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Family of footprints

» Ecological (land) footprint — how much land do we need

» Water footprint — how much water do we consume and pollute

» Carbon footprint — how much greenhouse gasses do we emit

» Material footprint — how much materials do we extract from the environment

f Humanity’s unsustainable environmental footprint

Ecological footprint
18.2 vs billion

global hectares

Material footprint
70 Gt/year (10.5 t/cap)
t/cap
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Source: Hoekstra and Wiedmann (2014) Humanity's unsustainable environmental footprint, Science



'f Footprint accounting over supply chains
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( Overview of presentation
‘ Proceedings of the National Academy of Sciences, 109(9): 3232-3237, 2012.
> Globalization Of Wate!  m—
» The water footprint concept = H' ewmr fi'o;‘;‘"m"(_ﬁ ‘humamw
» WF of a product e
» WF of a company
» Mapping the WF
» What can we do

f The water footprint of the average consumer in the world

3800 litre/day
3.8% of the water footprint relates to home water use

96.2% of the water footprint is ‘invisible’,
related to the products bought on the market

91.5% agricultural products, 4.7% industrial products

22% of the water footprint does not lie within the country of
the consumer, but other parts of the world

U N |VE R S |TY O F TW E NTE . Source: Hoekstra & Mekonnen (2012) The Water Footprint of Humanity, PNAS




'f Example — the water footprint of a consumer in Germany

H Domestic water supply
3900 |It|’e/day 2% Starc:l; roots
b
Hides & skins
1%
Eggs . Cereals Pulses
2% Industrial 7% 0,1%

products Sugar & / Nuts
10% sweeteners 1%
8%

Qilcrops
1%
Milk Vegetable oils

0, 6%
10 /o ° . Vegetables
1%

Animal fats' ‘ Fruits
3% // 4%
Offals Coffee, tea,
1% cocoa

Meat
28%

0,3%

‘ \\Wine & beer
/ Fibres 2%
Rubber/ Tobacco 1%

Source: Mekonnen & Hoekstra (2011) 3% 0,4%

National Water Footprint Accounts, UNESCO-IHE.
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* 69% of Germany’s water footprint is outside its own borders
+ Germany ranks no.4 on list of largest net virtual water importers

U N |VE R S |TY 0 F TW E NTE . Source: Mekonnen & Hoekstra (2011) National Water Footprint Accounts, UNESCO-IHE.




Cotton from the Aral Sea Basin, Central Asia
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'f Water footprint assessment: what's new

Broadening perspective:

+ Intro of supply chain thinking in water management

« Highlighting the international dimension of water use & scarcity

+ Connecting different players: governments & local water users,
companies & consumers down the supply chain, investors.

What precisely is measured:

+ Netinstead of gross blue water abstraction

« Inclusion of green water consumption as well
+ Inclusion of water pollution as well

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

f The water footprint concept

» The WF is an indicator of water use that looks at both direct and indirect water use
of a consumer or producer.

» Water use is measured in terms of water volumes consumed (evaporated or
otherwise not returned) or polluted per unit of time.

» The water footprint is a geographically and temporally explicit indicator; it shows
water volumes used but also where and when.

» A water footprint can be calculated for a process, a product, a consumer, group of

consumers (e.g. municipality, province, state or nation) or a producer (e.g. a public
organization, private enterprise).

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




'f 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 |VE R S ITY O F TW E NTE . Source: Hoekstra et al. (2011) The Water Footprint Assessment Manual, Earthscan, London, UK

f Components of a water footprint

Traditional
Vj;;"fj;i Direct water footprint Indirect water footprint

statistics

1

Water
consumption

Water
pollution

U N IVE R S ITY O F TW E NTE . Source: Hoekstra et al. (2011) The Water Footprint Assessment Manual, Earthscan, London, UK




@ The green and blue water footprint
¢ inrelation to the water balance of a catchment area

