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Local context essential for making water footprint approach useful for 
sustainability policies  

Water scarcity and pollution are growing problems that constitute a risk for economic 
development and food security in several world regions. These local problems have a global 
dimension because supply chains and trade link the ‘virtual water’ that is embedded in products 
to consumption in other parts of the world. The water footprint approach addresses this global 
dimension of water scarcity and pollution, as it assigns these ‘virtual’ freshwater volumes to 
products, consumers, producers and countries. The water footprint indicator has been 
effectively used as a wake-up call to raise awareness among the general public, businesses and 
governments about the global scale of water appropriation. Even so, as these water volumes 
hardly reflect environmental impact, the water footprint indicator is unsuitable to be used for 
goal-setting, policy-making, monitoring and evaluation, in relation to sustainability.  

However, when water footprint components are placed in their physical and socioeconomic 
context, unsustainable ‘hot spots’ can be traced. For example, when a production process uses 
water from overexploited water resources, pollutes water to the point of exceeding water quality 
standards, or when water allocation and use are considered unfair or inefficient. This approach 
fits with the growing attention paid to supply chains from a general sustainability or business-
risk perspective, and may contribute to the mitigation of global water problems. It may 
generate additional resolving power, as – in addition to local stakeholders and authorities – it 
also involves distant consumers, producers and investors along the supply chain when 
addressing water problems in unsustainable hot-spot areas. In this way, the strategies for 
integrated water resource management (IWRM) in catchment areas and those of risk reduction 
by companies may reinforce each other.  
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Main findings 

 

Introduction 

On 12 April 2012, the Dutch House of Representatives approved a resolution about the large 
amount of ‘virtual’ water imported into the Netherlands. The resolution proposed that the Dutch 
Government, in its economic policy, will advocate that Dutch enterprises reveal their water 
footprint as well as reduce this footprint in countries with water scarcity. Following this 
resolution, the Minister of Foreign Affairs asked the PBL Netherlands Environmental Assessment 
Agency to investigate the extent to which the water footprint would be a suitable instrument for 
Dutch policy-making. In a further explanation, the Ministry of Foreign Affairs also asked for an 
overview of the state-of-the-art in water footprint approaches and their application by different 
actors, especially businesses and NGOs. The ministry indicated to be interested in any 
relationship between these initiatives and how these could contribute to stimulate sustainable 
water use.  

 

Water resources are being used unsustainably in large regions of the world  

The overexploitation of water resources and water pollution is a growing problem that 
constitutes a risk for economic development and food security in several world regions. The 
number of people living in severely water-stressed river basins is projected to increase from 1.6 
billion in 2000 to 3.9 billion by 2050, or over 40% of the world population of 2050. The majority 
live in densely populated areas in countries with rapidly developing economies. Furthermore, at 
least 20% of the world’s groundwater aquifers are considered to be overexploited. The quality of 
surface waters and groundwater is expected to deteriorate in the coming decades, due to micro-
pollutants, pesticides and nutrient overloading. These problems have a global dimension 
because the ‘virtual water’ embedded in products links them to consumption in other parts of 
the world through international supply chains and trade.  

 

Water footprint indicator has created awareness of water use in international 
supply chains   

The water footprint indicator, which assigns virtual water volumes to products, consumers, 
producers and countries, has been effectively applied as a communication instrument to make 
the general public, businesses and governments aware of the large volumes of water used in 
international supply chains for the production of goods. As a result, public and private parties 
have been stimulated into joining networks and partnerships, performing water footprint pilot 
studies and starting projects to reduce water use and pollution in production processes along 
supply chains. Also new methods and databases have been developed that are useful for water 
assessments. NGOs have played an important role in this process in communication, initiating 
networks, partnerships and pilot studies, and developing standards.  

However, even though the volumes of water that are needed to produce goods are impressive, 
they do not tell us much about the sustainability of this water use. For instance, growing a crop 
with a large water footprint in a water-abundant environment can be sustainable, whereas 
growing a crop with a small water footprint in a dry area with overexploited water resources 
would be unsustainable. Therefore, the water footprint indicator is not suitable to be used for 
setting targets and developing strategies for sustainability policies, nor to use for benchmarking, 
certifying or monitoring company, consumer or country progress towards sustainable water use. 
Moreover, the indicator does not offer correct information for consumers to make a sustainable 
choice. Along the same lines, the large amounts of ‘virtual’ water imported into the Netherlands 
do not necessarily reflect large environmental impact.  
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Local context of water footprint components essential to sustainability 
policies 

In order for the water footprint approach to be useful for sustainability policies, first of all one 
should differentiate between the three water types: ‘green water’ (evaporated rainwater used 
for growing crops), ‘blue water’ (surface water and groundwater used for irrigation, and 
industrial and domestic use) and ‘grey water’ (polluted water), as they all have different 
environmental effects. Most of the time, the green water footprint is by far the largest with 
regard to water volume, but environmental problems are related to the blue and grey water 
footprints. The water footprint indicators per water type should be placed in their physical and 
socioeconomic context to reveal their possible contribution to water-related problems. Therefore 
the locations of the water footprint components need to be known. Policies could focus on 
‘unsustainable hot spots’, locations where a production process uses water from overexploited 
water resources, pollutes water to the point of exceeding water quality standards, or where 
water allocation and use are considered unfair or inefficient. A water footprint sustainability 
assessment addresses all these aspects, but methods and applications are still developing and 
in an experimental phase. Nevertheless, frontrunner companies are already assessing water use 
and pollution along their supply chains to trace and track hot spots. Instead of revealing their 
overall water footprint indicator in their sustainability reports, companies would do better to 
report any progress made in reducing the separate components of their water footprint in those 
unsustainable hot spots.  

The strength of this approach would be the involvement of distant consumers, producers, 
retailers and investors – in addition to local stakeholders and authorities – in addressing water 
problems in hot-spot areas. All actors involved share the interest and responsibility to manage 
water resources well. In this way, strategies of integrated water resource management in 
catchment or sub-catchment areas can be supplemented with companies’ strategies of risk 
perception and reduction, thus reinforcing each other. This fits well with the growing attention of 
companies and investors for sustainable corporate water management and water-related 
business risks, addressing both direct and supply chain operations. Tools and reporting formats 
have been developed to support these initiatives in the context of corporate risk assessment, 
standards for good water stewardship and Life Cycle Assessment. These initiatives could join 
forces with the water footprint community, to support further development and practical 
application of methods and tools supporting sustainable water use in product and supply chains. 
This is already happening in certain initiatives.  

 

Prominent trade position of the Netherlands offers opportunities 

The prominent position of the Netherlands in the global agricultural market offers opportunities 
to stimulate companies to trace their hot spots, work on reducing water stress and pollution in 
these hot spots, and prevent the emergence of new ones. The Dutch Government may build on 
the increasing public awareness of the global dimension of water problems to urge companies to 
act accordingly. Government, companies, NGOs and networks, such as sector organisations and 
round-tables, could collaborate in this process. Policy should start from a clear view of the 
relationship of Dutch consumption and production with the global hot spots of water scarcity 
and pollution and the actors involved. However, data gathering and processing on a national 
scale are not accurate enough to allow for this. Top-down generated data based on trade 
statistics are insufficiently geographically focused, and currently there is no institution that - 
bottom-up - gathers and subsequently aggregates data generated by companies into 
information about hot spots on a national scale. For the time being, an update of top-down 
generated data to determine potentially risky commodities could be combined with assessments 
carried out by companies to verify these findings.  

The Dutch Government requires from internationally operating companies that they comply with 
the OECD Guidelines for multinational enterprises. These recently have been supplemented with 
new guidelines that deal with supply chains in addition to production processes by companies 
themselves, but do not specifically address water issues. Tracing hot spots in production and 
supply chains and working on solutions with local authorities and stakeholders in the context of 
integrated water resource management could be considered to be an interpretation of 
addressing water issues according to the general guideline ‘dealing responsibly with natural 
resources’.  
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Several angles for Dutch policies to stimulate sustainable water use  

Sustainable water use may be addressed in several policy fields and focused on consumer 
behaviour, resource efficiency in the product and supply chains, reducing impacts in catchment 
or sub-catchment areas, and reducing the use of hazardous materials in general. In addition to 
the actions mentioned above, the Dutch Government may also, for example:  

• support campaigns educating consumers to raise awareness of environmental impacts of 
consumption including impacts on global water resources;  

• stimulate Dutch enterprises that do business abroad, to meet sustainability standards that 
include sustainable water management in the product and supply chains;  

• stimulate innovations that serve good water management in relevant top sectors; 
• encourage partner countries in international cooperation that face water scarcity or pollution 

problems to carry out economic risk assessments regarding their water use and allocation; 
• open up dialogues with international funding organisations and other relevant parties on 

tensions between export activities and water scarcity and pollution;  
• apply a ‘water risks and sustainability’ check, within the framework of international 

cooperation, for supported economic projects in partner countries; 
• stimulate cooperation between different networks to join forces for the development of tools 

and databases that are useful to make product and supply chains sustainable, also regarding 
water; 

• stimulate initiatives to internationally harmonise standards for good water stewardship and 
corporate water disclosure; 

• support initiatives to internationally harmonise the way water issues are addressed in 
product labelling. 
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Full results 

 

1 Introduction 

On 12 April 2012, the Dutch House of Representatives approved a resolution submitted by its 
members Hachchi and Ferrier about the large amount of ‘virtual’ water imported into the 
Netherlands, proposing that the Dutch Government, in its economic policy, advocates that 
Dutch enterprises reveal their water footprint and reduce it in countries with water scarcity. This 
could be done, for example, by addressing those companies that receive support via export 
guarantees or innovation subsidies, asking that they reduce their water footprint as well as 
include the water footprint indicator in their sustainability reports (Appendix 1). Following this 
resolution, the Dutch Minister of Foreign Affairs asked the PBL Netherlands Environmental 
Assessment Agency to investigate the extent to which the water footprint would be a suitable 
instrument for Dutch policy-making (Appendix 2). Policy-making, here, is interpreted in a broad 
sense, as, in the same letter, the minister mentioned that the research question concerns policy 
coherence in order to address the problem of water scarcity. In addition, staff members of the 
Ministry of Foreign Affairs asked for an overview of the state of the art in water footprint 
approaches and their applications by different actors, especially businesses and NGOs. They 
indicated to be interested in how these initiatives are related and what angles could be found to 
use them to stimulate sustainable water use. 

In this PBL Note, policy-making refers to policies aimed at achieving sustainable use of water, 
worldwide. The water footprint is interpreted as a concept that addresses the global dimension 
of water scarcity and pollution by assessing the use of fresh water and the emission of 
pollutants to water in all the processes around the production and use of a product, including 
those of the supply chain. The water footprint concept has been worked out into several 
instruments, one of them being the widely publicised and well-known water footprint indicator 
that assigns water volumes to products, producers, consumers and nations. As the water 
footprint theory has been evolving, more instruments have been developed.  

Footprint approaches are part of the Dutch Sustainability Agenda (Ministry of IenM, 2011) and 
‘sustainable supply chains’ is one of the focal points of this agenda. The Dutch Taskforce on 
Biodiversity and Natural Resources advised to halve the ecological footprint of Dutch 
consumption by 2030 and fit the footprint to the earth’s bio capacity by 2050 (TBNH, 2011). 
Although water is recognised as an important natural resource, the Sustainability Agenda, the 
Sustainability Monitor for the Netherlands (CBS, 2011) as well as the taskforce only mentioned 
the ecological footprint that reflects land use and greenhouse gas emissions, and not the water 
footprint.  
Dutch economic policies focus on a number of top sectors. Water is an important production 
factor in the two top sectors of agri-food and horticulture. Water is also related to the top 
sectors on chemistry and of course water. Water, food security and sustainable trade are focal 
points of policy on Dutch International Cooperation.  

