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Copy it, adapt it, use it – but acknowledge the source!

Copyright

Included in the SSWM Toolbox are materials from various organisations and sources. Those materials are open source. Following the open-

source concept for capacity building and non-profit use, copying and adapting is allowed provided proper acknowledgement of the source

is made (see below). The publication of these materials in the SSWM Toolbox does not alter any existing copyrights. Material published in

the SSWM Toolbox for the first time follows the same open-source concept, with all rights remaining with the original authors or producing

organisations.

To view an official copy of the the Creative Commons Attribution Works 3.0 Unported License we build upon, visit

http://creativecommons.org/licenses/by/3.0. This agreement officially states that:

You are free to:

• Share - to copy, distribute and transmit this document

• Remix - to adapt this document. We would appreciate receiving a copy of any changes that you have made to improve this

document.

Under the following conditions:

• Attribution: You must always give the original authors or publishing agencies credit for the document or picture you are using.

Disclaimer

The contents of the SSWM Toolbox reflect the opinions of the respective authors and not necessarily the official opinion of the funding or

supporting partner organisations.

Depending on the initial situations and respective local circumstances, there is no guarantee that single measures described in the toolbox

will make the local water and sanitation system more sustainable. The main aim of the SSWM Toolbox is to be a reference tool to provide

ideas for improving the local water and sanitation situation in a sustainable manner. Results depend largely on the respective situation

and the implementation and combination of the measures described. An in-depth analysis of respective advantages and disadvantages and

the suitability of the measure is necessary in every single case. We do not assume any responsibility for and make no warranty with

respect to the results that may be obtained from the use of the information provided.

Copyright & Disclaimer

http://www.ssswm.info
http://creativecommons.org/licenses/by/3.0
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What is Virtual Water?

•The production processes of many goods consumes 

water that is not contained in the final product

•Because it is invisible to the consumer, this water is 

called “virtual water”

•By adding up the quantity of water that was used 

throughout the whole production process, we can 

calculate the “water footprint” of the product
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1. Introduction

Source: http://www.watercache.com/blog/2011/10/reclaimed-water-smart-cities-

fracking-for-gas/#.T7uTm3Oevww
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What is the Environmental Impact of Production?
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2. The Three Colours of Virtual Water

Green water

Blue water

Grey water

• Surface water

• Groundwater

• Rainwater

• Polluted water 

resulting from 

production 

process

Consider: availability and 

pressure on local water 

resources (blue and green), 

volume of grey water 

produced
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•Virtual water must be added 

throughout production chain 

(example: to produce beef, 

you must first produce feed)

•More intensive production 

more virtual water needed

•Take into account:

◦ Direct water use 

(irrigation, drinking)

◦ Indirect water use (feed 

production, industrial 

processes)
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3. Virtual Water in Common Products

Direct and Indirect Water Usage

Source: http://www.spiegel.de/international/world/bild-644867-6726.htl
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What Can Virtual Water Tell Us?

•Knowing virtual water can help to make the best use of 

water resources in areas of water scarcity

◦ Key questions: What is the availability of “blue”

water? Of “green” water? What will be the impact on 

the local hydrologic cycle?
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4. The Importance of Virtual Water

Does it make sense to produce this here? Or 

might it be better to import it as “virtual 

water?”

http://www.ssswm.info
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5. Evaluating Water Footprints

Optimising Global Water Use

Source : CHAPAGAIN & HOEKSTRA 2004)

•Consider the local system:

◦ How much water is needed for production?

◦ How much water is locally available?

◦ Competition for water resources (i.e. drinking water, agriculture)

Water footprints of nations / 39 

4. Water footprints  

 

4.1. Water needs by product 

 

4.1.1. Reference evapotranspiration and crop water requirement 

 

The monthly average reference evapotranspiration ET0 (mm/day) per country has been calculated as presented in 

Appendix XI. ET0 is a climatic parameter expressing the evaporative power of the atmosphere. As we have taken 

country average climatic data for the calculation of ET0 we see abrupt changes at the borders of different 

countries (Figure 4.1 and 4.2). It is clear that the countries near the tropics have in general higher reference 

evapotranspiration rates around the year. As a consequence of this climatic effect, the crop water requirements 

of crops grown in these areas are also generally high.  
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Figure  4.1. Monthly average reference evapotranspiration per country (mm/day) in June.  
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Figure  4.2. Monthly average reference evapotranspiration per country (mm/day) in December. 
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Making the Best Use of Global Water Resources
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5. Virtual Water Trade

Source: HOEKSTRA (2003)

Virtual water trade in relation to trade of livestock and livestock products / 65

The relative position in this top list for different countries are more or less governed by virtual water trade

related to crop. But some of the countries are now far below the list of top importer or exporter or vice versa.

For example, New Zealand (4.44 Gm3) is the virtual water importer related to trade of crop (Hoeksta and Hung,

2002), is now at 9th position in the top list of net exporter with 67 Gm3 over the period 1995-1999. Whereas, the

Netherlands balances the deficit in virtual water trade related to crop with the trade in livestock relatively from
3

rd
 position to 5

th
 position in the top list of importer countries. The total net virtual water trade of different

countries are shown in the Fig 6.1.

Figure 6.1. National virtual water trade balances. Period 1995-1999. Red colour is for import and green for export.

The trade volumes are aggregated over different thirteen regions and regional virtual water trades are shown in

Figure 6.2. The gross virtual water trade between and within regions in the period 1995-1999 is presented in

Table 6.3. The ranking of regions for virtual water trade balances of different regions related to international

trade of crop, livestock and livestock products during period 1995-1999 is presented in Table 6.4. Few countries

mostly dominate the regional analysis. For example, Japan (409 Gm3) and Sri Lanka (418 Gm3), two largest net

importers, are in Central and South Asia making the whole region a net importer.

Figure 6.2. Virtual water trade balances of thirteen world regions. Period: 1995-1999
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Global virtual water trade: 1,040 x 109 m3/year

• 67% crops, 23% livestock, 10% industrial products (HOEKSTRA 2003) 
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