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'f The total water footpri @ average consumer in the Wocr C/

3800 litre/day

.8% of the water footprint relater%c%«ater use
NSEREW o= 2 96.2% of the water footprint is ‘invisible',
T g = relate@ products bought on the market (
Vg ""'_“\,‘ N ‘ ' 5% agricultural products, 4.7% industrial produ ts‘ '
% of the water footprint does not lie VN country of
rld

#= the consumer, but other parts @f\tﬁ&s

U N | \V'EH S |TY 0 F TWE NTE %kstra & Mekonnen (2012) The Water Footprint of Humanity, PNAS
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'( Flowers from Kenya

® Decline of lake level in Lake Naivasha

Total aperational water
4 footprint (10° mfyr)
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lB  Green water footprint




'e Globalization of water
¢ ( ),

CJUCIIOH

Water consumption and poll
related to production for @xport;

water is not factore
the price of tr dities

AT rade

Water saving, but also
v Water dependency

N \

N I S ITY 0 F TWE NTE Source: Ho & Chapagain (2008) Globalization of Water, Blackwell, Oxford, UK




Overview of presentatiof

> The water footprint concept
> Water footprint of a product
> Water footprint of nations

¥ Watertfootprint of business
> What can we do?

The water footprint of humanity

Arjen Y. Hoekstra' and Mesfin M. Mekoninen
rtmeent of YW ter Engineering and Management, Link

., Pacific institut'e for Studiesi

Thisstudy quantifies and maps the water oot print (WF) of human-
ity at a high spatid resolution. It repors on consumplive use of
ramwsater (green WF) and ground and surface water (blue WF)
water polluted {gray WF). Water footprinis are es
f bath a p r1.1d uction and consumption per-
L1.~d hdw—d an

and volumes

awerage WF in the perod 19962005 was 9,087 'y (74% green,
11% blue, . Agriailtural production contributes 92%.
About one-fif th of the global WF relates to production for export
The total volume of international virtual water flows related to
trdde n ag rcultural and i ndustr al products was 2,320 G {68%

13% blue, 193 gray). The WF of the glabal average corsu-

as 1,385 m’ fy. The aw:rag& COMSUMEer in rJ're L.Inin':-d States

t, Enwingnmeent, and Securi ty, O

OPEM aA:EEs 5 Freely avallable online

Global Monthly Water Scarcity: Blue Water Footprints
versus Blue Water Availability

Arjen Y. Hoekstra'

%, Mesfin M. Mekonnen', Ashok K. Chapagain®, Ruth E. Mathews”, Brian D. Richter®
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concept C



? Water footprint milest n€s CC/
| C C

2002 i tr&@of the concept (in science) f'))x
\,%Iobal water footprint assessme%\v

(@ 2d global water footprint asses(sae)
2007  start uptake of th ept by ngo’s, companies, govt’s
2008  foundation o Footprlnt Network ( )
2011 blicati he Iobal Water Footprint StandardC

2012 ater footprint assessment

\ ch of online Water Footprint Asses;& t Jool
%sm( OF TWENTE. ()/



f The water footprint of a product QCJ
| C C

the vol f fresh water used to produce t @summed over the
@&t s of the production chain.

en and where the water was used: )‘

a water footprint includes poral and spatial dimension. Q
lm S |TY 0 F TWE NTE Source: Hoekstra& The Water Footprint Assessment Manual, Earthscan, London, UK



Green water

'f The water footprint of a product G( ;
‘ . volu e%vat evaporated or
. M ed into a product

Blue water footprint

volume of surface or groundwatér
evaporated or incorp into
product

Gre W%OO'[ rint

ted water

The Water Footprint Assessment Manual, Earthscan, London, UK



f Components of a water footprint Cj

O
Traditional ) ) .
water use Direct water footprint Indirect water footprint
statlst|c
Green water footprint G e er footprint
consumption
Return flow Blue watef footprint Blue water footprint
= Netwater withdrawa

G
Grey water footprint

r
ollution

Grey water footprint

% S ITY 0 F TWE NTE Source: Hoekstra% The Water Footprint Assessment Manual, Earthscan, London, UK



x,

volime of polluted freshwater that assqgﬁtﬂes with the

production of a product in its ful supply ain ,‘.’-’ °

e
calculated as the vqurﬁ”bI WBGer that is required to - e

assimilate pollutarits based/on ambient water quallty ﬁ
standards. v = L TR ¥ L
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'( Grey water footprint
0

