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As the very important study ñMillennium Ecosystem Assessmentò pointed out in 
2005 (www.maweb.org), prior to the twentieth century, global demand for fresh 
water was small compared with natural þows in the hydrologic cycle. With 
population growth, industria lization, and the expansion of irrigated agriculture, 
however, demand for all water-related goods and services has increased 
dramatically, putting the ecosystems that sustain this service, as well as the 
humans who depend on it, at risk.  

While demand increases, supplies of clean water are diminishing due to mounting 
pollution of inland waterways and aquifers. Increasing water use and depletion of 
fossil ground water adds to the problem.  

These trends are leading to an escalating competition over water in both rural and 
urban areas. Particularly important will be the challenge of simultaneously 
meeting the food demands of a growing human population and expectations for an 
improved standard of living that require clean water to support domestic and 
indust rial uses.  

Societies have beneýted enormously through their use of fresh water. However, 
due to the central role of water in the Earth system, the effects of modern water 
use often reverberate throughout the water cycle. Key examples of human-induced 
changes include alteration of the natural þow regimes in rivers and waterways, 
fragmentation and loss of aquatic habitat, species extinction, water pollution, 
depletion of ground water aquifers, and óódead zonesôô (aquatic systems deprived of 
oxygen) found in many inland and coastal waters. Thus, trade-offs have been 
made - both explicitly and inadvertently  - between human and natural system 
requirements for fresh water services. The challenge for the twenty-ýrst century 
will be to manage fresh water to balance the needs of both people and ecosystems, 
so that ecosystems can continue to provide other services essential for human 
well-being. 

The founder of economy Adam Smith writes in his classic book, ñThe Wealth of 
Nationsò published in 1776,that not all that is very useful commands high value 
(water, for example) and not everything that has a high value is very useful (such 
as a diamond). 

As Pavan Sukhdev writes in the Interim Report on TEEB (The Economics of 
Ecosystems and Biodiversity), the most important inte rnational program 
dedicated to give value to biodiversity and ecosystems (www.teebweb.org), this 
example expresses two major learning challenges that society faces today.  

Firstly, we are still learning the ñnature of valueò, as we broaden our concept of 
ñcapitalò to encompass human capital, social capital and natural capital. By 
recognizing and by seeking to grow or conserve these other ñcapitalsò we are 
working our way towards sustainability . 

Secondly, we are still struggling to ýnd the ñvalue of natureò. Nature is the source 
of much value to us every day, and yet it mostly bypasses markets, escapes pricing 
and deýes valuation. This lack of valuation is an underlying cause for the observed 
deg- radation of ecosystems and the loss of biodiversity. 

At the ti me of Adam Smith, more than two centuries ago, land was plentiful, 
energy was not a major factor of production, and the scarce input to production 
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was ýnancial capital. Now the situation is completely changed and the most 
important indicator of economy, th e GDP, does not capture many vital aspects of 
national wealth and well -being, such as changes in the quality of health, the extent 
of education, and changes in the quality and quantity of our natural resources. 

Now the scientific research on global environmental change demonstrates that the 
functioning of the Earthôs biophysical systems are now so dominated by human 
activities that our planet has moved into a new epoch in the Geological Time Scale, 
the Anthropocene.  

Human land -use has transformed more than 40% of land surface, exceeding the 
last large scale physical transformation at the end of the last glacial period, more 
soils is eroded as result of human land use than natural geomorphic processes, 
carbon dioxide levels in the chemical composition of atmosphere now is near 400 
ppm for the first time 3 million years, as a result of human activities, and 
worldwide water demands use by humankind is about 30% of that accessible 
supply (agriculture  accounts for 70% of the global demand, industries for 20%, 
cities and towns for about 10%). 

Humanityôs habitation of our Earth in this new epoch is thus precariously 
balanced.  

