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2002 Introduction of the concept & 1st global water footprint assessment
2004 2nd global water footprint assessment

2007 Start uptake of the concept by companies, ngo’s, govt’s
2008 Foundation of the Water Footprint Network

2011 Publication of the Global Water Footprint Assessment Standard
2012 3rd global water footprint assessment
2013 Launch of online Water Footprint Assessment Tool

2016 Global water scarcity assessment

Water footprint history



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

The water footprint of a product

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

Grey water footprint
volume of surface or 
groundwater polluted

Green water footprint
volume of rainwater consumed (evaporated)



Direct water footprint Indirect water footprint

Green water footprint Green water footprint

Blue water footprint Blue water footprint

Grey water footprint Grey water footprint

Water
consumption

Water 
pollution

Gross water withdrawal

Traditional
water use
statistics

Components of a water footprint

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

Return flow
= Net water withdrawal
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Environmental
water needs

Evapotranspiration
(green water)

Maximum 
sustainable
Green WF
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blue WF

Environmental   
water needs

Green water
availability

Blue water
availability

Runoff
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The maximum sustainable green and blue water footprint
in relation to the water balance of a catchment area



The green and blue water footprint of growing a crop

WF (m3/kg) =
ET  (m3/ha)

Crop yield Y (kg/ha)

Measured
e.g. statistics

ET over the 
growing period

Estimated
e.g. water balance 
model

Measured
e.g. lysimeter

Estimated
e.g. crop growth model



Process

Load = OUT- IN

Substance intake (IN)
= Water abstraction volume × cact

Substance output  (OUT)
= Effluent volume ×ceffl

Freshwater body

Grey water footprint

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

Critical load  = Renewal rate × (cmax - cnat)

Grey water footprint = (Load / Critical load) × Renewal rate

= Load / (cmax - cnat)



The grey water footprint of growing a crop

Grey WF per hectare (m3/ha/y) =
Load (kg/ha/y)

(cmax – cnat) (kg/m3)

Grey WF per unit crop (m3/kg) =
Grey WF (m3/ha/y)

Y (kg/ha/y)

Leaching or runoff of 
fertilizer or pesticide to

ground- or surface water



Footprint accounting over supply chains

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



The relation between footprints of different entities

Source: Hoekstra and Wiedmann (2014) Humanity’s unsustainable environmental footprint, Science
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Source: Hoekstra et al. (2011) The Water Footprint Assessment Manual, Earthscan, London, UK



The average water footprint of a consumer in Spain

Source: Mekonnen & Hoekstra (2011)
National Water Footprint  Accounts, UNESCO-IHE.

6700 litre/day



WEF’s Global Risk Report 2016

Sustainability of water use
Water use efficiency
Fair sharing of water
Resource security



Source: Mekonnen & Hoekstra (2016)

The blue water footprint of humanity: not sustainable

Blue water scarcity = blue WF / maximum sustainable blue WF

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



Water pollution level = grey WF / maximum sustainable grey WF

Source: Mekonnen & Hoekstra (2015)

The grey water footprint of humanity: not sustainable

Nitrogen



Water pollution level = grey WF / maximum sustainable grey WF

Source: Mekonnen & Hoekstra (2016)

The grey water footprint of humanity: not sustainable

Phosphorus



The water footprint of humanity: not efficient 

Spatial differences in the water footprint of wheat

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%. 

Source: Mekonnen & Hoekstra (2014)



Global average water footprint

The water footprint of humanity: not fairly distributed

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



The need for contraction and convergence

Source: Hoekstra (2014) Wise freshwater allocation, UNESCO-IHE



40% of the water footprint of European consumers is outside Europe

soybean
coffee

soybean
wheat

cotton

cotton,
industrial
products

wheat, sunflower seed, cotton, 
industrial products

soybean,
sunflower seed

cotton
coffee

cocoa

cotton

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

The water footprint of humanity: international dependencies

Example European Union



Most of Spain’s unsustainable blue WF is
located in Spain itself, but also in other countries

Source: Hoekstra & Mekonnen (2016)

77% of Spain's global blue WF is in places 
where WF > Maximum Sustainable WF

Spain

IndiaPakistan

The sustainability of Spain’s global blue water footprint

USA

Morocco

TurkeyFrance

Portugal



Blue water footprint vs. blue water availability

Blue water scarcity

Severe 

Significant
Moderate
Low

Share of natural runoff 
not consumed

Guadiana basin (Spain)

Environmental
flow requirement

The blue water footprint exceeds blue 
water availability from May to November.