Green water footprint Blue water footprint

S Evapotranspiration from .
Precipitation natural vegetation and Production-related  Water contained Production-related ~ Water contained ~ Water transfer to

open water surfaces evapotranspiration in products evapotranspiration in products other catchment

Runoff from
. ) catchment
Soil and vegetation Ground- and surface water

Catchment area

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

f Green water footprint vs. green water availability

Assessment per catchment;

Green water availability =
total evapotranspiration (ET) from the land area in the catchment
- ET from land reserved for nature

- ET from non-nature areas that cannot be made productive

Green water scarcity = Green water footprint / green water availability

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




'f Blue water footprint vs. blue water availability

Share of natural runoff 4 ’
not consumed Guadiana basin (Spain)
The blue water footprint exceeds blue
Blue water scarcity water availability from May to November.
In this period, blue water scarcity > 1.

Severe

Significant
Moderate
Low

Er//ironmental

Environmental flow requirements ﬂO\/ requirement

To be established at catchment level,
on a monthly basis.

Presumptive standard:
EFR = 80% of natural runoff
(Richter et al., 2011)

Replace this estimate when better
local estimates are available

Blue water availability = Natural runoff — Environmental flow requirement

Blue water scarcity = Blue water footprint / Blue water availability

( The grey water footprint
in relation to the assimilation capacity in the catchment

Substance intake (IN) Substance output (OUT)
= Water abstraction volume X ca¢ = Effluent volume X cefm

:l, Load = OUT- IN

Freshwater flow R Critical load = (Cmax — Cnat) x R
Grey water footprint = (Load / Critical load) x R

Max. sustainable grey water footprint = R

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




The grey water footprint of growing a crop

e ; ] h%l@ “ -

a, =
Leaching or runoff of

Load (kgihaly) = feriiizer or pesicide o -

3 el P RS e e S -
Grey WF per hectare (m3/haly) e 2 i S st

Grey WF (m3/haly)

Grey WE per unit crop (m3/kg) =
: Y (kg/haly)

Y Water Footprint Assessment (WFA)

Phase 1 Phase 2 Phase 3 Phase 4

Water footprint Water footprint
sustainability response
assessment formulation

Setting goals Water footprint
and scope accounting

U N IV E R S |TY 0 F TW E N T E . Source: Hoekstra et al. (2011) The Water Footprint Assessment Manual, Earthscan, London, UK
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Environmental sustainability
Social equity

Economic efficiency
Supply security
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f The water footprint of humanity: not sustainable

Blue water scarcity = blue WF / maximum sustainable blue WF

B pr

Annual average of &

monthly blue
water scarcity
B 0-02

[ o2-05
[ Jos-1
[ ]10-15
[]15-2
B 20-30
B :o-50
->5.0

No data

e ——

Source: Mekonnen & Hoekstra (2016) Science Advances, 2(2): €1500323

We need to agree on water footprint caps per river basin (specified per month)

UNIVERSITY OF TWENTE.
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'f The water footprint of humanity: not efficient

Spatial differences in the water footprint of wheat

WF [m*tonne) .
at different percentile 7 5 ) s .£~

I < 592 (10" percentile) » Y
| 592 - 992 (10" - 20" percetie) 3
992 - 1,069 (20" - 25" percentiie) "
1,060 - 1,391 (25" - 50" percentile) ; : & e >
> 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 |VER S ITY O F TWE NTE Source: Mekonnen & Hoekstra (2014)

f The water footprint of humanity: not fairly distributed

uCereals = Starchy Roots = Sugarcrops

mSugar & Sweeteners  wPulses = Nuts

= Qilcrops = Vegetable Oils Vegetables

uFruits = Stimulants Spices

= Wine & beer sFibres Tobacco

2000 =Rubber Meat Offals |

Animal 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 TW E NTE . Source: Hoekstra & Mekonnen (2012) The Water Footprint of Humanity, PNAS
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'f The water footprint of humanity: international dependencies