The PBL Netherlands Environmental Assessment Agency published a study in August 2012 about 
ecological footprints of the Netherlands and the usefulness of footprint approaches for Dutch 
policy-making (Van Oorschot et al., 2012). This publication briefly addresses also the water 
footprint. The present note focuses on the water footprint and its potential for coherent Dutch 
policy-making to stimulate sustainable water use. Chapter 2 describes the water footprint 
concept and includes certain criticisms of the concept. Chapter 3 sketches the water footprint of 
the Netherlands, and Chapter 4 describes the strategies for reducing the environmental impacts 
related to this water footprint. Many actors are involved with water footprints and water 
footprint approaches; Chapter 5 presents a selection of these actors, including their roles and 
interconnections. Chapter 6 discusses the usefulness of the water footprint indicator for 
certification and labelling. Chapter 7 discusses the usefulness of the water footprint for policy-
making, in general, and answers the central question of the extent to which the water footprint 
would be a suitable instrument for Dutch policy-making, in particular.  
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2 Water footprint concepts  

 

2.1 Introduction 

The water footprint concept was introduced by Hoekstra in 2002 (Hoekstra and Hung, 2002; 
Hoekstra, 2003) and has been gaining popularity, worldwide. A current Internet search using 
Google results in around 780,000 hits for ‘water footprint’. Information about the water footprint 
is also widely available from Dutch websites of municipalities, water boards, businesses, 
networks, NGOs and other organisations, informing the public of the large water use that is 
indirectly being caused by the consumption of goods. The Dutch word for water footprint 
(‘watervoetafdruk’ or ‘water voetafdruk’) results in around 11,000 google hits.  

According to the Water Footprint Assessment Manual of the Water Footprint Network (WFN) 
(Hoekstra et al., 2011), the goal of assessing water footprints is to analyse how human 
consumption relates to the issues of water scarcity and pollution, and to see how consumption 
can become more sustainable from a water perspective. Human consumption is linked to 
freshwater use and the emission of pollutants to water along production and supply chains of 
consumer products and their use. The tool to analyse water footprints is what is called a ‘water 
footprint assessment’. In the accounting phase of such an assessment, the aggregated water 
footprint indicator is calculated by assigning water volumes to products, producers and 
consumers. 

This chapter gives an overview of the water footprint assessment methodology of the Water 
Footprint Network (WFN). It also describes the criticisms of the concept and indicator along with 
an alternative approach to water footprints in the context of Life Cycle Assessments (LCAs). In 
addition to the water footprint developed by the WFN, a separate groundwater footprint was 
developed, assessing water stress in groundwater aquifers.  

 

2.2 The water footprint 

The water footprint indicator refers to all water use and emissions to water, including leaching 
and run-off, associated with the processes to make a product or deliver a service. This includes 
both direct water use and emissions to water by the manufacturer and indirect water use and 
emissions to water along the supply chain of all ingredients including packaging. When viewed 
from a consumer perspective, the water footprint indicator for a product also includes the water 
use and emissions to water associated with its use.     

Water use is measured in terms of water volumes consumed, evaporated or incorporated into 
the product. Green water refers to rainwater used for growing crops, blue water to surface 
water and groundwater used for irrigation and industrial and domestic use. Grey water is a 
measure for the severity of emissions of pollutants to water. Grey water is calculated as the 
volume of fresh water that would be required to assimilate the load of pollutants delivered to a 
freshwater resource given the natural background concentrations and existing water quality 
standards, whether or not this freshwater volume is actually available.  

Water footprint indicators are also defined for other things than products; for instance, for 
producers, sectors, consumers or nations. These water footprint indicators consist of the sum of 
the water footprint indicators for all products produced or consumed by them. In the case of 
nations a distinction is often made between the domestic or internal part of the water footprint 
and the foreign or external part, the latter is also referred to as 'virtual' water import. 

 

2.3 Development in water footprint methodology 

During the first years of the development of the water footprint concept (2002–2008), the focus 
was on calculating the footprint's total size. This resulted, for instance, in the notion that one 
apple costs 125 litres of water and one cotton shirt about 2500 litres (WFN, 2012). These large 
volumes of water connected to products captured the imagination of many, and NGOs have 
used them to raise awareness among consumers, producers and governments about the size 
and global dimensions of water use related to consumer products. The location of the footprint 
components and their geographic context received little attention. From 2008 onwards, more 
attention has been given to the location of footprints and their geographic context. The water 
footprint theory has evolved from an accounting method for calculating an indicator to a 
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methodology to perform water footprint assessments in which the accounting phase is followed 
by an impact or sustainability assessment. An early example of such an assessment is the study 
by Van Oel et al. (2008) that relates the water footprint indicators for Dutch consumption to 
locations with water scarcity. This development has also directed the research by the WFN 
towards the mapping of global water scarcity and pollution (Hoekstra et al., 2012; Liu et al., 
2012). 

It should be noted that the developments around the water footprint concept have resulted in 
some confusion about the footprint's exact meaning. Originally, the water footprint was 
synonymous with its total volume, resulting in the well-known water volumes assigned to 
products. However, currently, and in the context of a water footprint sustainability assessment, 
it is considered a geographically explicit indicator, representing not only water-use volumes and 
pollution, but also showing the locations of the footprint. This is logical, as a water footprint 
sustainability assessment focuses on the water footprint components in different catchments 
and sub-catchments, and not on the total size of the water footprint. Confusion about the 
definition of the water footprint also has been created by various WFN publications and in 
particular by the WFN manual, which uses both definitions side by side. 

In this note we will use the term ‘water footprint indicator’ when the total volume of the water 
footprint is meant, which is calculated according to the water accounting phase described in the 
WFN manual. 

 

2.4 Water footprint assessment 

A full water footprint assessment as described in the WFN manual consists of four phases: 1) 
setting goals and scope; 2) water footprint accounting; 3) water footprint sustainability 
assessment; and 4) response formulation. Depending on the goal of the study, a water footprint 
assessment may also consist of just the first two or three phases. Studies on virtual water trade 
and studies carried out to estimate the water footprint indicator for products typically only 
consist of the first two phases. When the focus is on the impacts related to the water footprint, 
the assessment will comprise the first three or all four phases. 

 
Water footprint accounting 
The main goal of the accounting phase is to inventory green, blue and grey water volumes 
associated with the processes around the making and use of the products considered, including 
their ingredients. These data are used to calculate the aggregated water footprint indicator by 
adding up all water volumes of the inventory. They can also be used to calculate water footprint 
components such as the green, blue and grey water footprint components, or the imported 
'virtual' water from various countries as components of the water footprint indicator for national 
consumption. When calculated for a particular product while ignoring product use, the water 
footprint indicator is also referred to as the ‘virtual' water content of the product. Depending on 
the type of study, the water footprint accounting phase could also be the basis for a 
sustainability assessment. 
 
Water footprint sustainability assessment 
The main goal of a water footprint sustainability assessment is to trace processes along the 
production and supply chains or those associated with product use, which are located in 
unsustainable ‘hot spot’ areas. A hot spot is a location where a production process uses water 
from overexploited water resources, pollutes water above water quality standards or where 
water allocation and use are considered unfair or economically inefficient. To trace hot spots, 
the major water footprint components are viewed in their geographic context, preferably at 
catchment or sub-catchment level. The catchment areas concerned are assessed on sustainable 
water use, taking into account all major claims on water resources and emissions to water 
within the catchment or sub-catchment. If the required data are not available, separate 
catchment studies should be done. A catchment's possible environmental unsustainability is 
determined by the degree of blue and green water scarcity and the water pollution level, taking 
into account temporal aspects, as problems of water scarcity and pollution may be concentrated 
around certain periods of the year. Social unsustainability is considered to tbe the case when 
basic human needs are not being met for all people in the catchment or sub-catchment area or 
when basic rules of fairness are not being applied for water-related issues. And economic 
unsustainability would refer to a situation where water is neither allocated nor used in an 
economically efficient way. The temporal aspect of water scarcity is becoming more important 
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as climate change may influence precipitation patterns as well as total amounts.  
The sustainability assessment phase may also be used to identify processes which could be 
considered unsustainable in themselves – independent of the geographic context – such as 
processes for which direct water use and emissions to water could be reduced or avoided 
altogether against acceptable costs. 

Theory, methods and tools of a full water footprint assessment as well as its practical 
application are still developing and in an experimental phase. 

 
Response formulation 
To support response formulation with respect to the detected hot spots and water-inefficient 
processes, the WFN manual gives an overview of response options for various actors, including 
consumers, companies, farmers, investors and governments. It pleads for both a global and 
local scope to find solutions. On a global scale, for instance, water-intensive production 
processes would best be located in water-abundant areas, and optimal use could be made of 
rain-fed agriculture to release the pressure on water-scarce areas. On a local scale, one could 
think of technical measures to reduce water use and pollution, and optimisation of water 
allocation according to fairness or economic criteria.  

 

2. 5 Criticisms of the water footprint concept 

Criticisms of the water footprint concept all concern its highly aggregated volumetric indicator 
(Pfister et al., 2009; Jewitt, 2009; Ridoutt and Pfister, 2010; TCCC, 2010; PepsiCo, 2010; Gawel 
and Bernsen, 2011; Postle et al., 2011; Hellegers, 2011; Jeswani and Azapagic, 2011; 
Vannevel, 2012; Chapagain and Tickner, 2012).  

The most important criticism concerns the weak relationship between the footprint's indicator 
and the footprint's environmental impact. The water footprint indicator, or at least its blue and 
green components, measures resource use and not environmental impact as would be expected 
from a footprint indicator. A crop may have a large 'virtual' water content but little 
environmental impact, as it is growing in a water-abundant environment, whereas a crop with a 
lower 'virtual' water content may have a significant environmental impact by using scarce blue 
water supplies. To compare the environmental friendliness of products, it is of little value to 
compare their water footprint indicators. This especially applies to the green water component, 
usually the major component of a water footprint indicator. Evaporation of rainwater and 
transpiration from plants are natural processes of the hydrological cycle and evapotranspiration 
from natural vegetation may even exceed evapotranspiration from crops. Counting only the ‘net’ 
green water footprint, and correcting for the evapotranspiration from natural vegetation, seems 
to be more appropriate if environmental impacts are considered (SABMiller, 2009). The few 
environmental impacts of a green water footprint also means that taking green water into 
account in a water footprint assessment to detect hot spots is a questionable method. In this 
respect, the WFN manual states that the green water footprint in relation to sustainability needs 
further research and it recommends to exclude a quantitative assessment of green water 
scarcity from practical policy-making for the time being. Nevertheless, considering the green 
water content of water-intensive commodities can be useful in the context of resource use and 
international trade. In such a case, green water is looked at as a scarce resource and not as a 
source of environmental damage (Hoekstra and Mekonnen, 2012b). Moreover, the green water 
footprint can be relevant in the context of fair water allocation and efficient water use in 
catchment and sub-catchment areas. 

For the grey water footprint indicator, it could be argued that the severity of the environmental 
impact is indicated by it, as it compares pollution to water quality standards. The conversion of 
polluting emissions to water into water volumes using water quality standards enables 
comparison between the environmental impacts of the different emissions, so that they can be 
added up to form an indicator for environmental impact in a meaningful way. Along these lines, 
Berger and Finkbeiner (2010) considered the grey water footprint indicator an impact indicator 
from a Life Cycle Analysis perspective (see Section 2.6). 