Water risks for business
• Physical risk
• Reputational risk
• Regulatory risk
• Financial risk

Water opportunity for business
• frontrunner advantage
• corporate image

Corporate social responsibility

Water footprint: why businesses are interested



• From focus on own operations to 
supply-chain thinking

• From focus on water withdrawals to
considering consumptive water use

• From securing the ‘right to abstract’ to
assessing the actual sustainability of water consumption

• From meeting ‘emission permits’ to
assessing the company’s actual contribution to pollution 

Water footprint: what’s new for business



Developing a corporate sustainability strategy

Source: White et al. (2014)



Water Footprint Assessment – Examples from business

Jain Irrigation, India
Water supply technology

CocaCola, SABMiller, Unilever, Nestlé
Food & Beverage

TATA
Steel, Automotive, 
Chemicals, Power

UPM
Pulp & Paper

C&A
Apparel

http://www.google.nl/url?sa=i&rct=j&q=C&A+winkel&source=images&cd=&cad=rja&docid=1848RzCmAUnbZM&tbnid=24XeQ9un1w0IbM:&ved=0CAUQjRw&url=http://www.alexandrium.nl/Winkels/tabid/1062/bid/6/wid/73/Mode-Sport/C-A.aspx&ei=RCC3UYrnJOek0AWh6YD4BA&bvm=bv.47534661,d.d2k&psig=AFQjCNGKO7BOo87qiiLZolG-Mz2C1YaoOg&ust=1371042228576039
http://www.google.nl/url?sa=i&rct=j&q=C&A+winkel&source=images&cd=&cad=rja&docid=1848RzCmAUnbZM&tbnid=24XeQ9un1w0IbM:&ved=0CAUQjRw&url=http://www.alexandrium.nl/Winkels/tabid/1062/bid/6/wid/73/Mode-Sport/C-A.aspx&ei=RCC3UYrnJOek0AWh6YD4BA&bvm=bv.47534661,d.d2k&psig=AFQjCNGKO7BOo87qiiLZolG-Mz2C1YaoOg&ust=1371042228576039
http://www.google.nl/url?sa=i&rct=j&q=&source=images&cd=&cad=rja&docid=q8fDY3yyrQi4HM&tbnid=qbxcq5waYQsJBM:&ved=0CAUQjRw&url=http://www.unilever.com/brands-in-action/detail/Blue-Band--Rama/292005/&ei=kyK3UYWqOLHP0AXSoYG4CQ&bvm=bv.47534661,d.d2k&psig=AFQjCNHdz7q5OzF6qBOIbnOUxpLfMpSqRA&ust=1371042823391025
http://www.google.nl/url?sa=i&rct=j&q=&source=images&cd=&cad=rja&docid=q8fDY3yyrQi4HM&tbnid=qbxcq5waYQsJBM:&ved=0CAUQjRw&url=http://www.unilever.com/brands-in-action/detail/Blue-Band--Rama/292005/&ei=kyK3UYWqOLHP0AXSoYG4CQ&bvm=bv.47534661,d.d2k&psig=AFQjCNHdz7q5OzF6qBOIbnOUxpLfMpSqRA&ust=1371042823391025


The water footprint of soy milk

Source: Ercin et al. (2012) 



The water footprint of soy milk

Source: Ercin et al. (2012) 



The water footprint of tea and margarine – Unilever

Source: Jefferies et al. (2012) 



The water footprint of tea and margarine – Unilever

Source: Jefferies et al. (2012) 
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The water footprint of a 0.5-litre PET bottle cola 
depending on type and origin of sugar

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



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

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



Source: Mekonnen & Hoekstra (2011)

The water efficiency of biofuels



The water efficiency of electricity

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

? ?from fossil
to renewable energy



The water footprint of electricity in 2035 – IEA scenarios

Source: Mekonnen, Gerbens-Leenes & Hoekstra (2016)
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► 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

► coherence between water – energy – food – trade strategies

Wise water governance



Target 6.4
Water-use 
efficiency & 
water scarcity

Efficiency indicator
per process/product

Sustainability indicator
per river basin

Grey water footprint
vs.

benchmark

Consumptive water footprint
vs.

benchmark

Total grey water footprint
vs.

Maximum sustainable grey WF

Total blue water footprint
vs.

Maximum sustainable blue WF

Target 6.3
Water pollution

Sustainable development goals – measuring progress



Mission: Promoting sustainable, equitable and efficient water use through 
development of shared standards on water footprint accounting and guidelines 
for the reduction and offsetting of impacts of water footprints.

Network: bringing together expertise from academia, businesses, civil society, 
governments and international organisations.

www.waterfootprint.org

The Water Footprint Network



University of Twente
UNESCO-IHE Institute for Water Education
World Business Council for Sustainable Development
International Finance Corporation (World Bank Group)
WWF – the global conservation organization
Water Neutral Foundation
Netherlands Water Partnership

The Water Footprint Network – founding partners (2008)



The Coca-Cola Company 
Unilever
Nestlé
SABMiller
Alliance for Water Stewardship
Global Footprint Network
The Nature Conservancy
Pacific Institute
Swiss Federal Institute of Aquatic Science and Technology
U.S. Agency for International Development 

The Water Footprint Network – first partners joining after launch



• universities & research institutions 
• governmental institutions 
• non-governmental organisations 
• large companies 
• medium and small companies
• sector/branch organisations 
• consultants
• accountants
• international institutions 

The Water Footprint Network – partners from all continents



www.waterfootprint.org

Water Footprint Assessment Tool



More info: www.ayhoekstra.nl
Twitter @AYHoekstra
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