In its most relevant publication , ñLiving Planet Reportò series, WWF warns that 
humanityôs footprint exceeds the Earthôs biocapacity. Humanityôs demand on the 
planet has more than doubled over the past 50 years as a result of population 
growth and increasing individual consumption . 

The last ñLiving Planet Report 2012ò (the new one, 2014, will be published within 
this year) defines five systemic interventions for creating a sustainable society: 1) 
preserving natural capital, 2) redirecting finances, 3) better production, 4) wise 
consumption and 5) equitable governance mechanisms. In ñLiving Planet Report 
2008ò for the first time in this series, WWF, with the support of two experts of 
water such as Arjen Hoekstra and Mesfin Mekonnen, gave an important 
contribution to widespread  the concept of water footprint, that calculates the 
volume of water required to produce goods and services consumed by a given 
population .  

In Italy WWF utilized this important indicator to establish a new approach 
dedicated to give value to fresh water ecosystems and their services (for promoting 
a green economy that put at the center of our economic system the natural capital) 
and to reconsider for the institutions, private sector, civil society, the crucial role 
of water ecosystems for our wellbeing and our development. 

We pay particular attention to the role of  the water cycle in the food production 
(for this WWF Italy has a specific program named Our Planet Food and leads by 
my colleague Eva Alessi who gave a strong support for the realization of this 
report), for obtaining a serious reduction of its intensive use in all food production  
activities . 

The realization of this important report has been possible thanks to the valuable 
contribution of a multidisciplinary group of young researchers, Marta Antonelli 
and Francesca Greco (leading authors and coordinators of the report), Martina 
Sartori, Silvia and Claudia Tavernini Consalvo (authors). To them, we deserve our 
most sincere and heartfelt thanks.  

We hope that the report constitutes a valuable tool for institutions, private sector 
and all citizens, to fully understand the central role of water in our lives.  

Gianfranco Bologna  
(Scientific Director of WWF Italy ) 
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To what extent do our food consumption choices 
impact the environment, and water systems in 
particular? How much of this water originates from abroad 
and what are the main sources? To what extent can we 
improve our food consumption patterns through 
more -informed choices so that the burden on the 
environment is lessened? How can we promote water 
accountability in supply chains?  Is it possible to inform 
citizens about the impacts on ecosystems and water 
resources of the products they consume in Italy? Is it 
possible to improve our inte rnal water footprint, by improving 
the quality  of the water used for food production? These 
challenges and possible solutions are discussed in 
the report. Future trends will be explored with 
particular attention to water saving, irrigation 
efficiency and r ainfed agriculture in the Italian 
context. Identifying a pattern towards water 
accountability and ways for improving our water 
footprints, calling for a joint effort of government, 
citizens, the private sector, and financial institutions, 
is the ultimate a im of this report.  

In January 2012, the WWF Italy has launched the One 
Planet Food Program  dedicated to promoting dietary 
patterns with low environmental impact and to improve the 
relation  of food to the sustainability of natural systems and 
biodiversity o n Earth. In order to achieve our ambitious 
targets for change, an holistic approach is needed: we need in 
fact to address both demand side (food consumption) and 
supply side (food production) issues within the food supply 
chain. 

It is a complex challenge that requires an integrated approach 
and efforts from the scientific community, civil society, 
producer, government, business and other organisations. The 
One Planet Food Program strategy is ambitious in approach 
and is based on a stakeholder engagement process which will 
allow WWF, and a critical mass of other key stakeholders, to 
work together and drive forward a number of agreed 
objectives: consumption of resources - primarily wa ter -, 
pollution  and the emission of greenhouse gas arising from the 
production of food are at sustainable levels and the adverse 
impact of food production in key areas of biodiversity  
impacted are restored.  

In recent years, the problem of water consumption and its 
management has become increasingly central issues in the 
debate on global sustainability, especially vis-à-vis the 
intensifying  water scarcity  at the global level . Adequate 
quality of water resources is not only a prerequisite for the 
human society welfare, but it  is also fundamental for the 
natural ecosystems that provide essential benefits to human 
societies and life on earth as a whole. 