—> Process

Substance intake Substance output
=Abstryx ¢, = Effl XCq
Freshivater body — ) “*'*“i 2R :

Critical 088 R x (c Load = Effl Xc . —AbSt=X c_,

max - Cnat)

t

Grey water footprint = Load  , _ Effixc, —Abstrxc,,

— X
Critical load

U N IVE R S ITY 0 F TWE NTE Source: Hoekstra et al. (2021) The Water Footprint Assessment Manual, Earthscan, London, UK



The water footprint

of a product C



Global average water foo#gtin

% itre/kcal
starch \bo 0.5
> Q 1600 0.5

sugarcrops | 200 0.7

'e The water footprint of fo@ GQ
| O

pulses 4000 1.1

vegetables 300 1.3 ( )
fruits 1000
oork 6000‘\5

0

poultry

15 10.2

oekstra (2012) A global assessment of
farm anlmal products, Ecosystems

> beef

Ufl\ndnsnv OF TWENTE.



'( The water footprint of a cow | \J
0

e

P

» 7200 kg of roughages _ 5 — 200 kg of
ay S age, etc) af 99% boneless beef

/;K)

Source: Hoekstra & Chapagain (2008) Globalization of Water, Blackwell, Oxford, UK

»24000 litres for drinking
»7000 litres for servicing



'? The water footprint of beef
0

U N IVE R S ITY 0 F TWE N T E . Source: Hoekstra & Chapagain (2008) Globalization of Water, Blackwell, Oxford, UK
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'( The two major factors
0

Feed conversion > feed conversion improves from
grazing toAndustrial systems.
) VS —

-
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Q.
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S
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industrial
industrial
industrial

Concentrate feed in total feed dry matter

> but at the cost of more
high-nutrient concentrate feed with a
larger water footprintthan
roughages:

=
—
e
(%]
>
©
C

industrial
industrial

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




-~
# Meat versus vegetarian

O

Industrialised countrieSs:

@

Meat diet %I/day litre/kcal litre/day
950 2.5 2375
vegetable 2450 05 ¥
origin
J
Total 3400 3600

NIVERSITY OF TWENTE.

Source: Hoekstra (2013) Th?@todem Consumer Society, Routledge, London, UK.

N
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f Meat versus vegetarian diet C}Cj

Industrialised countri

)
Meat diet callday litre/kcal | litre/day Vegg_tat”a“ keall itrefkcal | litre/day
I 950 2.5 2375 Animal origin 2.5 750
Vegetable 2450 05 vegetable 3100 05 1550
origin origin
N
Total 3400 4‘

Total 3400
Source: Hoekstra (2013) Th ter Footprint of Modern Consumer Society, Routledge, London, UK. »\

QO q,Q\



'( Water footprint of biofuels from different crops [litre/litre]
0

Bio-ethanol Biodiesel

< > < >

re of biofuel)

Car driving on bio-ethanol

from sugar beet:

20-300 litre/km
zcnanee HHH
= B . . ! I I I I I I N

» coherent energy-
water Stl’ategieS? Source: Mekonnen & Hoekstra (2011)

The green, blue and grey water footprint of crops and derived

U N |VE R S |TY 0 F TWE NTE crop products, Hydrology and Earth System Sciences
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'( The spatial distribution gf the water footprint of humanity
0

200 - 500
500 - 1000
| > 1000

Source: Hoekstra & Mekonnemi(2012) The'Water Footprint of Humanity, PNAS
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( National virtual water balances
0

o
-

Net virtualwater import
[Gmyr]
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| No data _ Arrows show gross virtual water flows >15 Gm3/yr

Source: Hoekstra & Mekonnemy(2012) The Water Footprint of Humanity, PNAS
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'f National water footprint accounting framework

O

Focus of traditional
water use statistics

(and within that focus a limitation
to blue water withdraw@!s)

Internal
water
footprint

Water use
for export

footprint
within nation

Production

UNIVERSITY OF TWENTE.

External
water
footprint

Virtual water

import for re-

Virtual
water
import

Import

Source: Hoekstra et al. (2011) The Water Footprint Assessment Manual, Earthscan, London, UK

Water footpr.
of national
consumntion

Virtual
water
export

Virtual water
budget

Consumption

Export



( Water footprint of national consumption
0

7| mCereals

mSugar & Sweeteners
|| mOilcrops

|| mFruits

m'Wine & beer

| | mRubber

| =Animal Fats
Hides & skins

m Starchy Roots
mPulses
mVegetable Oils
m Stimulants
mFibres

Meat

Milk

Industrial products

m Sugarcrops
mNuts
mVegetables
m Spices
Tobacco
Offals

Eagos

Domestic water supply

ElpU|

UNIVERSITY OF TWEN

» global water footprint
reduction targets?