Other aspects of the water footprint concept also have been criticised, such as the attempt to 
combine water quantity and quality aspects in one single indicator and the way water pollution 
is converted into volumes of grey water. Also the lack of reliable data to actually calculate water 
footprint indicators is a source of criticism. Water quality is less elaborated than water quantity 
in the water footprint concept and databases. The immense variety of pollutants, their use and 
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behaviour make it a laborious task to include water quality aspects in water footprint 
assessments. Nevertheless, water quality is also a growing global problem, in addition to water 
quantity, with risks for the environment and human health (Schwarzenbach et al., 2010; OECD, 
2012).  

Finally, it is argued that the full water footprint assessment provides nothing that is not already 
provided by existing water resource management and supply chain assessment tools (Wichelns, 
2010). The concept would be one of sticking new labels on old concepts. However, one may also 
argue that there is added value in bringing together existing tools for water resource 
management and supply chain management to form one complete approach, because it 
connects two different worlds of researchers and users, which may be fruitful for new insights. 

 

2.6 Water footprints in Life Cycle Assessments  

Life Cycle Assessment (LCA) is a methodology for assessing the environmental performance of a 
product or service over its life cycle from cradle to grave, and addresses basically all 
environmental impacts caused by the use of fossil fuels and other natural resources and of the 
emission of harmful substances to air, water and soil. Elementary materials and energy flows 
are quantified in a Life Cycle Inventory (LCI), while environmental impacts from resource use 
and emissions are quantified in a Live Cycle Impact Assessments (LCIA) for ‘impact categories’ 
such as ozone depletion, climate change, acidification and eutrophication, and higher level 
impact categories such as human health, ecosystem quality and resource depletion. In addition 
to these quantifications of overall environmental impact, an LCIA also allows for the detection of 
environmental hot spots in production and supply chains, as a basis for optimising the 
environmental performance of a particular product or service. 

This all makes LCA a potential tool for assessing the environmental sustainability of products 
regarding water and thus a potential alternative to the WFN water footprint approach. However, 
traditionally only the grey water footprint is covered by LCA, through the assessment of the 
emission of harmful substances to water according to impact categories such as eutrophication 
and aquatic toxicity. Until recently, water use was largely neglected in LCAs. Methods for taking 
the impacts of blue water use into account are now being developed, while green water is hardly 
considered at all (Berger and Finkbeiner, 2010; Jeswani and Azapagic, 2011; Pfister, 2011; 
Jefferies et al., 2012). 

Furthermore, LCAs traditionally take a rather generic approach to spatial differentiations using 
average conditions on a continent or in a country (ACLCA, 2012; IWP, 2012). Many types of 
damages, such as acidification or toxicological or eco-toxicological impacts on humans and 
ecosystems, often are regional or local impacts, making it important to evaluate them in their 
geographic context. In current LCA approaches, such non-global impacts are often calculated on 
a continent or country basis. This has restricted the confidence in these impact calculations 
presented in LCAs. Regionalisation is therefore recognised as an important step towards 
improving the accuracy and precision of LCA results. As also the assessment of water use 
requires regional distinction, the current research on the integration of blue water use in LCAs 
takes regionalisation into account. The impact of blue water use is often represented by a water 
withdrawal or consumption to availability ratio in a catchment area, so water from a water body 
that is over-exploited would have a higher weighting than water from one that is under-utilised. 

In May 2012, a new operational LCA method was launched called the ‘IMPACT World+’. This 
method addresses both water use and regionalisation (ILCC, 2012; IWP, 2012; Rosenbaum et 
al., 2012; Margni et al., 2012). The method assesses worldwide impacts of blue water 
consumption on a watershed level on aspects such as human health and aquatic and terrestrial 
ecosystem quality. Together with the calculation of regionalised impacts of emissions to water, 
using traditional LCA impact categories, the new method addresses blue water scarcity as well 
as water pollution in a spatially differentiated way. 

The LCA approach to water footprints is also adopted in the development of the ISO standard 
14046, which is to provide a specification of requirements and guidelines to assess and report 
on the water footprints of products, processes and organisations, based on LCAs (Humbert, 
2010; Postle et al., 2011; ISO, 2012). Implementation of this standard has been planned for 
2014 (Margni et al., 2012). 

However, it is difficult to predict the extent to which recent developments of the integration of 
water footprint indicators in LCAs may lead to practicable tools that could, for instance, be used 
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by companies to assess their water footprints and to detect the unsustainable hot spots along 
their production and supply chains. 

 

2.7 Groundwater footprint 

Gleeson et al. (2012) have launched the ‘groundwater footprint’ concept, which reveals the 
water balance of global aquifers. According to this concept, the water balance between 
groundwater aquifer inflows and outflows is converted to a surface area size which is called the 
‘groundwater footprint’ and can be compared to the surface area of the groundwater aquifer. 
Groundwater stress occurs if the footprint area is larger than the area of the aquifer itself, and 
varies in severity depending on the ratio between the area of the footprint and the area of the 
aquifer. The footprint only addresses ‘hydrologically active’ aquifers that are replenished, and 
therefore does not include fossil groundwater. The groundwater footprint concept does not 
relate groundwater use to consumption of products via production and supply chains. Gleeson et 
al. (2012) conclude that at least 20% of the world’s ‘active’ aquifers are overexploited – some of 
them heavily – and that currently 1.7 billion people live in areas with groundwater stress.  

This new concept can complement the water footprint sustainability assessment that focuses on 
water balances of catchment areas. Groundwater aquifers have different geographical 
boundaries from those of catchment areas, although they are hydrologically related to these 
areas. Water stress in catchment areas may cause groundwater depletion. Therefore, there is a 
large geographical overlap between catchment areas with water stress and groundwater 
aquifers with water stress. The groundwater footprint approach is useful for water footprint 
assessments as it maps areas with groundwater scarcity in addition to catchment areas with 
water scarcity. This also implies that the source of the water used (surface water, shallow 
groundwater or deep groundwater) is relevant information to determine the scope of the 
environmental impact.  

  

2.8 Conclusions 

Water footprint useful for policy-making if its local context is assessed  
The WFN water footprint indicator contains an inconsistent set of incomparable components. The 
blue and green water components are resource-use indicators that do not reflect the impacts of 
water use, while the grey water component is an environmental impact indicator. In addition, 
the blue and green water components represent incomparable types of water uses which cannot 
simply be added together; blue water use represents a direct human intervention in the 
hydrological cycle, while green water use represents water uptake by crops that may not differ 
significantly from the uptake by natural vegetation. This makes the water footprint indicator and 
data on virtual water trade difficult to interpret and not suitable to reflect environmental impact. 

Therefore, the WFN aggregated water footprint indicator is not useful to set targets and develop 
strategies for Dutch sustainability policies, nor can it be used for benchmarking or certification, 
or for monitoring the progress of consumers or a particular country or company towards 
sustainable water use. It even may lead to wrong decisions if actors are misinformed.  

Recent developments in water footprint theory towards a focus on the geographic context of the 
various water footprint components and the link with water scarcity and pollution, provide 
opportunities for sustainability policies. The water footprint assessment, including the 
sustainability assessment phase, is an instrument that could be used, for instance, by 
companies to trace unsustainable hot spots along their production and supply chains. 
Frontrunner companies are already acting this way (see Appendix 3). In hot-spot areas 
companies could contribute to the mitigation of water scarcity or pollution by collaborating with 
suppliers, local stakeholders and authorities. In this way, the new ‘water footprint thinking’ may 
complement strategies of integrated water resource management (IWRM) at catchment and 
sub-catchment levels. As the concept of full water footprint assessment is rather new, more 
testing is needed in practice to explore and improve its usefulness and practicality. Also water 
pollution has not been sufficiently elaborated, yet. Here, cooperation between water footprint 
and LCA method development could be helpful. Both methods, LCA and water footprint 
assessment, seem to converge on the issue of putting resource use and environmental impacts 
in their geographic contexts.  

Developments in Life Cycle Assessments towards water use and regionalisation provide an 
alternative approach to water footprint assessments. However, currently, it is difficult to predict 
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the extent to which these developments will lead to practicable tools that could be used, for 
example, by companies to manage their water footprints. 

The groundwater footprint enhances the knowledge about water scarcity as it adds information 
on water stress in groundwater aquifers to that on water scarcity in catchment areas.  

 

 

3 Water footprint of the Netherlands 

 

3.1 Introduction 

The motion by Hachchi and Ferrier mentions the large amount of ‘virtual’ water imported into 
the Netherlands as well as water use in relation to water scarcity. This chapter describes the 
meaning of the 71 billion m3 of ‘virtual’ water that is imported into the Netherlands, annually, 
and gives an overview of the results of the study by Van Oel et al. (2008) that relates the Dutch 
‘virtual’ water import to water scarcity.  

It should be noted that the water footprint figures presented in that study were calculated using 
7-to-12-year-old data on trade. As consumption patterns as well as the source of imported 
goods may change over such a time period, the information on the environmental impact 
related to the water footprint of Dutch consumption may not represent the current situation. 
Another reason to be cautious with this information is that the study by Van Oel et al. was one 
of the first water footprint assessments focusing on local impacts, and therefore was hampered 
by methodological limitations.  

 

3.2 The Dutch water footprint indicators  

The amount of ‘virtual’ water imported into the Netherlands was calculated at an annual 71 
billion m3 for the 1996–2005 period, which put the Netherlands in ninth place on the global list 
of major ‘virtual’ water importers (Mekonnen and Hoekstra, 2011; Hoekstra and Mekonnen, 
2012a). This high place reflects the position of the Netherlands as a country of trade and transit 
of agricultural goods. Nearly 80% of the imported ‘virtual’ water was green water, about 7% 
was blue water and nearly 15% was grey water. Imported ‘virtual’ water was either directly 
forwarded in transit, consumed in the Netherlands, or processed and exported. Most of the 
imported ‘virtual’ water, 70% (49 billion m3), was forwarded in transit or exported after 
processing, leaving 30% (22 billion m3) of imported virtual water that was consumed within the 
Netherlands, also called the external water footprint of national consumption. Together with 4 
billion m3 of ‘Dutch virtual water’ for goods produced or processed in the Netherlands, an annual 
total of 53 billion m3 of ‘virtual’ water was exported (49 billion m3 plus 4 billion m3). This leaves 
an annual net import of 18 billion m3 of ‘virtual’ water (71 billion m3 imported minus 53 billion 
m3 exported).  

The 22 billion m3 of ‘virtual’ water that were imported annually into the Netherlands for national 
consumption during the 1996–2005 period made up the external water footprint of national 
consumption. Together with an internal annual water footprint of consumption of 1.3 billion m3, 
this would add up to a total annual water footprint of Dutch consumption of over 23 billion m3. 
This also implies that 95% of the Dutch water footprint of consumption was external. Of all EU 
Member States, the Netherlands had the highest ratio between external and total water 
footprint of consumption (Ercin et al., 2012). Yet, the Dutch water footprint of consumption per 
capita was only slightly higher than the world’s average, and for blue water the per-capita 
footprint of consumption was even below the world’s average. Within the EU, the Netherlands 
was among the 10 countries with the lowest per-capita water footprint of consumption.  

