In 2018 China had :

19 % of Human Population (1.4 Billion)
46 % of all Pigs  (447 Million)
23 % of all Chickens (54 Billion)
14 % of all Sheep (1.2 Billion)

4 % of all Cattle (63 Million)
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Virtual Water Requirement in m3/Tonne

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

2000 2010 2017 2000 2010 2017

Soybeans Sorghum

% of Global Imports by China 
2000 -2017

2617 836



365 113 245 High 168 276  
Low Water Requirements in m3/Tonne

China Exports Crops with Low Water Requirements



China’s Slope Cultivation & Production Initiatives

803 700           800             866         712
Moderate Water Requirements in m3/Tonne







Middle East & North Africa (MENA Countries)
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Population Changes in MENA Countries 2000-2050

MENA Countries
Algeria, Azerbaijan, Bahrain, Egypt, Iran, 
Iraq, Jordan, Kuwait, Lebanon, Libya, 
Morocco, Palestine, Oman, Qatar, Syria, 
Saudi Arabia, Tunisia, Turkey, UAE, Yemen 

Increases between 2020-2050 = 200 Million
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Average Wheat Supply in Different Regions of the World 
2001-2013 (kg/capita/year)

2001 2003 2005 2007 2009 2011 2013

MEAN  = 7 % of Global Population

In 2017 MENA  is Relying on:
21 % on Globally Traded Maize
22 % on Globally Traded Wheat

Between 2010-2017 
Imports of Maize = 2x higher than Production
Imposts of Wheat = 62% of Production

Production & Imports in 2017 in Million Tonnes

Maize Maize Wheat Wheat

Imports Production Imports Production

2010 24.2 14.1 38.4 59.8

2017 33.4 16.5 42.2 67.40
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The Case of Egypt
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Changes in Wheat Production & Imports in 
Egypt 1990-2016

Production Imports

Annually Available Water in Egypt in 2016:  68.3 Km3
Virtual Water Imported in Wheat in 2016 :     8.1 Km3  = 12% of Available Water
Virtual Water Imported in Wheat in 2050 :   13.1 Km3  = 19% of Available Water (BAU)

Virtual Water Imported in Maize in 2016   :     6.1 Km3   =  9% of Available Water
Virtual Water Imported in Maize in 2050   :   13.0 Km3   = 19% of Available Water (BAU)

VW in Wheat and Maize Imports = 21% of available water but 38% of in 2050 (BAU)
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Changes in Wheat Production & Imports in Egypt 1990-2016

Production Imports
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Wheat Exports by Russia 2000-2016
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Global Wheat Exports 2000-2016



Population in 2016

Projected Population 2050

96 Millions

154 Millions

Arable Land / Person in 2016     0.03 ha

Arable Land / Person in 2050     0.03 ha 



Case Study Saudi Arabia

Population in 2016 = 32.3 Millions

Population in 2050 = 45.1 Millions

Arable Land / Person in 2016 = 1.10 ha / Person

Arable Land / Person in 2050 = 0.07 ha / Person





By 2050 the  Reliance on Food Imports will increase by 39% 

In a Business as Usual Scenarios 



% of Imported Virtual Water (RED) versus Annual Water Withdrawals (Blue) in the MENA Countries 
(Numbers = km3 of Water / Year in 2016)

MENA Regional Summary




