» a Kyotoprotocol

forwater?




'( Number of months with pblue water scarcity > 100%

Mumber of manths in 1?‘
which water scarcity =100% & ¥

1 E - EI . . . e
] Nodata 2 Blue water scarcity = blue water footprint / blue water availability

Source: Hoekstra et'ah, (2042).Global monthly water scarcity:
blue water.footprints versus blue water availability, PLoS ONE

» an international water
pricing protocol?

> minimum
water rights

UNIVERSITY OF TWENTE.



'( Virtual water transfers inf China
0

| North China

Import =2 Export =7
L Northwest Northeast N
/Huang—huai—hai North-central
_~4

y

[ 13 T
@ ) /\ Southeast

el

—

( Southwest > rEVISIt large South-central

cxgort =1 — SoL water transfer ——
projects?

Import =3

Sources: Ma et al. (20006), Hoekstra & Chapagain (2008)

UNIVERSITY OF TWENTE.




O

f Future under growth fn@ate change

L Central

Net virtual C / \C/
water im ortx fb
Mexico,
Northern Nor, %A iCa,
\ Europe, st,
Japan 0 n Europe

Water scarcity

/
/
N s XQQC

@QQ A\

Africa

U(I\mHSITY OF TWE NTE % Source: Hoekstra (2012)
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The water footprint

of business C



The Coca Cola Comp@( )

TN

Coca Coly
STOP DE-hydrating
the World

WwW 'w.c,ﬂ.ltt_lj‘_‘ﬁr ice. Oro
E
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'( Water footprint of a Coké

0,44 litre water content
27.6 litre for sugar

36 litre total

UNIVERSITY OF TWENTE.

Water faotprint of a 0.5 litre PET-bottle coke
as producearin the Dongen factory, the Netherlands

5.3 litre for PET bottle and closure
3.0 litre for other ingredients & overheads

Propuct WATER FOOTPRINT ASSESSMENTS
PRACTICAL APPLICATION IN CORPORATE WATER STEWARDSHIP

L
(Cllela

Tovvards sustainabl:
SUgar sourcing i
Europe




f Water footprint: why businesses are interested
0

Water risks for bl’&gj

: Physica% \v
. % risk Q
latory risk (L
« | Financial risk
Water opportunity for busirﬁjo

frontrunner adva
corporate ima&

Cor@@responsibility ;
UNIVERSITY OF TWENTE. (L




f Water footprint: what’ s fiew for business
o ( y,

- From focus o w@wtions to
supply-cwghin '

@s on water withdrawals to ( )
% dering consumptive water use

. From securing the ‘right to.abstract’ to
assessing environmental & social implications
of the company@‘ Indirect water use

. From eg@‘emission permits’ to
a%si he company’s contribution to poII;ti)o»/Q

UNIVERSITY OF TWENTE.




UNI

SITY OF TWENTE.



owards full recycling of materials and heat: zero grey

rd full water recycling in industries: zero blulva&)rint
| 2

ter footprint

» Make rainwater pieductive: lower green water footprint

» Toward

IVERSITY OF TWENTE.

W“ rds’organic or precision farming: zero grey water f m
h

supplementary or deficit irrigation & application of
precision irrigation techniques: lower blue water footprinl \
0



'( Reducing humanity” s Water footprint — Companies

Shared,terminology & calculation standards

— Glebal Water Footprint Standard ~
Product transparency
. N The
— water footprint reporting / disclosure Water
— labelling of products Footprint
" g. y . Assessment
— certification of busingsses Manual

b Sétting the Global Standard

Quantitative footprint reduction targets
— benchmarking

The WatepFootprint Assessment Manual
Earthscan, London, UK, 2011

UNIVERSITY OF TWENTE.



-~
# International water goyvefnance

‘ C

> product lab

» certification of ladustries?
’Waaxdi sure?
aI water footprint reduction targets?

»/a Kyoto protocol on water?

» WTO trade rules? < |
> an international Waterfpricing protocol?
> minimum Wax hts?

< co@ergy-water strategies?

UNIVERSITY OF TWENTE.



? The Water Footprint Nétwor CC/
| C C

Mis io%mo g sustainable, equitable and efﬁ%wa r use through
\& t of shared standards on Waterg@ aceounting and guidelines

(L e‘reduction and offsetting of impacts of water-footprints.