Over 70% of the water footprint of Dutch consumption consisted of green water. Eighty-five per 
cent of the footprint was related to agricultural goods, nearly 15% to the consumption of 
industrial goods, and about 1% to domestic water use. Most agricultural products were related 
to food consumption, the most important exceptions being cotton (for textiles) and oil crops 

(Van Oel et al., 2008).  
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3.3 Environmental impact of the Dutch water footprint of consumption 

Data on international trade are available on a country scale and do not relate to catchment 
areas. Therefore, they are not accurate enough to locate hot spots. For agricultural products, 
however, data on exports to the Netherlands can be supplemented with data on the location of 
certain crops in other countries and with data on net rainfall. These combined data may be used 
to carry out a risk assessment for the commodities that are likely to be imported from a hot 
spot area.  

The water footprints of Dutch consumption over the 1996–2005 period were allocated to certain 
cathment areas and compared against local water availability (Van Oel et al., 2008). Nearly half 
of the Dutch water footprint of consumed agricultural products was located within Europe and 
20% in Latin America, mainly in Brazil and Argentina (Van Oel et al., 2008). About half of the 
external Dutch water footprint of industrial products was in Europe and one third in Asia – 
mainly in China (including Hong Kong), Taiwan and Viet Nam. Countries with possible hot-spot 
areas were selected based on their share in the total external water footprint of Dutch 
consumption and the level of water scarcity in these countries. With the exception of China, the 
external water footprint in these countries was mainly due to agricultural products. In China, the 
water footprint to a large extent was related to the production of industrial goods for the Dutch 
consumer market. This footprint consisted mostly of grey water (90%), the remainder being 
blue water (10%). (Van Oel et al., 2008).  

 
Figure 1. Agricultural goods with a large water footprint imported into the Netherlands from 
countries with water scarcity (data from 1996 to 2005). There is a risk of these imported goods 
being unsustainable. Sources: Van Oel et al. (2008) for data on water footprint and Smakhtin et 
al. (2004a and b) for data on water scarcity.  

 

The sustainability assessment further focused on agricultural products imported for consumption 
in the Netherlands. Countries with severe water scarcity from which agricultural products with a 
large blue water footprint were consumed in the Netherlands were China (cotton), India (cotton, 
coffee, castor oil), Spain (fruit), Turkey (cotton, fruit, tobacco), Pakistan (cotton, sugar 
molasses), Sudan (sesame), South Africa (fruit, oil crops) and Mexico (coffee) (Figure 1). There 
are many examples of severe water problems caused by irrigated agriculture in these countries, 
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but the geographical accuracy of the available data on trade do not allow the exact location of 
the blue water footprint of the Netherlands. This means that certain commodities with a high 
risk of having an unsustainable blue water footprint can be traced, but additional information 
from the companies concerned would be needed to exactly trace them to possible hot spots, 
thus, establishing their environmental impact. 

 

3.4 Conclusions  

Large water footprint of the Netherlands reflects a prominent position in the global agricultural 
market, not necessarily a large environmental impact  
The large amount of ‘virtual’ water imported into the Netherlands reflects the country’s 
prominent position in the global agricultural market. The Netherlands, through the import, 
export and transit of goods, is connected to many supply chains with large water footprints. This 
large amount of imported ‘virtual’ water does not necessarily reflect an unsustainable situation. 
About 7% of the total import of ‘virtual’ water was blue water, which represents a risk of being 
unsustainable and about 15% was grey water, which represents pollution.  

For its own consumption, the Netherlands imported goods with a large blue water footprint from 
countries with water scarcity, according to data over the 1996–2005 period. Imports from these 
countries may have caused the blue water footprint of Dutch consumption for this period to 
have been partly unsustainable. However, data on trade are not focused enough, 
geographically, to trace the Dutch footprint exactly to any unsustainable hot spots. To be able 
to do so, additional information would be needed from the producing companies concerned. 

 

 

4 Strategies to reduce the environmental impact of a water footprint 

 

4.1 Introduction 

The Water Footprint Assessment Manual of the Water Footprint Network (WFN) provides 
response options on different strategic levels to tackle water problems connected to water 
footprints (Hoekstra et al., 2011). Formulating response options is done in Phase 4 of the water 
footprint assessment. The manual groups the options per actor: consumers, companies, 
farmers, investors and governments. This chapter describes a strategic framework that could be 
used to systematically formulate policy options to reduce environmental impacts related to a 
water footprint, based on Van Oorschot et al. (2012). The actors that are directly responsible 
are mentioned, but in an indirect way more actors are also involved, such as investors and 
NGOs. Chapter 5 provides an overview of the most important actors. 

 

4.2 Environmental impacts of a water footprint 

The main environmental impacts related to a water footprint are listed below: 

1. For blue water, the environmental impacts may be reduced river discharges, reduced 
water levels in rivers and lakes, reduced groundwater levels, and a reduced capacity to 
assimilate pollutants emitted to water. This, in turn, would lead to a reduced availability 
of good quality blue water to other users and the ecosystem; the latter may affect the 
delivery of ecosystem goods and services to humans. 

2. For green water, when it is used by water-intensive crops evaporating more than the 
natural vegetation, the environmental impacts may be a reduced run-off and infiltration, 
leading to a reduced availability of blue water with effects as described above. 

3. For the emission of pollutants to water, the environmental impacts may consist of the 
pollution of surface water and groundwater, leading to human health risks and possible 
degradation of ecosystems and their goods and services provided to humans. 

All these impacts, together, lead to problems of water quantity and quality, and impact humans 
and ecosystems, worldwide. According to the OECD Environmental Outlook to 2050 (OECD, 
2012), increasing water demand will exacerbate water stress in many river basins, particularly 
in densely populated areas in rapidly developing economies. More river basins are projected to 



 

 

16 

 

come under severe water stress by 2050. The number of people living in stressed river basins is 
expected to increase from 1.6 billion in 2000 to 3.9 billion by 2050, equalling over 40% of the 
world population of 2050. By then, almost the entire population of South Asia and the Middle 
East and large shares of the population of China and North Africa are expected to live in river 
basins under severe water stress.  

In many regions of the world, groundwater is being exploited faster than it can be replenished, 
leading to increasing groundwater depletion. Gleeson et al. (2012) estimated that the size of the 
global groundwater footprint is currently about 3.5 times the actual area of aquifers, and that 
about 1.7 billion people live in areas where groundwater resources are under threat. They found 
over 20% of groundwater aquifers to be overexploited. 

The quality of surface water is expected to deteriorate in the coming decades, caused by 
different groups of pollutants, such as micro-pollutants, pesticides and nutrient overloads from 
agriculture and poor wastewater treatment. The OECD Environmental Outlook to 2050 (OECD, 
2012) assessed the consequences of nutrient overloads, which were found to be increased 
eutrophication, biodiversity loss and disease. For example, the number of lakes at risk of 
harmful algal blooms is expected to increase by 20% in the first half of this century. The 
occurrence, frequency, duration and extent of oxygen depletion and harmful algal blooms in 
coastal zones are projected to increase as rivers discharge rapidly increasing amounts of 
nutrients into the sea. Harmful algal blooms may damage ecosystems, fish stocks and fishery 
opportunities, and pose a danger to human health.  

A water footprint assessment does not cover all water-related problems connected to production 
processes, as it only addresses water use in volumes and water pollution. For instance, the 
impact of production processes on river discharge patterns and flooding, and the morphological 
changes, such as dams and canalisations, are not assessed. The timing and duration of flow 
events and draughts are just as important for people and ecosystems as are average 
discharges. Low-flow periods are of critical importance for water availability, especially in dry 
areas, but equally so in temperate zones such as the Netherlands. Hoekstra et al. (2012) 
developed a method to include temporal aspects in their comparisons between blue water use 
and water availability at a monthly basis for the world’s major river basins. Effects of climate 
change on availability, in time and place, of green and blue water could be included in a water 
footprint sustainability assessment. 

Furthermore, the issue of people lacking access to safe drinking water and adequate sanitation, 
as mentioned in the Hachchi–Ferrier resolution, is not addressed in the water footprint 
approach, since this often does not concern physical (blue) water scarcity, but economic water 
scarcity (Rijsberman, 2006; Molden, 2007).  

The severity of the environmental impact related to a water footprint component depends on 
the size of the footprint and its spatial and temporal context. It is determined by the 
contribution of the footprint component to water stress or pollution in the related catchment and 
sub-catchment areas compared to the overall degree of water stress or pollution. Often, 
multiple users are responsible for water stress and pollution in those areas; this implies that 
reducing the size of those footprint components related to water stressed or polluted areas often 
is not enough to solve the existing water problems. To achieve a significant reduction in water 
stress or pollution in catchment and sub-catchment areas, often a more comprehensive 
approach is needed, involving all major water users in those areas.  

 

4.3 Four strategies to reduce environmental impacts related to a water footprint 

The impacts related to a water footprint may be reduced along the following complementing 
strategies (Figure 2):  

1. Impact reduction by consumers: Reduce consumption or replace products with 
sustainable alternatives, and change human behaviour towards saving water and reducing 
pollution.  

2. Impact reduction by producers: Increase resource efficiency along production and supply 
chains to reduce water use and emissions to water. Maximise the use of rain-fed crops. 
Use crops that need less water, fertiliser and pesticides. 



 

 

17 

 

3. Impact reduction by water management authorities and producers: Manage drainage 
basins according to the principles of Integrated Water Resource Management (IWRM), 
reduce local impacts or relocate production. 

4. Impact reduction by producers and environmental authorities: Prevent or regulate the use 
of hazardous material in products and production processes to reduce the risk of toxic 
emissions to water.  

There are synergies and trade-offs with the ecological footprint, as described by Van den Berg 
et al. (2011) and Van Oorschot et al. (2012). 

 

Figure 2. Options to reduce the negative impacts related to a water footprint can be found in all 
steps along the production and supply chains. Source: Van Oorschot et al. (2012, revised) 
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4.4 Conclusions 

Options are available for reducing impacts on water used along supply chains and in catchment 
areas, as well as for general policies 
Not all environmental impacts are addressed using a water footprint approach. The time 
dimension of water use and availability is just as important as the spatial dimension.  

Demand for sustainable products may cause a multitude of actions down the supply chain to 
reduce the environmental impacts of products. This could be further supplemented by general 
policies aimed to reduce the risk of toxic pollution and by local policies aimed to optimise water 
management in the catchment and sub-catchment areas where the production processes take 
place.  

 

 

5 Actors that influence water footprints or water footprint approaches 

 

5.1 Introduction 

The overall picture of actors, coalitions and networks involved with water footprints is complex 
and confusing. There are several networks that are related to water footprint approaches and 
many related to sustainable water management. They have various compositions and often 
overlapping goals. Network members are often involved with more than one network. Recent 
networks have been adding up to and are sometimes interwoven with the networks around 
water management that already have a longer history and establishment. Other networks focus 
on sustainable production and supply chains and address water as one of the issues. Although 
the term ‘water footprint’ is not always mentioned in descriptions of goals and tasks of 
networks, ‘water footprint thinking’ is effectively addressed if water use and emissions to water 
in the supply chain are included.  

Actors involved with water footprint approaches all have their own interests and motives, 
mandates and room to move. There seem to be two basic motives for being involved with water 
footprint approaches: 1) to create a sustainable world, and 2) to be able to produce and make a 
profit, also in the long run. These two motives also apply to the concept of ‘Green growth’. For 
the Dutch Government to be able to capitalise on these motives and many initiatives and 
networks to promote sustainable water use, an overview and understanding of these actors and 
networks and their motives would be required. A selection of actors and networks is described 
below. An in-depth investigation would be required to analyse the actual roles of these actors, 
all interconnections between them, and the efficiency of the total complex of networks to 
develop, promote and implement water footprint approaches and make water use sustainable. 
Such an analysis was beyond the scope of this study.  