Example European Union

= -

= s
, sunflower seed, cotton,
industrial products

Fensh

- o
Net virtual water import e : v
[Gm*iyr] ST "g’.

| EEE industrial eJ
I -75--35 products

| -35--15

v

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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“ x P Iran-dates,
Ongé &~ pistachios

USA-

4 S Spain-rice, e
;?gsz;@ gce @ citrus fruit, olives 55 O
Blue water footprint of Pakistan-sugarcane,
consumption [mmiy] rice; dry beans
Sustainable Unsustainable o India-rice
§| 00-025 South Africa—citrus sugarcane, tea, castor beans,
0.25-0.50 fruit, apples, grapes cotton, groundnuts
0.50-0.75
Blos-1.0
I io-20 ; 49% of UK's global blue WF is in places 55% of UK’s unsustainable
I -0 % where WF > Maximum Sustainable WF blue WF is located in six countries

U N IVER S ITY O F TWE NTE Source: Hoekstra & Mekonnen (2016)
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'f The efficiency of UK’s global consumptive water footprint

e olives, grapes, N

S 4 almonds, 3 BN e

; - !‘ - oranges & s B
Green plus blue . ! f >
water footprint of o ¥ ¢ o
consumption [mm/y] ) ) L3 . i ;‘ﬁ") % palm, coconuts,
Efficient Inefficient W » C0C08 =% sty ~ cocoa
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[: 00-025 - oil palm . iy o Rt tea - L.
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=1 M 020 y 1 & 50% of UK's global consumptive WF is inefficient:
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Source: Hoekstra & Mekonnen (2016)

The water footprint
of a product

examples for cotton, food & energy

UNIVERSITY OF TWENTE.
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'f Water footprints along a supply chain — example cotton

Indirect Indirect Indirect Indirect
water water water water

footprint footprint footprint footprint
Cotton Industrial Clothing Retailer
cultivation processing »{ manufacturer

Direct Direct Direct Direct Direct
water water water water water
footprint footprint footprint footprint footprint

Virtual water flow through the supply chain

Bangladesh Italy

U N |VE R S ITY O F TW E NTE . Source: Hoekstra et al. (2011) The Water Footprint Assessment Manual, Earthscan, London, UK
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'f Benchmarking the water footprint of seed cotton

» The three most important cotton producing countries in the Aral Sea Basin -
Uzbekistan, Turkmenistan and Tajikistan — have a green-blue water footprint of
about 5,000 litres/kg of seed cotton

» If they would manage to reduce the water footprint to the global 20-percentile

benchmark of 1,820 litres/kg, the region would reduce cotton-related water use by
nearly a factor of three.

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

f The water footprint of different natural fibres

| ek |

U N IVE R S ITY 0 F TW E NTE . Source: Hoekstra (2013) The Water Footprint of Modern Consumer Society, Routledge, London, UK
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'f Water footprints along a supply chain — example meat

Indirect Indirect Indirect Indirect
water water water water

footprint footprint footprint footprint
Feed crop Livestock Food Retailer
cultivation farming > processor

Direct Direct Direct Direct Direct
water water water water water
footprint footprint footprint footprint footprint

Virtual water flow th h the supply chain

Brazil Netherlands Netherlands

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

f The water footprint of food

Global average water footprint

] |
vgses |13

poultry
R T

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

origin

Vegetable
origin

Source: Hoekstra (2013) The Water Footprint of Modern Consumer Society, Routledge, London, UK.
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f Meat versus vegetarian diet

Industrialised countries:

Vegetarian kealiday | litrefkcal
diet
Animal . Animal origin 300
origin

Veg(.ete.)ble ] Vege.}tailble 3100
origin origin

Source: Hoekstra (2013) The Water Footprint of Modern Consumer Society, Routledge, London, UK.

