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¢ Analysing sustainability, efficiency, equity and security
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Cotton from the Aral Sea Basin, Central Asia
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“ 1. animal feed
- 2. almonds & walnuts
- 3. residential areas
4. rice
5
6

. grapes
. cotton



f Humanity’s unsustainable environmental footprint
0

Ecological footprint
18.2 vs. 12 billion
global hectares

Maximum
5ustalnab[e
footpring

Material footprint
70 Gt/year (10.5 t/cap)
vs. 8 t/cap

Gray water
footprint
1400 billion
m3/year
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Carbon footprint
46-55 vs.
Gt CO,-eq./year

Green water
B footprint

6700

billion m3/year

Blue water
footprint
1000-1700 vs.

billion m3/year

Sustainability
resource use & emission caps

Efficiency
product benchmarks

Equity
fair shares by community

Resource security
some level of self-sufficiency

Source: Hoekstra and Wiedmann (2014) Humanity’s unsustainable environmental footprint, Science



'( The water footprint of humanity: not sustainable
0

Blue water scarcity = blue WF / maximum sustainable blue WF

” =

Annual average of & 3
monthly blue .
water scarcity

Source: Mekonnen & Hoekstra (2015)
We need water footprint caps per river basin (specified per month)
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'( The water footprint of humanity: not efficient
0

Spatial differences in the consumptive water footprint of barley

WF [m>/tonne]
at different percentile

D < 447 (10" percentile)

| 447-516 (10" - 20" percetile)
| 516-546 (20" - 25" percetile)
| 546-1,029 (25" - 50" percetile)
B > 1,029 (> 50" percetile)

Worldwide reduction of consumptive water footprints of crops to benchmark levels set by the best 25% of global
production, would result in a global water saving of 40%.

U N IVE R S ITY 0 F TWE NTE Source: Mekonnen & Hoekstra (2014)




'« The water efficiency of our food

Global average water footprint
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litre/kcal

starchy roots 0.5

> cereals 0.5
sugar crops 0.7
pulses 1.1
vegetables 1.3
fruits 2.1
pork 2.2
poultry 3.0

> beef 10.2

Source: Mekonnen & Hoekstra (2012) A global assessment of
the water footprint of farm animal products, Ecosystems




'( The water efficiency of our food
o

The WF of meat & dairy is 30% of the overall WF of our food,

in industrialized countries generally 40%
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'( The water footprint of our choices
o
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Stop showering = water saving of 50 litre/day Stop eating meat = water saving of 800 litre/day
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'e The two separate worlds of water and energy
0

> The water sector is becoming more energy-intensive
- desalination
- pumping deeper groundwater
- large-scale (inter-basin) water transfers

> The energy sector is becoming more water-intensive

- biomass
- shale oil & gas

U N IVE R S ITY 0 F TW E N T E . Source: Hoekstra (2013) The Water Footprint of Modern Consumer Society, Routledge, London, UK



'( The water efficiency of biofuels
0

E\ < Bio-ethanol S < Biodiesel >
) 20000
o)
5 18000 il
Q
5 16000 |
g 14000 |
§ 12000 Car driving on bio-ethanol i .
a rey

g 10000 from sugar beet: |

) Blue
£ 8000 20-300 litre/km |
= Green
= 6000 |
< /
I3 4000 — N
S 2000 1 —— |
g 0

Sugar beet
Sugar cane
Potatoes
Cassava
Maize
Barley
Wheat
Sorghum
Oil palm
Rapeseed
Groundnuts
Soybeans
Sunflower
Seed cotton

Source: Mekonnen & Hoekstra (2011)
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The water efficiency of electricity
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Nuclear Oil Coaland Geothermal Natural gas Solar Wind
lignite

Firewood Hydropower

Source: Mekonnen, Gerbens-Leenes & Hoekstra (2015)
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'e The water footprint of humanity: not fairly distributed
0

7| mCereals m Starchy Roots m Sugarcrops
mSugar & Sweeteners  mPulses mNuts

m Oilcrops mVegetable Oils mVegetables

|| mFruits = Stimulants = Spices

m'Wine & beer mFibres Tobacco

| | mRubber Meat Offals

| = Animal Fats Milk Eggs

Hides & skins Industrial products Domestic water supply

Global average Water footp ri ht .......................................

=
Q.
o

epeue)n

U N |VE R S ITY 0 F TWE NTE Source: Hoekstra & Mekonnen (2012) The Water Footprint of Humanity, PNAS




'( The water footprint of humanity: inter-regional dependencies
0

Example European Union

wheat sunflowef seéd cottoh
industrial products

Net v]rtual water impo
[Gm® Iyr]

B o5--75
B -75--35
B 35--15

15--5

ybean,

A8inflower seed _ A . .
40% of the water footprint of European consumers is outside Europe

- )

-

Source: Hoekstra & Mekonnen (2012) The Water Footprint of Humanity, PNAS
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f Global blue water footprint of UK consumption
0

41% of UK's global blue WF is
unsustainable (located in places where
blue WF > max. sustainable blue WF)

Blve water footorint of | NICEGTaDeS rice; olives, ""dates @ o ' 51% of the unsustainable part of UK's
Y ‘ R / , \ blue WF is located in six countries:
Sustainable Unsustainable sugarcane rice;tea

0.0-025 . ¢ rice  sugarcane.’, )

0.25-050 1. Spaln (15%)

050-0.75 2. USA(11%)

E ?cb 19 : O 3. Pakistan (8%)
— ):'0” ; apples 4. India (7%)
: grapes 5. South Africa (6%)
6. Iran (5%)

Source: Hoekstra & Mekonnen (2015)
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B
f Wise water governance
0

» water footprint caps by river basin

» water footprint benchmarks by product

> best available technology and practice
» water disclosure
» product transparency

> fair water footprint shares by consumer

» national water footprint reduction targets
» Kyoto protocol for water?

> greater levels of (water-food-energy) self-sufficiency
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Twitter @AYHoekstra
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www.waterfootprint.org