 

5.2 The supply chain 

Actors in the supply chain are key to reduce water footprints and related environmental 
impacts. Only if they would change their behaviour and habits, the production and supply chain 
could be transformed into a sustainable process. A supply chain starts with a primary producer 
and ends with a consumer. In a supply chain, many different actors are connected to each 
other; primary producers such as farmers, producers of fertilisers and seeds and semi-
manufactured and end products, packers, professional buyers and retailers, investors and 
transporters. Furthermore, at every point along the supply chain where goods are being 
produced or processed while using or polluting water, there is a connection with local or national 
authorities and other users of the same water resources.  

Authorities and stakeholders in ‘hot-spot’ catchments  
Boundary conditions regarding the use and pollution of water resources are set by the local 
context at the locations of production and processing involved in the supply chain. In 
unsustainable hot spots, where water is scarce and water quality does not meet the standards, 
choices have to be made about water allocation and other water issues, and about the measures 
to be implemented. Ideally this is done by the authorities responsible and local parties involved 
in cooperation with companies with a water footprint in those catchment and sub-catchment 
areas. However, the water footprint or ‘virtual water’ concept, so far, has hardly been part of 
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integrated water resource management, national water plans or river basin plans (Postle et al., 
2011). Moreover, scenarios on future water demand, allocation and pollution and their effects 
need to be considered, as well as the potential impacts on water availability of climate change, 
urbanisation, deforestation and other land-use changes. Companies with a footprint in the 
catchment and sub-catchment areas and local actors share an interest in and responsibility for 
good water management in those areas.  

Businesses 
Because of an increase in scale, the power in supply chains is more and more concentrated at 
ever-expanding companies that are in a position to set standards and determine prices (Backus 
et al., 2011; WWF, 2012c). In supply chains, manufacturers usually have the largest profit 
margins and farmers the lowest. Manufacturers and retailers can sell the ‘sustainability’ of their 
products as a trade mark, whereas farmers usually are anonymous. This makes manufacturers 
more powerful than farmers to make production and supply chains sustainable. Retailers have a 
key position, as they can select sustainable products and set standards down the supply chain 
on the one hand, and influence consumers by ‘choice editing’ up the supply chain on the other. 
Supermarkets in the Netherlands, for instance, obtain all their products from only five 
professional buyers, so together these actors could exert a great influence on the supply chain 
(Backus et al., 2011; PBL, 2012). Farmers depend on cooperation in the supply chain to sell the 
sustainability of their products. They usually also depend on the supply chain for investments in 
innovations aimed at increasing sustainability, as they lack the capital needed.  

Because of the strong competition and the weak position of farmers in the supply chain, prices 
for their products are low and there is pressure to produce more efficiently and on a larger 
scale. This makes their farms more capital-intensive and dependent on external financing by 
investors. Investors, on the one hand, may stimulate water footprint assessments to make 
footprints sustainable, because these assessments may help to reduce risks, whereas, on the 
other hand, investments in more sustainable production methods carry the risk of products not 
selling due to their higher prices, which especially is a problem on a farmers level where 
margins already are low. 

Companies have become aware of the indirect water use connected to the ingredients that they 
use for their products, among other things because of the introduction of water footprint 
approaches. They are usually not interested in the size of their water footprint as such, but in 
water use efficiency, particularly related to blue water, and the environmental impact of their 
footprint. By comparing efficiencies with others through benchmarking, companies may be able 
to determine where improvements could be made. The reasons for being interested in their 
water footprints may vary and include, for instance, corporate social responsibility, reduction in 
negative impacts on the environment, creation of a better reputation by demonstrating good 
stewardship, attracting more clients and investors, using water footprint information on lables to 
indicate quality and getting a better price for certified products, setting standards, having 
competing advantages as a front runner, enabling identification of areas to reduce water use 
and include less water-intensive products, reduce risks, avoid fines, experience less legal 
enforcement and reduce costs (Postle et al., 2011). However, a recent survey about the 
application of water footprint methods held among companies showed data gaps and 
uncertainty to be huge problems (Postle et al., 2011). For example, companies often were found 
able to measure their own operational water use, but gathering data on supply chain water use 
was problematic, and the use of global average data would mean that they could not distinguish 
themselves from other companies. Grey water footprints were difficult to assess, according to 
these companies, as data were lacking on emissions, on the water quality of the receiving water 
body and on the desired surface water quality along the supply chain.  

To date, the food and beverage sector has been the most active sector in water footprint 
studies, but this is changing as more companies understand the importance of addressing water 
issues as part of sustainability strategies. Water footprint assessment is primarily used to get an 
insight into the largest components and locations of water use and pollution along the supply 
chain. This enables companies to improve their understanding of the associated risks and to 
design water management strategies, make investment decisions and improve production 
processes (Appendix 3).  
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Unilever 

In their Sustainable Living Plan, Unilever aims to reduce the water footprint of their products 
(Unilever, 2010, 2011, 2012). This concerns the whole production and supply chain from 
growing crops, processing in Unilever factories and the consumer use of Unilever products. 
Concrete goals are to halve the amount of water associated with the consumer use of Unilever 
products by 2020, and to bring water abstraction of the Unilever factory network at or below 
2008 levels despite significantly higher production volumes, while focusing in particular on 
factories in water scarce locations. The Unilever Sustainable Agriculture Programme helps 
farmers to reduce their water use (Unilever, 2012). Using data from the Water Footprint 
Network, Unilever estimated the water requirements of their key crops. It uses these data to 
identify locations with the biggest risks of water problems and to develop plans with suppliers 
and growers. Unilever states that it is making steady progress with its key suppliers, whose use 
of drip irrigation has increased from 39% in 2009 to 52% by the end of 2011 (Unilever, 2011). 
Unilever also has added water footprint data in their communications (Unilever, 2010, 2011). 
These data, however, only refer to the amount of water added to the product, – the direct water 
use – plus the water used by consumers in water-scarce countries (China, India, Indonesia, 
Mexico, South-Africa, Turkey and the United States). Any indirect water use along their supply 
chains, the core idea of 'water footprint thinking', is not being reported on. 

 

 

Consumers 
The largest part of the water footprint of Dutch consumption is related to agricultural products, 
mainly food. Consuming less food and less animal proteins would benefit the health of many 
consumers in the Netherlands and would lower the ecological and water footprints of their 
consumption (Westhoek et al., 2011; Health Council of the Netherlands, 2011). Households in 
the Netherlands could save an annual 325 euros, on average, if they would not throw away any 
food (Backus et al., 2011). However, consumer habits are difficult to change. Consumers mostly 
choose their food products out of habit and this in turn depends strongly on their social 
environment. Consumers are however increasingly aware of the sustainability aspects that are 
connected to food. Retailers try to meet this growing awareness by providing informative 
labelling. There is a strong need for a better overview of and uniformity in labels, as well as 
insight into the meaning of certain indications on labels (PBL, 2012). An educational campaign 
focused on health and environmental aspects of food would be even more appropriate according 
to Postle et al. (2011). The Ecolabel Index provides an overview of ecolabels, but seems to be 
targeted at companies rather than consumers (Ecolabelindex 2012) (see Section 5.6). 

Round tables 
A number of round-table and comparable business initiatives are addressing sustainable 
production and supply chains for various products (Appendix 4). All these initiatives, to a 
greater or lesser extent, address water-footprint-related issues that are incorporated in 
standards and certification schemes. Explicit references to water footprints are only made in 
three cases, namely those of Textile Exchange, the Beverage Industry Environmental 
Roundtable (BIER) and the European Food Sustainable Consumption and Production (SCP) 
Round Table. 

 

5.3 Non-governmental organisations 

Non-governmental organisations (NGOs) use the water footprint indicator to raise awareness 
about unsustainable consumption and production, to reach their goal of a sustainable world. 
Several NGOs have formed partnerships with companies to implement water footprint 
assessments and test and improve the methods.  

World Wide Fund for Nature 
The Word Wide Fund for Nature (WWF) has been very active in promoting the water footprint 
indicator (WWF, 2012b/c/d). It has participated in pilot studies and the development of methods 
and tools. However, in its communication, WWF usually does not mention that the water 
footprint indicator does not reflect environmental impacts or unsustainability. WWF is one of the 
seven founders and a sponsoring partner of the Water Footprint Network (WFN, 2012) and of 
the Alliance for water stewardship (see Section 5.6). 
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The Nature Conservancy 
The Nature Conservancy (TNC) also is actively involved with water footprints. TNC is working 
with members of the Water Footprint Network (WFN) to innovate methodologies to track down 
‘hidden water’ and help farmers and corporations find ways to use less water in the process of 
growing crops and manufacturing products (TNC, 2012). TCN was one of the first partners in 
the Water Footprint Network and is now acting as a sponsoring partner (WFN, 2012). 

NGOs, WWF and TNC, all endorse the CEO Water Mandate (see below). WWF has been involved 
in pilot projects on water footprint applications with SABMilller and Nestlé, TCN in pilot projects 
with Jain Irrigation Systems and The Coca-Cola Company (Appendix 3). 

 

 

SABMiller  

SABMiller, a global brewer, aims at ‘making more beer but using less water’ (SABMiller, 2010, 
2011, 2012). Water scarcity is recognised as a significant risk to parts of their business, as well 
as to some of the communities in which they operate. SABMiller aims to collaborate with local 
communities to protect the watersheds that they share. Within its breweries SABMiller aims to 
use water as efficiently as possible and to reduce water use per hectolitre of beer by 25% 
between 2008 and 2015. The reduction realised in 2010/2011 was 8%. SABMiller started in 
cooperation with WWF and since 2009 has been working with WWF and German international 
development agency GIZ in the ‘Water Futures Partnership’ (SABMiller, 2011; WFP, 2012). 
Under the flag of this partnership, local projects on water scarcity and pollution concerning 
groundwater and surface water in Peru, South Africa, Tanzania, the Ukraine, Colombia, 
Honduras, India and the United States are being carried out or will be started. In a number of 
projects, the first phase consisted of a ‘water footprint study’ focused on water use in beer 
production from crop cultivation to waste disposal, followed by a detailed ‘watershed risk and 
sustainability assessment’ and ‘business water risk assessment’. The search for and realisation 
of response options is done in cooperation with local stakeholders (government, other 
companies and NGOs). A number of projects already have had concrete results. 

 

 

Global Reporting Initiative  
The Global Reporting Initiative (GRI) is a non-profit organisation that promotes economic, 
environmental and social sustainability (GRI, 2012). The GRI provides all companies and 
organisations with a comprehensive sustainability reporting framework. The framework enables 
organisations to measure and report their economic, environmental, social and governance 
performance. 

In GRI’s current Sustainability Reporting Guidelines (version 3.1), water is one of the 
‘Environmental Aspects’, with indicators for direct water use and pollution (GRI, 2011). 
However, the guidelines do not consider water footprints or supply-chain aspects. 