UNIVERSITY OF TWENTE.

litre/day
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'f The water efficiency of our food — example Europe

WF

prod
2290 led
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Source: Vanham et al. (2013)
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f The two separate worlds of water and energy

» 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 O F TW E NTE . Source: Hoekstra (2013) The Water Footprint of Modern Consumer Society, Routledge, London, UK
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'f The water efficiency of energy supply

The energy sector is becoming increasingly water-intensive due to the growing
use of shale oil & gas, tar sands, and biomass

Bio-ethanol Biodiesel

WF of biofuels are about 100-
1000x larger than WF of fossil

Water footprint (litre of water per litre of biofuel)

Sugar beet
Sugar cane ]
Potatoes
Rapeseed
Groundnuts
Soybeans
Sunflower
Seed cotton

Source: Mekonnen & Hoekstra (2011)

UNIVERSITY OF TWENTE.

from fossil
to renewable energy

Source: Mekonnen, Gerbens-Leenes & Hoekstra (2015)

UNIVERSITY OF TWENTE.
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'f The water footprint of electricity in 2035 — I[EA scenarios

= Hydropower
Qil

Carbon
footprint

Consumptive WF related to electricity and heat production
(billion m3y)

= Firewood
Geothermal

Coal and lignite
Solar

= Nuclear
Wind

= Natural gas
XCO2 emissions

o

=5

CO, emissions (billion tonnely)

Reference (2010)

UNIVERSITY OF TWENTE.
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Source: Mekonnen, Gerbens-Leenes & Hoekstra (2016)

The water footprint
of a company
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The Coca Cola Company

STOP DE-hydrating
the World

wwwc&ke}uslicc.ors

. » ” y
New Delhi, 4 Oct 2006

UNIVERSITY OF TWENTE.

f Water footprint of a Coke

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

0.44 litre water content

2176 litre for sugar

5.3 litre for PET bottle and closure

3.0 litre for other ingredients & overheads

36 litre total

UNIVERSITY OF TWENTE.
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'f Water Footprint Assessment — Examples from business

Vo 'f*’*’.ﬁ‘ TATA

Steel, Automotive,

D \ Chemlcals, Power
l}

CocaCola, SABMiller, Unilever, Nestlé Jain Irrigation, India
Food & Beverage Pulp & Paper Water supply technology

Water footprint geographically

UNIVERSITY OF TWENTE.
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'f National water footprint accounting framework

Internal External Water footpr.

water water of national Consu mption
footprint footprint consumption
1 1

+

(I
Water use y Virtual water Virtual
forexport |+ 1 importfor re- water EXpO t

: export

Virtual Virtual water
footprint water budget
within nation import

Focus of traditional
water use statistics

(and within that focus a limitation
to blue wate rawals)

Production Import

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

International virtual water flows

Virtual water flow (m®/yr) =
Trade volume (ton/yr) x Product water footprint (m?/ton)

_Globalitrade data:
~m UN Statistics Division, New York
- M FAOSTAT, FAO, Rome
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'f National water footprint from production and consumption perspective

Water footprint (billion m3/year)

from the perspective of from the perspective of
production consumption

Bt [ N | N
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ow [ w [[| w |
o | w1 e |
hoss [\ w ][\ & ]
T W B W P
W

Water Footprint Accounts,
UNI ESCOIE{E.
N—" N—"

Traditional statistics on water use, but WEF within WEF of national
then restricted to water withdrawal a nation consumption

f The water footprint of humanity — by sector

Source: Hoekstra & Mekonnen (2012)
The Water Footprint of Humanity, PNAS

UNIVERSITY OF TWENTE.
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'f The water footprint of humanity — by colour

8 Source: Hoekstra & Mekonnen (2012)
The Water Footprint of Humanity, PNAS

UNIVERSITY OF TWENTE.

f Number of months with blue water scarcity exceeding 100%

Blue water scarcity = blue water footprint / blue water availability

Numbér of months in whi
ater scarcity > 100%

No data
Source: Mekonnen & Hoekstra (2016) Science Advances, 2(2): €1500323

UNIVERSITY OF TWENTE.
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'f Number of months with blue water scarcity exceeding 100%

