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'( WEF’s Global Risk Report 2016
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Sustainability of water use
Water use efficiency

Fair sharing of water
Resource security
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'( The Coca Cola Company

www.C .
okejustice.org
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'f Water footprint of a Coke
0

Water footprint of a 0.5 litre PET-bottle coke
as produced in the Netherlands

0.44 litre water content

27.6 litre for sugar

5.3 litre for PET bottle and closure

3.0 litre for other ingredients & overheads

36 litre total
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'( The water footprint of the Chinese consumer
0

Industrial D ti t .
products 4% /" supply 4% 3000 litre/day

Hides & skins
2%

Milk 2% Eggs

Animal Fats 1%

Cereals
27%

Offals 1%

Starchy

0,
__—roots2%

Sugar 1%

i
Vegetables

H o)
8% Vegetable Oils 3%

Pulses 0.4%

Nuts0.3%
Oilcrops2%

Fibres
3%

Rubber%0 Wine & beer “\—Coffee, tea, Source: Mekonnen & Hoekstra (2011)

1% 1% 0.4% cocon 1% National Water Footprint Accounts.




'f The water footprint of the Chinese consumer
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alfalfa

B .000 - 2,000
No WF
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- Animal feed from California
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ﬁﬁTop-6waterconsumers California: THUUSAND = THDUSAND
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a 2 almonds & walnuts are used to grow the U.S, use the same amount of
alfalfa exported to China ' water annually that’s used

3. residential areas

every year. } to grow alfalfa in California.
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'( The water footprint of a product

¥ Green water footprint
volume of rainwater consumed (evaporated)

Blue water footprint
volume of surface or groundwater consumed (evaporated)
= net water abstraction

Grey water footprint

volume of surface or
groundwater polluted

U N |V E R S |TY 0 F TW E N TE . Source: Hoekstra et al. (2011) The Water Footprint Assessment Manual, Earthscan, London, UK




'( The maximum sustainable green and blue water footprint
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Precipitation
In a catchment

Y 4 A%

Evapotranspiration Runoff
(green water) (blue water)

Environmental ;* Green water . Blue water  Environmental
water needs . availability . availability / water needs

Maximum Maximum
sustainable sustainable
green WF blue WF
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~Grey water footprint

The volume of water required to assimilate pollutants

Source: Hoekstra et al. (2011) The Water Footpfint AsSessment Manual, Earthscan,.London, UK
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'( The blue water footprint of humanity: not sustainable
0

Blue water scarcity = blue WF / maximum sustainable blue WF

L

Number of months in

Source: Mekonnen & Hoekstra (2016)

We need to agree on water footprint caps per river basin (specified per month)
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'( The grey water footprint of humanity: not sustainable
0

Water pollution level = grey WF / maximum sustainable grey WF
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Phosphorus !! -~

-, #
¥

5 !
Water pollution level for P } *
N 0.0-0.1 '
B 0.1-0.3
! ]0.3-05
| ]0.5-0.9
|]0.9-1.0
|]1.0-15
[ 115-20
]2.0-5.0
B 5.0-10
B > 10

Source: Mekonnen & Hoekstra (2017)
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'f The water footprint of humanity: not efficient
0

Spatial differences in the water footprint of wheat

WF [m>/tonne]
at different percentile

I < 592 (10" percentile)

[ ] 592-992 (10" - 20" percetile)

[ ] 992-1,069 (20" - 25" percentile)
1 1,069 - 1,391 (25" - 50" percentile)
B > 1,391 (> 50" percentile)

Reduction of water footprints of crops to benchmark levels set by the best 25% of global production,
will 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

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
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'( The water efficiency of our food

» The WF of animal production is 29% of the WF of the agricultural sector.
» The WF of the agricultural sector is 92% of the total WF of humanity.