Carbon Disclosure Project 
The Carbon Disclosure Project (CDP) is an independent non-profit organisation working to 
stimulate greenhouse gas emission reductions and sustainable water use by businesses and 
cities. The CDP receives funding support from a wide range of organisations (CDP, 2012a), such 
as the Nathan Cummings Foundation, the Esmée Fairbairn Foundation and governments of 
various countries including those of the United Kingdom, the United States, Sweden, France and 
the Netherlands. Since 2010, the CDP has sent an annual water questionnaire to the world’s 
largest companies in the industrial sectors that are water-intensive or are particularly exposed 
to water-related risks in their production and supply chains. In 2012, the information request 
was formally supported by 470 investors representing USD 50 trillion in assets and was sent to 
318 companies. The response that was received from 191 companies (60%) was used for the 
‘CDP Global Water Report 2012’ (CDP, 2012b). One of the main findings of that report was that 
there had been a marked increase in awareness of water risks in the supply chain, with 71% of 
respondents now able to state whether or not they were exposed to such risks (up from 62% in 
2011). 
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5.4 European Union 

Sustainable production and consumption are targets of the EC communication ‘A resource-
efficient Europe – Flagship initiative under the Europe 2020 Strategy’ (EC, 2011a). Water is 
named as one of the threatened resources, and resource use efficiency issues should be 
addressed, internationally, according to the European Commission’s communication. The EC 
communication also states that, in order to monitor progress, ’indicators are needed to cover 
issues such as the availability of natural resources, where they are located, how efficiently they 
are used, waste generating and recycling rates, impacts on the environment and biodiversity’. 
The water footprint is mentioned as an optional indicator for global resource demand in the 
consultation paper about options for Resource Efficiency Indicators. From consumption and 
global supply chain perspectives, the water footprint – yet to be updated and improved – is 
mentioned as a potential indicator (EC DGEnvi, 2012).  

In their Resource Efficiency Roadmap (EC, 2011b), the EC has attributed an important role to 
‘environmental footprints’ in the following actions: 

• Establish a common methodological approach to enable Member States and the private 
sector to assess, display and benchmark the environmental performance of products, 
services and companies based on a comprehensive assessment of environmental 
impacts over the life cycle of products ('environmental footprint') (in 2012);  

• Ensure better understanding of consumer behaviour and provide better information on 
the environmental footprints of products, including preventing the use of misleading 
claims, and refining eco-labelling schemes (in 2012).  

To shape these actions, the EC initiated the development of a harmonised European 
methodology for environmental footprint studies for products and organisations, based on 
existing Life Cycle Assessment approaches (EC et al., 2012a, 2012b). The main requirements of 
the methodology for products includes water quality aspects; water quantity aspects are 
additional, depending on the product. The methodology for organisations only refers to water 
quality aspects, although data on water input and output also should be collected. The 
methodology does not refer to ‘virtual’ water and water footprint approaches, or to the Water 
Footprint Assessment Manual. Nor does it refer to the assessment (also financed by the 
European Commission) of the efficiency of the water footprint approach and its application in 
agricultural products and foodstuff labelling and certification schemes by Postle et al. (2011). It 
is also unclear how the proposed methodologies relate to other international initiatives, such as 
those proposed by the Sustainability Consortium described in Section 5.6.  

 

5.5 Multilateral organisations 

Multilateral organisations have a role and interest in stimulating resource efficiency and 
sustainable use of natural resources. Their role is to set global goals, develop policies and 
agreements, and stimulate the implementation of these policies and agreements as financier, 
facilitator or legislator. Finally, they have a role in controlling, monitoring and evaluating 
policies. The water footprint approach could be considered in all policy phases.  

United Nations 
Water footprints receive increasing amounts of attention in the UN World Water Development 
Reports (WWDR, 2006, 2009, 2012). The fourth edition also included the expectation that a 
water footprint measure would likely be available and published on an annual basis between 
2020 and 2030. In UNEP’s operational freshwater strategy of 2012, one of the priority actions 
was to further develop harmonised international methodologies that quantify and account for 
water use; for example, by refining water accounting and footprint techniques (UNEP, 2012). 
UNEP is also one of the sponsoring partners of the Water Footprint Network (WFN, 2012). 

CEO Water Mandate 
In July 2007, the CEO Water Mandate was launched by the UN Secretary General under the flag 
of the UN Global Compact. The Global Compact is a strategic policy initiative for businesses that 
are committed to aligning their operations and strategies with ten universally accepted 
principles in the areas of human rights, labour, environment and anti-corruption (UNGC, 2012). 
Objectives are to mainstream the 10 principles of business activities around the world, and to 
catalyse actions in support of broader UN goals, including the Millennium Development Goals 
(MDGs). 
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The CEO Water Mandate was designed to assist companies in the development, implementation 
and disclosure of water sustainability policies and practices (UNGC, 2012; TCWM, 2012a). The 
Mandate recognises the impact of the business sector on water resources through the 
production of goods and services, both directly and via supply chains – an idea that closely 
relates to the water footprint concept. CEOs of endorsing companies have acknowledged their 
responsibility to make water resource management a priority, and to work with governments, 
UN agencies, NGOs and other stakeholders, to address this global water challenge. The 
mandate, among other things, covers the topic ‘supply chains and watershed management’. 
Endorsing companies are required to report annually on their implementation progress in the 
annual Communications on Progress for the UN Global Compact.  

The mandate organisation has released a draft of Corporate Water Disclosure Guidelines in 
order to offer a common approach for companies to report on water (TCWM, 2012b). Some of 
the Advanced Reporting Practices are the result of a detailed assessment of water stress and 
other context factors in ‘hot-spot’ basins regarding direct operations as well as the supply chain. 
By building on earlier standardisation processes developed by organisations such as the Carbon 
Disclosure Project and the Global Reporting Initiative (see Section 5.3), the guidelines aim to 
support and inform existing and emerging work in the field of corporate sustainability, in 
addition to supporting the companies’ water-related disclosure. Various tools to support 
reporting practices are listed, including those of the Water Footprint Network. 

Currently, there are 86 companies endorsing the mandate, including AkzoNobel, DSM, 
Heineken, Shell, Philips and Unilever, with 49 companies having delivered a ‘Communications on 
Progress – Water’ (TCWM, 2012a). However, these are only a few of the more than 8700 
corporate participants and other stakeholders in the Global Compact. A minority of companies 
involved in water footprint studies are also endorsing the Mandate (Appendix 3). 

International Finance Corporation 
The International Finance Corporation (IFC) of the World Bank Group is one of the seven 
founders and sponsoring partner of the Water Footprint Network and one of the founders of the 
2030 Water Resources Group that launched ‘Charting our water future’ (Appendix 5) 
(2030WRG, 2012). In collaboration with Jain Irrigation Systems, the IFC also carried out a pilot 
study on water footprints (Appendix 3). Since 1 January 2012, the IFC has been using a 
Sustainability Framework that applies to all investment advisory clients whose projects go 
through IFC's initial credit review process (IFC, 2012a). The Framework consists of Performance 
Standards and accompanying Guidance Notes (IFC, 2012b). Water use and pollution are 
mentioned in Performance Standard 3 - Resource Efficiency and Pollution Prevention. However, 
this only refers to the direct use of water; supply-chain aspects related to water are not 
covered, in contrast to other aspects described in Performance Standard 2 ‘Labor and Working 
Conditions’ and 6 ‘Biodiversity Conservation and Sustainable Management of Living Natural 
Resources’.  

Organisation for Economic Co-operation and Development 
The Organisation for Economic Co-operation and Development (OECD) has developed guidelines 
for corporate responsibility, the ‘OECD Guidelines for multinational enterprises’ (OECD, 2011b). 
These involve far-reaching recommendations for responsible business conduct, endorsed by 44 
governments who encourage their enterprises to observe these recommendations wherever 
they operate. These governments represent all regions of the world and account for 85% of 
foreign direct investment. In the 2011 edition, new guidelines were added that promote 
responsible dealing with natural resources along the supply chain (OECD, 2011a). In the 
guidelines, water is only mentioned in one passage on local communities. Nothing is said about 
responsible management of water resources in drainage basins with water scarcity, although 
‘responsible dealing with natural resources’ could be interpreted as such. 

 

 

Jain Irrigation Systems 

Jain Irrigation Systems (Jain), a transnational company with its head offices in India, is a 
manufacturer of irrigation systems and several other products including processed fruits and 
vegetables (Jain, 2012). The company is known for its drip irrigation (micro-irrigation) systems 
which they claim saves up to 70% in water compared to furrow irrigation. Drip irrigation was 
identified in the report 'Charting Our Water Future' by the 2030 Water Resources Group as an 
important measure to address current and future water scarcity in India (2030WRG, 2009). Jain 
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is active in the sustainable water management of its own operations as well as those of its 
customers and suppliers of agricultural products. An appealing example in this respect is the 
Jain Watershed project that transformed an area from a barren hill to a green zone (Jain, 2009; 
Larson et al., 2010). 

In 2010, the World Bank's International Finance Corporation (IFC) and Jain, with support from 
The Nature Conservancy and LimnoTech, and with financial support from the Dutch Ministry of 
Foreign Affairs, conducted a water footprint assessment of dehydrated onion products (Larson 
et al., 2010). It was a full water footprint assessment, with an accounting of water consumption 
followed by a sustainability assessment and the formulation of response strategies on the 
groundwater overdraft in the area concerned. The response strategies that were identified were 
an increased use of drip irrigation by onion farmers, support for the regional government of 
Maharashtra, India, who pushed for new, less water-intensive cropping strategies in the area, 
encouraging rainwater harvesting and aquifer recharge projects and supporting or establishing a 
dialogue through which representatives of local water stakeholders, including businesses, 
government and NGOs, could work together toward sustainable water resource management. In 
2011, Jain was one of the 16 emerging-market-based companies designated ‘New Sustainability 
Champions’ by the World Economic Forum (WEF, 2011). 

 

 

5.6 Networks 

Networks are essential for sharing knowledge and progressing towards shared goals while 
creating broad support. Many networks have been formed to address issues around integrated 
water resource management, sustainable production and supply chains, water footprints, water 
and multi-criteria sustainability standards, good water stewardship and the development of tools 
and methods to support all these goals. There is a multitude of networks with overlapping goals 
and members participating in several networks in varying combinations. The list of networks 
described below is far from complete. The networks are mentioned either because of their role 
in the development of the water footprint concept, or because they have a leading role in the 
development of water management or sustainable production and supply chain concepts. Some 
of these networks were found not to pay any attention to water footprint aspects.  

Water Footprint Network 
The Water Footprint Network (WFN) was founded in 2008 to promote the transition towards 
sustainable, fair and efficient use of freshwater resources worldwide by advancing the concept 
of the ‘water footprint’, increasing awareness of the water footprint among communities and 
government bodies, and encouraging forms of water governance that reduce the negative 
ecological and social impacts related to the water footprints of communities, countries and 
businesses (WFN, 2012). To that end the WFN undertakes a series of concrete activities, such 
as developing standards and tools, organising meetings, publications, education, research and 
development, promoting the exchange and dissemination of knowledge about water footprint 
approaches, supporting organisations in implementing water footprint assessments and 
providing advice. The WFN was founded by 7 partners. On 16 October 2010, the network 
already had 130 partners, a number that grew to 187 in 2012, and currently includes 
companies, NGOs, international organisations and networks, research institutes and universities. 
The WFN developed the Water Footprint Assessment Manual (Chapter 2) (Hoekstra et al., 
2011). 
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C&A 

A major part of the corporate responsibility policy of fashion company C&A is good water 
stewardship, in the context of which C&A is currently implementing a zero tolerance policy 
regarding hazardous chemical discharges associated with any link in their production and supply 
chain and the life cycles of their products (C&A, 2012a). C&A is a sponsoring partner of the 
Water Footprint Network (WFN). The WFN helps C&A to chart the water footprint in their global 
supply chain in an effort to identify the main hot spots in terms of the most water-intensive and 
water-polluting processes, as well as the geographic locations at which such processes take 
place (C&A, 2012b). In a separate study conducted by the WFN and financed by C&A, the grey 
water footprint as an indicator for water pollution was studied, comparing organic and 
conventional cotton cultivation in India. The results of this study clearly favoured a wider 
implementation of organic cotton cultivation, given that pesticides used in the cultivation of 
conventional cotton agriculture were found to be the main pollutant on most of the conventional 
farms. C&A has agreed to further funding of a study aimed at a more detailed analysis of 
conventional and organic farming practices and their impacts on water quality. The outcomes of 
this project can be used to train farmers how to reduce water pollution that originates from their 
fields. These additional results should be ready for presentation in the second half of 2012. 
Subsequently, C&A and the WFN will start to identify various policy options, which will help C&A 
to address those hot spots, with the intention of reducing their overall use of water and water 
pollution. 