Blue water scarcity = blue water footprint / blue water availability

Number af months in

=
&
- o &
&
o
c
=
=
-

n

- @ o™
=) '
[

o

|

Source: Hoekstra et al. (2012) Global monthly water scarcity:
blue water footprints versus blue water availability, PLoS ONE

UNIVERSITY OF TWENTE.

f Nitrogen-related grey water footprint in the world

Total gray watar footprnt
ralated to N [mmiy]
o

10-10
] 10 - 100
00 - 200 -
. 200 - 500 .
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- = 1,000
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'f N leaching from global croplands

Global N inpets to and outputs from croplands per crop category |10 tonneiyear). Period: 2002.2010.
Vi oil cadlid O
Balance tarm Carcaks ' o0 Sugar
ables crops
1ubars

Pukes

ArtiEcial fertiizar

M=

deposton

N supply n rr

N ramovad with
ctop and crop
residues

Erasion
1 volall

Danitrifica

NO

Leachiag from
anthiopogenic
sources ¥

Ircluding fodder cro o = and fibre crops.

ulated as a fraction of total N ksaching

Source: Mekonnen & Hoekstra (2015)

Water pollution level for N
- 0.0-0.1
Emo1-03
Emoa-os
- 105-09

108-1.0

110-15

11620
S z20-50
. s0-0
LRl =

Source: Mekonnen & Hoekstra (2015)
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uCereals = Starchy Roots = Sugarcrops

mSugar & Sweeteners  mPulses = Nuts

= Oilcrops u Vegetable Oils Vegetables

uFruits = Stimulants Spices

= Wine & beer sFibres Tobacco

=Rubber Meat Offals
Animal Fats Milk Eggs
Hides & skins Industrial products Domestic water supply|

Global average water footprint

epul |
esauopul [N
euotiN
eolyy yinos NN
uespied [N
ooxei [N
nzess |
enensny NI
epeueo |NNENIN

fuewseo [

U N |VE R S ITY 0 F TW E NTE . Source: Hoekstra & Mekonnen (2012) The Water Footprint of Humanity, PNAS
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Bl -5
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No data - Arrows show gross virtual watef flows >15 Gm@/yr

Source: Hoekstra & Mekonnen (2012) The Water Footprint of Humanity, PNAS
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Net import of staple crops as function of blue water availability

Net import of staple crops
(kcal/day per capita)

ol Country data
Changes from 1961-1970 to 2001-2010

Blue water availability
(my per capita)

UNIVERSITY OF TWENTE Chouchane et al. (2018)

Net import of staple crops as function of blue water availability

Country data
Projection from 2001-2010 to 2050
Uncertainties reflected by quadrilaterals

4500 5000

Blue water availability
{m?ly per capita)

UNIVERSITY OF TWENTE Chouchane et al. (2018)
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What can we do?

UNIVERSITY OF TWENTE.

» Towards full water recycling in industries: zero blue water footprint
» Towards full recycling of materials and heat: zero grey water footprint

» Make rainwater more productive: lower green water footprint

» Towards supplementary or deficit irrigation & application of
precision irrigation techniques: lower blue water footprint

» Towards organic or precision farming: zero grey water footprint

UNIVERSITY OF TWENTE.
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'f The effect of mulching & irrigation on ET, Y and WF

Mulching Irrigation technique Irrigation strategy

apotranspiration [length] Evapotranspiration [length] Rainfed Supplemental  Deficit Full

(1) Reduced soil evaporation (1) Reduced soil evaporation
(2) Increased Y because of (2) Increased Y because of
enhanced soil structure, and increased plant transpiration
reduced erosion & weed growth

UNIVERSITY OF TWENTE. )

@ How overexploitation in a water-stressed river basin (A) can be
¢ solved by increasing water productivity in a water-abundant basin (B)

unsustainable

i _

il

UNIVERSITY OF TWENTE. inefficient
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'f Water footprint reduction: an interplay of actors

Consumers and consumer & environmental organizations push businesses
and governments to address water use and impacts along supply chains.