 

 

The Water Footprint considers not 
only the place where water comes from 
but it also adds a qualitative 
component to it.  

Water gets divided into three 
components: blue, green and grey.  

The management, environmental 
impacts and the opportunity costs of 
each of these differ greatly from one to 
the other. 

Blue Water  consists of surface water 
bodies (rivers, lakes, estuaries, etc.) 
and in underground aquifers. The blue 
water footprint therefore accounts for 
the consumption of surface and 
ground water of a certain basin. Here 
consumption is intended as a 
withdrawa l that does not come back 
intact to the same place from which it 
was taken. It is, therefore, displaced 
somewhere else . 

Green Water  is the rainwater 
contained into the plants and the soil 
as humidity, without becoming part of 
any surface or underground water 
body. The green water footprint 
focuses on the use of rainwater, 
specifically on the soilôs evapo-
transpiration flow used in agriculture 
and forestry output and it is 
importannt to understand the value of 
rainfed agriculture in terms of non -
impact on blue water resources. 

Grey Water  refers to all the water 
polluted by any production process. It 
represents the quantity of fresh water 
necessary to dilute the load of 
pollutants given their well -known 
natural concentrations and the current 
water quality local standards.  

The Water Footprint is the sum of 
green water, blue water and grey water 
required for the production of any 
good or service 
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This theme will also be addressed by  WWF in the context of  the  EXPO 
2015 ( to be held in Milan). WWF - as the "Civil Society Participant" ï 
will be engaged in a series of initiatives aimed at highlight ing the impact that  the 
food chain can have on planetary ecosystems and biodiversity. 

Water is a critical sustainable development challenge. Globally, the per capita 
availability of fresh water is steadily decreasing. This trend will continue with 
population growth , rising consumption levels , also in developing countries, and 
the impact of climate changes. 

WWF has identified the water footprint  as an important indicator  to assess the 
total amount of water used in production processes and in consumer goods, 
especially food, starting a process of analysis and increasing awareness on how 
and where this precious resource is used. As the ecological footprint concept, the 
water footprint of a nation brings to light an invisible  consumption of water 
resources, highlights the dependency on resources from other countries as well as 
the impacts on our own national resources for the production of goods for national 
consumption or export  

The ñWater Footprint  of Italy ò Report provides a comprehensive overview of the 
amount and sources of water that are utilized, both within the nation and outside, 
for the production of goods and services consumed within the Italian territory. 
The amount of water utilized to produce any food and other pr oducts 
is called virtual water . It is ñvirtualò because is not visible to the final 
users of the final product, but it has been utilized for its production 
along the entire supply chain  

This report will provide facts and figures about the Italyôs water use and 
consumption. The focus of this report will be on the agricultural sector  that is 
the biggest water user both globally and in Italy . The findings of the study 
highlight that  a new thinking and a more active engagement towards more 
sustainable water resources use and management are needed both at the policy 
and business level. Making visible the invisible, advocating for 
accountability and responsibility, increasing awareness are among the 
main aims of this report .  

Water footprint doesnôt refer only to the water withdrawal within a country: it 
distinguish es between water use for making products for domestic consumption 
and water use for producing export products. It also include s data on water use 
outside the country to support national consumption. The national water footprint 
accounting consists of two components: water footprint of national 
production and water footprint of national consumption  

The water footprint water footprint of national production  is defined as 
the total freshwater volume or polluted within the territory of the nation. It can be 
calculated by summing up the water footprints of all water consuming or polluting 
processes taking place in the nation. Part of the total domestic volume of 
freshwater consumed or polluted in a nation is exported with export products.  

The water footprint of national consumption  is defined as the total amount 
of fresh water that is used to produce the goods and services consumed by the 
inhabitants of the nation. It consists of two components:  the internal  water 
footprint, i.e. the water use inside the country,  and the external  water footprint, 
i.e. the water use in other countries.  