 

 

Global Water Partnership  
The Global Water Partnership (GWP) was founded in 1996 by the World Bank, the United 
Nations Development Programme (UNDP), and the Swedish International Development 
Cooperation Agency (SIDA) to foster integrated water resource management (IWRM) (GWP, 
2012a). The network is a non-profit action network with over 2,550 partner organisations in 161 
countries around the world, with 80 Country Water Partnerships and 13 Regional Water 
Partnerships. The Netherlands is one of the financial supporters of the network. The GWP 
developed a toolbox to support IWRM. The toolbox pays only limited attention to supply chain 
aspects and water footprints. 

Alliance for Water Stewardship and European Water Partnership  
The Alliance for Water Stewardship (AWS) was formed because of a need for a coherent 
international framework for responding to freshwater challenges (AWS, 2012a). The AWS board 
consists of members from 10 non-profit organisations, including The Nature Conservancy, World 
Wide Fund for Nature, European Water Partnership and the CEO Water Mandate. The AWS is 
funded by a mix of organisations, companies, NGOs and governmental organisations, and is also 
a sponsoring partner of the Water Footprint Network. The AWS centre piece is the development 
of an International Water Stewardship Standard (AWS, 2012b/c) (see also Chapter 6). 

Included in the AWS are a number of regional initiatives. Although already existing before the 
AWS was formed, the European Water Partnership (EWP) is now recognised as one of these 
initiatives and is an active member of the AWS Board of Directors. The EWP is a network of 
representatives from industries, governments, NGOs and research institutes. The ultimate goal 
of the EWP is to elaborate strategies and implement concrete actions to achieve the objectives 
of its Water Vision for Europe (EWP, 2011). This Water Vision for Europe mentions transparency 
about water footprint practices of individual, industrial, agricultural and local authorities and 
those related to products, as useful instruments in achieving a modern water-efficient society. 
The EWP has developed a European Water Stewardship standard (EWS) for businesses and 
agriculture to assess, verify and communicate sustainable water management practices at 
operational and river basin levels.  

The Netherlands Water Partnership 
The Netherlands Water Partnership (NWP) is a network within the Dutch water sector and one of 
the seven founders and sponsoring partner of the Water Footprint Network. It is active in the 
European Water Partnership.  
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World Business Council for Sustainable Development 
The World Business Council for Sustainable Development (WBCSD) is an organisation of 200 
forward thinking companies that intends to stimulate the global business community to create a 
sustainable future for businesses, society and the environment. The council provides a guide for 
businesses to help them manage water more sustainably by providing them with an overview of 
water tools and initiatives which they can use or engage in (WBCSD et al., 2012). Among these 
initiatives are Water footprint and LCA methods. The WBCSD also addresses corporate water 
risks, and it is one of the seven founders as well as sponsoring partner of the Water Footprint 
Network. 

Sustainability Consortium 
The Sustainability Consortium is an international network of companies, consultancies, NGOs 
and research institutes (TSC, 2012). It is developing a standardised framework for the 
communication of sustainability-related information throughout the product value chain. The 
framework, called the Sustainability Measurement & Reporting System (SMRS) is to be used by 
companies to measure and report on product sustainability. It will enable the realisation of 
product-level Life Cycle Assessments and provide a platform for sustainability-related data 
sharing across the supply chain. Water quality issues will also be addressed as these form a 
standard component of LCAs.  

Ecolabel Index 
Ecolabel Index is a website developed and maintained by a network of NGOs and research 
institutes. According to its website, Ecolabel Index manages the largest global directory of 
ecolabels, currently tracking 432 ecolabels in 197 countries and 25 industrial sectors 
(Ecolableindex, 2012). Among the labels are multi-criteria labels as well as those focusing on a 
single issue, such as energy. Some labels are targeted at water use.  

 

5.7 Conclusions  

Large companies and local actors and authorities at footprint locations are crucial actors for 
making water use sustainable  
There is a growing public awareness that current consumption and production patterns globally 
lead to unsustainable situations, damage to ecosystems and society, and risks for the future. 
‘Water footprint thinking’ is part of this movement. From the perspective of water resource 
management, sustainable production and supply chains, good water stewardship, corporate 
social responsibility, corporate risk management and certification, there is growing interest in 
‘water footprint thinking’. NGOs have played an important role in raising awareness and 
promoting the water footprint indicator. This has led to a complex web of increasing numbers of 
initiatives and networks with overlapping goals and sometimes the same participants. For 
newcomers, for instance, companies interested in their water footprint or water-related 
certification, it can be difficult to find their way around this web. The Water Footprint Network 
has a coordinating role in developing and promoting water footprint concepts and applications. 
There seems a world to gain by joining forces with initiatives in the fields of LCA, sustainable 
production and supply chains, and certification.   

Production and supply chain assessments, in particular at company level, seem the most 
promising and effective to reduce water use and pollution. Power in supply chains is 
concentrated in ever bigger companies who are in a position to set standards. Retailers and 
professional buyers have key positions in supply chains as they stand between producers and 
consumers. They are a relevant target group to address for setting sustainability standards.  

Changing consumption behaviour seems challenging. It is important that tools are developed to 
initiate changes in consumption patterns related to personal interests. 

NGOs play a crucial role in raising awareness and stimulating initiatives for water footprint pilots 
and developing standards.  

Public authorities have not been frontrunners in water footprint development, but nevertheless 
have a task in guiding the process. Local authorities, in particular, have a great responsibility in 
ensuring the sustainable use of water based on local knowledge. Regional and national 
authorities have an important role to play in addressing water-related issues in relation to 
landowners, producers and consumers. 
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6 Water footprint and certification 

 

6.1 Introduction 

Certification and labelling are potential instruments to promote sustainable water use and to 
reduce the impact related to the water footprint of organisations, products and consumers. 
Certification and labelling schemes are aimed to provide assurance that certain criteria are being 
met, with respect to production methods and product characteristics. This also includes schemes 
that operate within a supply chain – business to business – and those aimed at communicating 
product quality to consumers. Certification and labelling are essential communicative tools, as 
they reduce a complex set of criteria to a simple mark. 

According to Richter (2009), there are two main reasons for a company to be involved in water 
certification: 

1. to encourage water efficiency and good water management; 
2. to support the corporate reputation regarding social responsibility and sustainability. 

This chapter sketches the current situation with regard to water and the multi-dimensional 
certification of organisations and products, with an emphasis on Europe. 

 

6.2 Certification of organisations 

The Alliance for Water Stewardship is developing the International Water Stewardship Standard, 
a performance standard that can be used globally to certify certain water users who voluntarily 
practice sustainable water management (AWS, 2011, 2012b/c). The first draft of the standard 
was open to public consultation until 15 June 2012. The first full version of the standard is 
targeted for mid 2013. Supply chain and water footprint aspects are part of step 6 of the draft 
standard ‘Measure And Manage The Site’s Indirect Water Use’. 

The standard will be aimed at companies that use significant amounts of water in their 
operations and water utilities. To qualify for certification, applicants will be required to measure 
their direct and indirect water consumption and other physical and chemical characteristics in 
the drainage basins along their production and supply chains. The standard should not 
disadvantage small and medium-sized enterprises or enterprises in least developed countries. 
This means that any application of the standard should be both practical and feasible. The AWS 
is following the ISEAL Code of Good Practices, which is aimed to ensure that voluntary 
standards are effective and accessible and bring about positive social, environmental and 
economic effects (ISEAL, 2012). AWS intends to align the reporting component of its standard 
with indicators of the Global Reporting Initiative to the greatest extent possible (AWS, 2012a). 
Certification is possible at three performance levels with a per level increasing emphasis on 
supply-chain aspects. 

Similar to the development of the International Water Stewardship Standard, the European 
Water Partnership has developed a European Water Stewardship (EWS) standard for businesses 
and agriculture to assess, verify and communicate sustainable water management practices at 
operational and river basin levels (EWP, 2011, 2012a/b). The standard is valid on a global scale, 
but based on local assessments with a focus on Europe. Supply-chain and water footprint 
aspects are covered by criterion 4.2 of the current version of the standard, stating that ‘Water 
management in the supply chain shall be evaluated on long term.’ and that ‘The purchase of 
products and material from water sustainable suppliers shall be achieved over time according to 
the possibilities of the organisation’. Certification is possible at three performance levels that 
differ from those of the AWS standard. The EWP is currently implementing an operational 
certification system that demonstrates compliance with their standard. 

 

6.3 Product certification and labelling 

Information on water use and pollution included in product labels 
Product labels are currently under discussion. Many existing certification and labelling schemes 
address environmental issues, but only a few include indirect water use and none cover the full 
life cycle of a product to reflect the total impact on water systems. There is currently no single 



 

 

28 

 

scheme that addresses all of the water issues that would need to be covered. Furthermore, the 
University of Hertfordshire (UoH, 2010) found that the biggest driver of change was not the 
labelling itself, but consisted of the pressure along the supply chain; consumers have less 
leverage than large companies along the supply chain. Communication about environmental 
information to manufacturers, retailers and professional buyers (‘business to business’) may be 
better than that to consumers.  

There is a distinction between certification and labelling schemes dealing with water issues that 
focus on the amount of virtual water embedded within a product (e.g. the water footprint 
indicator) and on schemes that focus on encouraging good water stewardship. The majority of 
food sector environmental labels are based on stewardship. Postle et al. (2011) concluded that 
labelling on the basis of a water footprint indicator is not currently recommended, given the 
issues surrounding the clarity, transparency and reliability of this indicator and its failure to 
address impacts on water systems. Current certification of water stewardship activities appears 
to be more appropriate for promoting and supporting change within industries and to encourage 
best practices, although it can be difficult to measure the ensuing environmental benefits. 

Because of potential trade-offs between different aspects of sustainability and the risk of 
creating new problems in other fields when optimising water use, there is more value in creating 
a multi-dimensional sustainability label which brings together information from a range of 
sustainability criteria than a having on that just focuses on sustainable water use, although 
there is a certain tension between multi-criteria labelling and how such labels are understood by 
consumers.  

Current EU schemes for food and agricultural products address a myriad of different issues and 
functions at different stages of food production and along the supply chain, as was found by 
Postle et al. (2011). The meaning of labels linked to certification is not always clear and 
standards differ greatly in terms of their level of quality control. As the number of certification 
schemes across Europe grows, it is increasingly important to ensure the comparability and 
accessibility of information coming from different sources. Currently, there is a lack of 
standardised methods to act as a basis for a multi-dimensional environment label. Ecolabel 
Index offers an overview of 432 currently used ecolabels in 197 countries by 25 industry sectors 
(Ecolabelindex, 2012).  

EU Ecolabel 
For non-food products the situation regarding product labelling in Europe is less confusing 
because of the existence of the EU Ecolabel (EU, 2012). In the context of a resource-efficient 
Europe, the voluntary EU Ecolabel has been developed for non-food products and services, 
based on Life Cycle Assessments. This label can be found on more than 17,000 products 
(situation in January 2012). It addresses aspects of water quality rather than quantity. In 2010, 
the EU Ecolabel Regulation was extended so that the labelling scheme would also cover food, 
drink and feed products. However, the desirability and feasibility of EU Ecolabels for these 
products have been judged questionable for several reasons. For instance, many stakeholders 
considered an Ecolabel in addition to existing labels for organic products as confusing to 
consumers, and especially if non-organic products should also get an Ecolabel. Also the costs for 
introducing and operating the label and consumer campaigns should be investigated first 
(Sengstschmid et al., 2011).  