Some businesses act voluntarily in an early stage, driven by consumers or
investors.

Governments support frontrunners in businesses and implement regulations.

International cooperation, through UN and other institutions.

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

f Reducing humanity’s water footprint — Consumers

Reduction of the direct water footprint:

- water saving toilet, shower-head, etc.
“Save water in the supermarket’

ion of the indirect water footprint;
- change consumption pattern
=shgose the sustainable version of products

Asking product transparency from businesses and regulation from governments

U N IVE R S ITY 0 F TW E NTE . Source: Hoekstra (2013) The Water Footprint of Modern Consumer Society, Routledge, London, UK
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Reducing humanity” s water footprint — Companies

Shared terminology & calculation standards

— Global Water Footprint Standar] e——

Product transparency
. . . The
— water footprint reporting / disclosure Water

- labelling of products Footprint
19 o7 prodd Assessment

— certification of businesses Manual

Quantitative footprint reduction targets ‘

- using process & product WF benchmarks

The Water Footprint Assessment Manual
Earthscan, London, UK, 2011

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

f Reducing humanity’ s water footprint — Investors

Reduce risk of investments:
physical risk formed by water shortages or pollution.
risk of damaged corporate image
regulatory risk

financial risk

Demand accounting and substantiated quantitative water footprint reduction
targets from companies.

U N |VE R S |TY 0 F TW E NTE . Sources: Morrison et al., 2009; Pegram et al, 2009; Hoekstra et al., 2011
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'f Reducing humanity” s water footprint — Government

Embed water footprint assessment in national water policy making.

Promote coherence between water and other governmental policies: environmental,
agricultural, energy, trade, tax, foreign policy.

Reduce the own organizational water footprint
- reduce the water footprint of public services.

Promote product transparency

- support or force businesses to make annual water footprint accounts and to implement water
footprint reduction measures.

- e.g. through promoting a water label for water-intensive products;
- e.g. through water-certification of businesses.

UNIVERSITY OF TWENTE.

-~
( Wise water governance
¢

» water footprint caps by river basin guardian

» water footprint benchmarks by product

> prOdUCt |abe|ing é Will we ever see water footprint labels

on consumer products?
ying water ing STl il

» certification of industries
» water disclosure

» fair water footprint shares by consumer

» national water footprint reduction targets

UNIVERSITY OF TWENTE.
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-~
f The need for contraction and convergence

Water footprint per capita (m3/yr/cap)

3000

e — — Business as Usual

-

~

Maximum sustainable water footprint

U N IVE R S ITY O F TW E NTE . Source: Hoekstra (2017) Water Resources Management, 31(10): 3061-3081

f Sustainable development goals

Water sustainability
per river basin

Reduce grey water footprints in
river basins to maximum
sustainable levels

Target 6.3
Water pollution

Target 6.4 Reduce consumptive water
Water footprints in river basins to
consumption maximum sustainable levels

U N IVER S |TY 0 F TWE NTE Source: Hoekstra et al. (2017) Water,”(6)>438
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'f Sustainable development goals

Wiater sustainability Water use efficiency
per river basin per process/product

Target 6.3
Water pollution

river basins to maximum
sustainable levels

UNIVERSITY OF TWENTE.
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Reduce grey water footprints in Reduce grey water footprints of

production processes down to
benchmark levels

Source: Hoekstra et al. (2017) Water,9(6)>438

Further reading

» Water for food, feed, fuel, fibre or flower

» Water footprint caps by river basin
» Water footprint benchmarks by product
» Fair water footprint shares by nation

Wise water governance =
smart spatial planning & informed agricultural,
energy, tax, trade and foreign policy
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