Many countries, inc luding Italy, have significantly externalized their 
water footprint, without looking at whether the imported products are 
related to water depletion or pollution in the producing countries . The 
water footprint of national consumption  is the sum of water that is used to 
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produce the goods and services produced and consumed by the inhabitants of the 
nation and water in the goods and services produced and imported from other 
countries but consumed by the inhabitants of the nation.  

The water footprint of national production is defined as the total freshwater 
volume consumed or polluted within the territory of the nation as a result of 
activities within the different sectors of the economy . 

The total water footprint of Italyôs national production amounts to 
about 70 B illion m 3 of water per year. This equals to 3,353 litres per 
person per day . Agriculture is the thirstiest economic sector in Italy ï as 
well as in other Mediterranean countries ï unlike the majority of European and 
North American countries, where industrial and economic sectors are the 
dominant water -users ï and is mainly related to the production of agricultural 
products (85%), which includes the use of water for crops production (75%) , 
grazing and animal water supply (10%).  

The remaining 15% of the water footprint of production is split between industrial 
production (8%) and domestic water supply (7%). In the composition of th e water 
footprint by water sources, green water (i.e. the rainwater óembeddedô in soil and 
plants) is the major component (69%), followed by grey water (reflecting water 
pollution)  (22%) and blue water (freshwater from aquifers, rivers and lakes) (9%). 
Cro ps are produced employing mainly green water , that is, in rainfed 
conditions. With respect to consumption, production processes generate a larger 
amount of polluted water  

After more than 60 years of intensive agriculture and land use change, the 
exploitati on and the pollution of water resulted in a decline of Italian freshwater 
habitats and a loss of ecosystem services. This is particularly evident in those 
regions, such as those in the Po river watershed, where economy is stronger and 
water has to be shared between different users (i.e. farmers, cities, industries, 
ecosystems). Affecting both the quality and the quantity of Italian 
freshwater resources, agriculture appears to be a major threat for 
future national water security .  

In this context, the water footprint analysis can help better understand the picture 
of water scarcity at both national and local levels, and to highlight the link 
between water and food security  

Italyôs total water footprint of national consumption, defined as the 
total amount of freshwater that is used to produce the goods and 
services consumed by the inhabit ants of a nation, is about 132 B illion 
m 3 of water per year. This amount is equal to 6,309 litres per person 
per day. Food consumption alone (including both agricultural and animal -
based products) contributes to 89% of the total daily water footprint of 
Italians. The consumption of water for domestic purposes (bathing, cleaning, 
drinking, etc.) is only 4% of the water we consume daily, whereas the water 
óembeddedô in industrial products accounts for 7%.  

Regarding the composition of the water footprint by water sources, 75% is sourced 
from green water (that is, the water that originates from rainfall and stays in the 
root zone to support plant growth), 8% from blue water (surface and groundwater 
bodies) and 17% from grey water (the water that is required to dilute pollutants to 
such an extent that the quality of the water remains above agreed water quality 
standards). Green water plays such a dominant role because 100% of the 
total green water (99 Million m 3)  is consumed by agriculture . Animal -
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based products  (including milk, eggs, animal fats, and meat ) account for 
almost 50% of the total water footprint of national  consumption . The 
consumption of meat alone contributes to 1/3 of the total water footprint. A 
second important portion of the water footprint is generated by the consumption 
of vegetable oils (11%), cereals (10%) and milk (10%). 

Italy is one of the countr ies with the highest water footprint in Europe . 
Its water footprint is 25% above the European Union average , which 
amounts to 1,836 m 3/yr per capita , and is higher than most of its 
neighbouring countries, such as France and Germany. At a global level, Italyôs 
water footprint is 66% above the world average, which amounts to 
1,385 m 3/yr per capita . With respect to the major non-EU economies, Italy 
ranks among the most water consuming countries, after the USA, Canada and 
Australia  

The water footprint of national consumption can be further distinguished between 
internal and external water footprints. The internal water footprint is defined as 
the use of domestic water resources to produce goods and services consumed 
within Italy. The internal component is thus related to the consumption of water 
through the consumption of goods produced in Italy.  