Source: Mekonnen & Hoekstra (2012) A global assessment of
U N IV E R S ITY 0 F TW E N TE . the water footprint of farm animal products, Ecosystems




'e The water efficiency of our food — example Hong Kong

O

Diet scenarios:

REF
Reference period (1996-2005)

HEALTHY
Healthy diet, based on Chinese
dietary guideline

PESCO-VEG
Pesco-vegetarian diet

VEG
Vegetarian diet
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Water footprint

|/cap/d

REF

Other food Animal fats
Alcoholic Beverages m Offals

Spices Meat
Stimulants B Pulses, nuts and oilcropg
Basic food groups W Fruit
Eggs M Vegetables
Milk and milk products  m Crop oils
B Fish and seafood W Sugar
H Cereals, potatoes

2852
(-40%)

2398
7 2224

(-49%)
(5 (-53%)

ﬁ :

HEALTHY PESCO-VEG VEG

Source: Vanham et al. (2017) Journal of Hydrology
Special Issue on Water in megacities: new risks, new solutions




'( The water footprint of our choices
0

SHORTEN

L1111 YORRY /1111111111771

SHE

WER

Stop showering = water saving of 30 litre/day Stop eating meat = water saving of 800 litre/day
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f The two separate worlds of water and energy
o

> 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
- shale oil & gas (fracking)

- tar sands & oil / kerogen shales
- biomass

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




'( The water efficiency of energy supply
0

Bio-ethanol Biodiesel

> <

WF of biofuels are about 100-
1000x larger than WF of fossil
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Sugar beet
Sugar cane
Potatoes
Rapeseed
Groundnuts
Soybeans
Sunflower
Seed cotton

Source: Mekonnen & Hoekstra (2011)
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The water efficiency of electricity
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Source: Mekonnen, Gerbens-Leenes & Hoekstra (2015)
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'( The water footprint of electricity in 2035 — IEA scenarios
o
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U N IVE R S ITY 0 F TWE NTE Source: Mekonnen, Gerbens-Leenes & Hoekstra (2016)




f The water footprint of humanity: not fairly distributed
0

7| mCereals m Starchy Roots m Sugarcrops

mSugar & Sweeteners  mPulses m Nuts

m Qilcrops m Vegetable Oils m Vegetables

| | mFruits u Stimulants u Spices

mWine & beer mFibres Tobacco

| | mRubber Meat Offals

' | mAnimal Fats Milk Eggs

Hides & skins Industrial products Domestic water supply

‘Global average water footprint
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U N |VE R S |TY 0 F TWE NTE Source: Hoekstra & Mekonnen (2012) The Water Footprint of Humanity, PNAS




f The water footprint of humanity: international dependencies
0

On average, 26% of the water footprint of

national consumption lies outside the country

X

&

Nét.virtual water impo
[billion m°y]

5-10

10-15
B 15-50
B s0-115

No data

Arrows show gross virtual water flows >15 Gm3/yr

Source: Hoekstra & Mekonnen (2012) The Water Footprint of Humanity, PNAS
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f Virtual water transfers in China
0

Import = 2 . Export =7
North China Northeast i’hb

Huang-huai-
. \
Export =9 hai / ’,

Units: Gm3/yr

Fig. 7.1 Virtual-water transfers in China in 1999.

Source: Hoekstra & Chapagain (2008)
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'( Virtual water transfers in China

O

Crop-related net virtual water flow from North to South China

N N (&%)
o O O O
1 1 J

Net virtual water flow
(billion m3y1)

-50
1978 1983 1988 1993 1998 2003 2008

Fig. 10. Net VW transfer from North to South China resulting from inter-regional crop trade.

Sources: Zhuo et al. (2016)
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'( Future under growth and climate change
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Net virtual /

water import
Middle East

Northern Europe North & South Africa
Japan Mexico
Southern Europe

Central Water scarcity

/
Africa
\ / China /
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Net virtual \
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UNIVERSITY OF TWENTE Source: Hoekstra (2012)




~
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

> greater levels of (water-food-energy) self-sufficiency
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~
f The need for contraction and convergence
0

Water footprint per capita (m3/yr/cap)

3000

— = Busiaess as Usual

Maximum sustainable water footprint

U N IVE R S ITY 0 F TWE NTE Source: Hoekstra (2014) Wise freshwater allocation, UNESCO-IHE




? Thanks

The

Water
Footprint
Assessment
Manual

Setting the Global Standard

Arjen Y. Hoekstra,

Ashok K. Chapagain,
Maite M. Aldaya and
Mesfin M. Mekonnen

Web www.ayhoekstra.nl
Twitter @AYHoekstra

The Water
Footprint
Assessment /\/\Qmucﬂ

Setting the Global Standa

7k/@. Hflﬂ’i‘?ﬂﬂ

=P #4042 K oa

&;-FOOTPRINT
 OF MODERN-
‘%CONSUMER :

@j‘t'

spuew

The Water Footprint
Of Modern Consumer Society

AT Ve AL 237K i i

() Arjen Y. Hoekstra #

REF FF