Network: bringing together gxpertise from academia, businesses, civil society,
governments and inte | organisations.

& &

Q{b q,Q\q)



f Overview of partners Water Footprint Network
0

Partners by-gategory

XL coppany

Large company

Medium company

Small company

Government

International organisation

Academic Institute

Civil society4hgo

www.wat€tfpotprint.Ohg

UNIVERSITY OF TWENTE.



f | http://www.waterfootprint.org/?page=files/WaterFootprintAssessmentManual ,O v O X H ¢ | Waterfootprint.org: ... ‘ ‘
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Water Footprint

NETWERK

o The Water Footprint Assessment Manual

Introduction
The water footprint assessment manual:
Agenda g ] Setting the global standard

About WFN Authors:

. Arjen Y. Hoekstra, Ashok K. Chapagain, Maite M. Aldaya, Mesfin M. Mekonnen
Product Water Footptints

) Publisher:
Your Water Footprint ' Earthscan

NP W' Feyerints The 2011, ISBN: 978-1-84971-279-8
W t Hardcover, 224 pages
Corporate WaterFootprints ater
Global Watéf Footprint Footprint Download pdf.
obal Water Footprin
ﬁ}"sggggﬁnent Order the book through the publisher.
Setting the bal Standor

Partners of the Water Footprint Network can order the book at a discount of 20%.
Click here for more info.

Glossary

FAQ The book offers a complete and up-to-date overview of the global standard on water footprint assessment as
Links developed by the Water Footprint Network. More specifically it:

Contact Provides a comprehensive set of methods for water footprint assessment

e Shows how water footprints can be calculated for individual processes and products, as well as for consumers,
nations and businesses

e Contains detailed worked examples of how to calculate green, blue and grey water footprints

e Describes how to assess the sustainability of the aggregated water footprint within a river basin or the water

footprint of a specific product

Includes an extensive library of possible measures that can contribute to water footprint reduction

prlntlorgme . contact n ﬁﬁ E ¥ Tweet . P;_IETg ﬁAddtuFavurites

© 2012 Water Footprint Network. All rights reserved.
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Water Footprint

NETW®RK

WaterStat

&

Introduction

WaterStat is a database with water statistics maintained
by the Water Footprint Network.

Agenda

Dirwen waas footpnne]
it \

Product water footprint statistics
L% " S0= A Find here statistics on green, blue and grey water
Product Water Footptints ¥ o il L N footprints of crops, derived crop products, biofuels, and
& : o2l farm animal products. All data are available at national
Your Watef Footprint 1 .| and sub-national level.

About WFN

National Water Foatprints

R ¥ MNational water footprint statistics
Corporate Watenkootprints i T e MR ... | Download here statistics on green, blue and grey water

; : - : footprints of national production and consumption.
Global Watér Footprint

Training -8 - O e, 7 . oo Internation_al virtua_l water_ﬂo_w stat_istics _ _
y Y Here you find detailed statistics on international virtual

water trade flows and on water savings related to

international trade.

Water scarcity statistics
This is the only database in the world providing data on
blue water scarcity per river basin on a monthly basis.
Links

Contact

=
oy — 3
home | contact : B3 : @) & : WTweet . TO . ¥¥ addtoFavorites
© 2012 Water Footprint Network. All rights reserved.



Water Faotprint

NETWSRK

Your Water Footprint  Extended Calculator

Introduction Your individual water footprint is egual to the water required to produce the goods and services consumed by

you. Please take yvour time and feel free to use the extended water footprint calculator to assess your own
unigue water footprint. The calculations are based on the water requirements per unit of product as in your
About WEN country of residence.

Agenda

g Mote: put decimals behind a point, not a comma (e.g. write 1.5 and not 1,5).
P potprints

Your Water Faotprint Selecta Country -

National Water Footprints

Corporate Water Footprints o consumption

GlobalWater Footprint

Training Materials Cereal products (wheat, rice, maize, etc.) kg per week
Publications Meat products kg per week
Glossary Dairy products kg per week
FAQ Eggs number per week
Links How do you prefer to take your food? High fat -
Contact How is your sugar and sweets consumption? High -
Vegetables kg per week
Fruits kg per week
Starchy roots (potatoes, cassava) kg per week
ntlomfng\y cups of coffee do you take per day? cup per day
How many cups of tea do you take per day? cup per day

Domestic water use
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