The external  water footprint of Italy is, instead, defined as the volume of water 
resources used in other nations to produce goods and services consumed in Italy. 
The external  component accounts, therefore, only for the amount of water from 
outside Italy that is consumed as ñembeddedò in the imported goods. The latter is 
a proxy of how much Italy relies on foreign water resources to secure its needs for 
food and industrial products.  

63% of the virtual water content of the agriculture good s consumed by Ital ians are 
imported , as well as 65% of virtual water content of the industrial products . 

The ratio of the internal  water footprint of Italy over the total water footprint of 
the Italian national consumption equals 37%. This means that Italy relies on 
foreign water resources to meet its populationôs requirements to a 
considerable extent  

Italy is ranked as the 3 rd  net virtual water i mporter in the world (about 
62 Billion m 3/year), after Japan and Mexico, and immediately before Germany 
and United Kingdom. More than 50% of the water is virtually imported by means 
of the water óembeddedô in food products originating from ten different countries. 
Some of them (India ï 4%, Argentina ï 4%, USA ï 4% and Brazil ï 7%) rank 
among the biggest net virtual water óexportersô of the world; others (France ï 9%, 
Germany ï 6%, the Netherlands ï 3% and the Russian Federation ï 4%) are 
water-abundant countries. About 11% of Italyôs virtual water óimportsô originates 
from water -scarce countries, i.e. Spain (6%) and Tunisia (5%) thus contributing 
exacerbating water scarcity. 

These data are reported in order to increase awareness and call for a more 
effective consideration of water resources among the actors operating in supply 
chains (especially in the agro-business sector), decision makers, and citizens 

These challenges and possible solutions are discussed in the report. Future trends 
wil l be explored with particular attention to water saving, irrigation efficiency and 
rainfed agriculture in the Italian context. Identifying a pattern towards water 
accountability and ways for improving our water footprints, calling for a joint 
effort of government, citizens, the private sector, and financial institutions, is the 
ultimate aim of this report . 
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This image (source: United States Geological Survey, USGS) shows our 

planet earth without water. The three blue spheres represent, in decreasing 

size order, salt water from the oceans, freshwater included the glaciers, and 

water for human consumption. The tiny blue sphere therefore represents how 

tiny and precious is the water available for human consumption , compared to 

the size of our ñBlue Planetò.  
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Only 2, 5% of all water on Earth is fresh water. Most of it (79%) is 
unavailable being locked up in ice caps and glaciers. 20% is  
represented by groundwater. Lakes, reservoirs, rivers and wetlands, 
represent less than 1% of the available water.  And however, these biotopes 
together with the surrounding wetlands (e.g. marshes, riparian zones, petlands 
and floodplains) are essential for human existence, in spite of the limited quantity 
of water they are made of. Due to water, all around the world civilisations have 
developed near rivers and lakes for centuries, because freshwater ecosystems 
deliver a wide range of services that are indispensable for human life.  

Water supply, fertile soil and food production (notably fish), together with other 
products such as raw materials and genetic resources, are the so-called 
provisioning services of (freshwater) habitats. Also medicinal (i.e. drugs, 
pharmaceuticals, test organisms) and ornamental (i.e., aquarium fish, shells) 
resources are included in this group of services. Water bodies and associated 
wetlands work as regulators, e.g. controlling the quality of surrounding soils or 
mitigating the climate. Freshwater ecosystems provide flood control, carbon 
sequestration and storage and act as natural buffer zones to the surrounding 
environment. Good quality waters act as pest and disease control. All these 
services, including those nonmaterial benefits that humans receive from 
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