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1. Trade and transboundary waters

Sweetie (Oroblanco)
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Sweetie export to Japan

• 268,550 cartons (1c/t 
=12 kg) were 
exported from Israel 
to Japan in 2008.

• Approx. 1.61 MCM 
virtual water is moved 
from water scarce 
region to Japan.
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Fresh citrus export from Israel

• Annual fresh citrus 
export from Israel is 
approx. 175,000 tons 
(173,555 tons in 
2007/2008), 
generating 120-130 
million USD. 

• It implies that approx. 
86.7 MCM Virtual 
Water exported.
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Exports from the Israeli settlements

• Estimated 200 million 
USD is exported from 
the Israeli settlements

– Cut flowers
– Industrial products
– Vegetable & Fruits
– Cosmetics
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• There is a critical 
imbalance of water 
access between 
Israel and the West 
Bank. 

• Of approx. 700 MCM 
groundwater 
resources, Israel uses 
650 MCM, PA uses 
115 MCM (65 MCM 
overexploited) 
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Is that so economically profitable?

• 0.22 USD/m3 is the 
water cost in Israel

• Export of fresh citrus 
generates 1.36 
USD/m3 for Israel.
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Is the agriculture so important for the Israeli economy?

• Labor force in Agriculture 
= 72,000, 1.7% of the 
country’s workforce

• Agricultural output 
accounts for about 3.3 
Billion USD, 20% is 
exported.

• Agricultural water 
consumption is 56% of 
the total water
withdrawal.

• Total Exports: US $64 
Billion

• Agricultural outputs -
2.4% of GDP and 3.6% of  
the total exports

• In comparison, software 
exports - 3.6 Billion USD 
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What are the implications?

• Agricultural export is no 
longer ECONOMICALLY 
important for Israel.

• It is motivated by SOCIAL 
reasons to cultivate the 
land, to create 
employments for non-
skilled immigrant workers 
and to keep vested water 
rights for the future water 
negotiation when it 
happens.
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Water Footprint Impact Index (WFII)

• As Israel can use highly 
advanced water-saving 
technologies for cultivation, the 
WF of Israeli citrus will appear 
more “sustainable.” WFII of 
Israeli citrus (WF x scarcity) 
will likely be smaller than WFII 
of Palestinian citrus.

• Although it is stated the WFII 
does not display the social 
cost of WF, many social 
factors are still not 
incorporated into the proposed 
indicator. 
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2. How does WF of forestry count?

Functions of forest

- Wood/timber/pulp/fuel 
productions

- Natural buffer in the 
hydrological process

- Recreation
- Support biological 

diversity

- CO2 Absorption
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Potential links of forest functions to WF

• Direct WF of products 
from forest

• Effect on the 
hydrological cycle, in 
particular, Blue Water 
availability in a given 
catchment

• Negative impacts of 
deforestation
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WF of products from forest

• WF of timber can be 
calculated in the 
same way as other 
agricultural crops 
such as wheat, 
soybeans, 
maize….etc

- How to count the change 
of hydrological cycle and 
the opportunity cost of 
the carbon footprint?
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Negative impacts of deforestation in terms of WF

• Supposed that the massive deforestation takes 
place to reclaim a tea plantation……..what is 
included in WF of tea produced there?

– Loss of water storage capacity and change of run-off 
patterns may decrease Blue Water availability at 
catchment level.

– Also, it may affect on hydrological events such as 
flood/drought as well as national carbon 
footprint……Should WF will address such 
social/environmental losses?
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3. WF applications in water scarce regions

• Saudi Arabia started the Food 
self-sufficiency in 1973. 

• By1993, the Kingdom exported 
surplus wheat to neighboring 
countries, making the country 
the 6th largest wheat exporter in 
the world.

• Heavy subsidies were provided 
to farmers.

• The practice resulted in 
overexploitation of groundwater 
including fossil water.
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Implications on water resources

• 10BCM/year non-
renewable water 
consumed in 1980-1999

• The programme was 
deemed economically 
and environmentally 
unsustainable

• The national 
government decided to 
stop the programme in 
Jan 2008
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3. WF applications in water scarce regions
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• Saudi’s case is an extreme example, but the 
same practices are on-going in some countries 
(i.e. The Great Man Made River Project in Libia, The 
Disi-Amman water transfer in Jordan)

• Renewable and non-renewable water yields, 
which determine sustainability of water use in 
such water scarce regions, are the most critical 
parameters.

• The distinction among different blue water 
sources may be necessary when WF 
accounting is applied in water scarce regions.  
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3. WF applications in water scarce regions

• Total water 
withdrawal: 913 MCM
– 54% for agriculture, 44% 

for municipal and 2% for 
industry.

• Total fresh 
groundwater 
withdrawal: 255 MCM

• Total desalinated sea 
and brackish water: 
658 MCM
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Desalinated water – Blue, Green and Gray? 

• Desalinated water is used for all purposes; 
agriculture, municipal and industrial purpose in 
Kuwait  

- How to categorize desalinated water?

- How to count 78 MCM reused for agriculture out 
of 152 MCM treated wastewater?  
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If desalination is imperative….

• Desalination is still an expensive option and 
applicable to selected countries for freshwater 
supply, but promoting cascading use/reuse, the real 
cost could be decreased further.

• Due to technological innovations (membrane, 
alternative energy sources etc.), the water 
production cost has been becoming cheaper over 
past decades.

• Advancement of desalination/water-purification 
technologies (driven by profitable desalination 
business as well as water security) may help turn 
Gray water into Blue water when they are more 
affordable and available.
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Striped Catfish    Black Tiger shrimp
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4. Inland fresh/brackish water aquaculture

• 8,750,000 ha 
freshwater and 
2,333,000 ha 
brackish water ponds 
are in use for inland 
aquaculture.

• The total withdrawal 
is estimated 429 
BCM/year, 3.6% of 
global flowing water 
(Verdegem and Bosma, 2009)
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Potential impacts of inland aquaculture on 
freshwater system

• Evaporation and 
infiltration losses

• Effluents for water 
change of the pond

• Feed of grains (60% 
of ingredient of feed  
of indirect use)

International Environmental Technology Centre23



UNEP

Water consumption of inland aquaculture

16.9 m3/kg production

- 6.9m3 infiltration loss
- 3.1m3 water 

replacement
- 5.2m3 evaporation

- 1.7m3 grains for 
aquafeed

plus – fish wastes, antibiotics, 
chemicals administered to the 
pond are discharged without 
proper treatment….
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Way forward……

• WF applications to developing countries have to 
pay more attentions to specific water conditions 
(in light of social, economical and environmental 
aspects) while keeping WF framework coherent.

• As a refinement of methodology, subsets of WF 
methodologies and guidelines for different 
climate/hydrological conditions can be 
developed and tested during the pilot application 
phase. 
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Way forward……

• In developing countries, there are existing socio 
and economic data as well as hydrological data 
for water resources development and 
management for years. An appropriate guidance 
for data interpretation/conversion can help utilize 
available dataset to Water Footprint account. 

• In UNEP-IETC’s point of view, Water footprint 
accounting is to be applied to figure out the hot 
spots, where our expertise of Environmentally 
Sound Technology options (for water as well as 
solid waste) can be applied in developing 
countries.  
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For further information:
http://www.unep.or.jp

ryuichi.fukuhara@unep.org

THANK YOU VERY MUCH
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