Nevertheless, a parallel development may result in some sort of certification and labelling 
scheme for food products for the EU. The European Food Sustainable Consumption and 
Production (SCP) Roundtable, co-chaired by the European Commission and food supply chain 
partners and supported by the UN Environment Programme (UNEP) and European Environment 
Agency (EEA) is in the process of identifying scientifically reliable and uniform environmental 
assessment methodologies for food and drink products, considering their significant impacts 
across entire product life cycles (FOODSCP, 2012a). This should result in the ENVIFOOD 
Protocol (Protocol for the ENVIronmental assessment of FOOd and Drink) (FOODSCP, 2012b). 
This protocol will follow the principles of Life Cycle Assessments (LCA) and will probably also 
include an impact-based water footprint as one of the indicators. In addition, tools and good 
practices of communicating the environmental performance of food and drink products and 
other relevant environmental information are being investigated (FOODSCP, 2011). Information 
on both products and organisations is included in the evaluation. Product information, for 
instance, refers to certification schemes, ISO labels and environmental footprints. Organisation-
related information, for example, includes company-specific commitments and sustainability 
partnerships. 
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The ideal product certification scheme for water 

Based on stakeholder consultation and literature, Postle et al. (2011) formulated the following 
key requirements of a certification scheme for water in a study for the European Commission. A 
certification scheme should: 

- include outcome-based criteria, which means they should also reflect environmental impacts 
and not just efforts and behaviour; 

- cover environmental, social and economic impacts; 

- allow impacts to be assessed at the appropriate scale and at the right moment. Low-flow 
periods are often more important than mean annual estimates. ; 

- be dynamic and adaptable to technological and methodological progress; 

- review and, if necessary, update criteria to keep the scheme up to date; 

- encourage demand along the supply chain by providing information needed by linked 
members in the supply chain; 

- involve stakeholders in the set-up of the scheme, including the identification and agreement 
of criteria; 

- be affordable and look for opportunities to deliver benefits to scheme members, such as 
through ‘lighter touch’ inspections by regulators in recognition of the commitment of 
members to achieve high environmental standards; 

- avoid overlap with other schemes (cross-certification by these other schemes is allowed); 

- avoid introducing new barriers to the market, for instance, for smaller and medium-sized 
enterprises and for producers in least developed countries; 

- ensure certification is undertaken by a trustworthy third party; 

- be transparent, provide the information needed by members, and based on a stewardship 
approach. 

In addition, if water footprint aspects would be included in this certification scheme, it should 
also: 

- consider indirect water use and pollution along the supply chain, as well as direct water use 
and pollution at production sites; 

- locate hot spots (in space and time) of water problems along the production and supply chain 
and address cumulating competing claims on water resources within the drainage basins 
together with local parties and authorities concerned. Members of this certification scheme 
should be involved with integrated water resource management of these drainage basins.  

- consider basic human needs related to water, as well as the needs of ecosystems at these 
hot-spot areas.  

Finally, for a complete overview of environmental impacts, the scheme should: 

- consider the whole life cycle of products, including their use by consumers and their 
conversion to waste after products are discarded. 

 

 

6.4 Conclusions 

Promising initiatives regarding organisation and product certification, but current situation still 
unsatisfying 
Promising developments regarding certification of organisations on the basis of good water 
stewardship are the International Water Stewardship Standard that is being developed by the 
Alliance for Water Stewardship and an operational certification system for the European Water 



 

 

30 

 

Stewardship standard. However, rather than developing separate certification schemes for 
water, it is advisable to include water aspects in multi-dimensional sustainability standards.  

Harmonisation of standards in the food sector is definitely needed, as there is a myriad of 
standards and labels, but not one of which completely addresses all targets of sustainable water 
use. The ENVIFOOD initiative looks promising and its progress could be monitored and 
stimulated. Although the European Ecolabel for non-food products, which is based on LCA, 
endeavours to become a standard on a European level, it does not include water quantity 
aspects.  

 

7 Usefulness of water footprint for Dutch policy-making 

 

7.1 Introduction 

Instruments can be used in different phases of policy-making: defining problems, setting goals, 
developing strategies, defining target groups and actions, implementation, monitoring and 
evaluation. For this chapter, we explored the extent to which the water footprint would be useful 
in the different phases of policy-making in the field of sustainability, looking at the water 
footprint indicator and water footprint sustainability assessment (see Section 2.4 for a 
description of both instruments). Furthermore, different angles are described for Dutch policies 
to stimulate sustainable water use in product and supply chains. Preceeding this exploration, we 
first needed an overview of Dutch sustainability policies for which the water footprint approach 
could be useful.  
  

7.2 Dutch sustainability policies  
 
Objectives and targets 
The ultimate objective of the Sustainability Agenda of the Dutch Ministry of Infrastructure and 
the Environment (Ministry of IenM, 2011) is that of economic growth that does not exhaust the 
earth’s natural capital. Economic growth must be sustainable in social, economic and ecological 
aspects. In addition to this, policies for development cooperation aim to structurally combat 
poverty, and stress that the sustainable use of natural resources also refers to developing 
countries (Ministry of BuZa, 2012b). To work towards these objectives, policy focal points have 
been defined in the Sustainability Agenda. Some of them can be related to water footprints: 

Raw materials and product chain 

1. Efficient use of raw materials  
2. Sustainable international supply chains 

Sustainable use of water and land 

3. Sustainable management of water and land in international cooperation 
4. Sustainably dealing with soil and water 

Food 

5. Sustainable agriculture and livestock 
6. Food security and sustainable food systems 
7. Transparency in the food chain 

Under the Sustainability Agenda’s focal point of ‘Food’, the following targets have been set: 
decrease the footprint of the Netherlands and minimise the negative impact of food production 
on biodiversity, climate and water, including a reduction in emissions from supply chains to soil, 
water and air (Ministry of IenM, 2011; Ministry of BuZa, 2011). 

The policy letter on ‘Water for development’ that describes policy for the ‘water’ focal point of 
international cooperation, among other things, states that, by 2015, the increase in food 
production in partner countries of international cooperation via programmes supported by the 
Netherlands will be achieved in an ecologically responsible manner, and that water productivity 
in supported programmes should be improved by at least 25%. It also states that in five 
drainage basins, tensions over water management should be reduced. The policy letter on 
‘Elaboration of food security policy’ describes policy for the ‘food security’ focal point of 
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international cooperation. It states that, in the long term, the demand for food and raw 
materials must be met, taking into account boundary conditions set by water and the 
environment. (Ministries of BuZa and EL&I, 2011b). 

The Taskforce Biodiversity and Natural Resources recommends a 50% reduction in the 
ecological footprint of the Dutch consumer by 2030, as well as a footprint that will fit the earth’s 
biological capacity by 2050 (TBNH, 2011).  

Dutch sustainability policies correspond with international policies of the European Union and 
the United Nations. The Roadmap to a Resource Efficient Europe (EC, 2011b) sets the objective 
that ‘by 2050 the EU's economy has grown in a way that respects resource constraints and 
planetary boundaries’ and ‘all resources are sustainably managed, from raw materials to 
energy, water, air, land and soil’. The main objective of the Roadmap is to ‘decouple economic 
growth from resource use and its environmental impact’.  

The General Assembly of the United Nations has adopted the Rio+20 resolution stating that 
commitment has been renewed ‘to sustainable development and to ensuring the promotion of 
an economically, socially and environmentally sustainable future for our planet and for present 
and future generations. Poverty eradication is the greatest global challenge facing the world 
today and an indispensable requirement for sustainable development’ (UN, 2012).  

Problem definition 
According to the Sustainability Agenda, the Netherlands is eating into its natural capital (e.g. 
water and biodiversity (Ministry of IenM, 2011). This has an international dimension, as the 
country to a large degree depends on natural capital from outside its borders. The Ministry of 
IenM (2011) expects that exhaustion of natural resources will have increasing adverse economic 
effects. 
 
The Sustainability Monitor for the Netherlands (CBS 2011) states that the Netherlands seizes a 
relatively large share of global natural resources outside its boundaries; for example, in the 
form of agricultural land. 
 
According to the policy letter on ‘Water for development’ (Ministry of BuZa, 2012b), land, water, 
nutrients and energy are increasingly scarce, pollution of groundwater and surface water is 
escalating, groundwater supplies are exhausted in important food producing regions and, in the 
few remaining areas with water abundance in Africa and central Asia, economic developments 
are often uncontrolled and unequally distributed. There is an exponential increase in water 
demand. In addition, climate change is leading to unpredictable and irregular precipitation 
patterns, which in turn increases the stress on water availability. A growing number of countries 
suffer from water problems caused by climate change, flooding, scarcity and pollution. Natural 
resources for agriculture and rural development are not being fairly allocated, are managed 
badly and are becoming more scarce.  
 
Monitoring and evaluation 
The Dutch Government aims to maintain an overview of sustainability and greening of the 
economy (Ministry of IenM, 2011). This overview is provided in the form of the Sustainability 
Monitor for the Netherlands (CBS, 2011) on the sustainability of Dutch society and the 
consequences of Dutch actions for sustainable development elsewhere in the world and for 
future generations. 
 
The resolution by Hachchi and Ferrier (2012) proposes that the Dutch Government, in its 
economic policy, will advocate that Dutch businesses reveal their water footprint and reduce it 
in areas with water scarcity.  
 
According to the policy letter on ‘Water for development’, the dimensions of sustainability in 
partner countries will be assessed (Ministry of BuZa, 2012). 
Furthermore, the EC intends to develop tools for monitoring the progress on resource efficiency 
in production and consumption. Indicators are needed to cover issues such as the availability, 
location and efficient use of natural resources, waste generation and recycling rates, and the 
impacts on the environment and biodiversity. The European Commission is working to ensure 
that appropriate indicators are available for monitoring and analytical purposes, for example, 
based on sustainable development indicators (EC, 2011b) (see Section 5.4).  
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Strategies and implementation 
The Netherlands wants to continue to play a role in tackling global problems such as food and 
water shortages (Ministry of BuZa, 2011). The strategies described below have been formulated 
in various policy notes (Ministry of IenM, 2011; Ministry of BuZa, 2011, 2012a, 2012b; 
Ministries of BuZa and EL&I, 2011; Ministry of EL&I, 2011, 2012). 
 
Policy coherence and mainstreaming 
Green growth offers opportunities for Dutch businesses. Countries and businesses that create 
solutions for sustainability problems will profit from that on the world market, according to the 
Dutch Ministry of IenM (2011). Sustainability policies should be related to the top economic 
sectors on which the Dutch economic policy is focused (Ministry of BuZa, 2011; Ministry of EL&I, 
2011). In the top sectors of agri-food and horticulture, water is an important production factor. 
Water is obviously the main resource of the top sector of water, but is also related to the top 
sector of chemistry.  
 
The environment and climate are cross-cutting themes of the focal points of ‘food security’ and 
‘water’ in international cooperation (Ministry of BuZa, 2011). The emphasis put on the 
integration of sustainability in economic development will increase the need for high quality 
knowledge and innovation that may enhance the competitiveness of the Dutch water sector.  
 
Biodiversity conservation and the sustainable use of the related natural resources should guide 
all relevant policies, including those on agriculture and fisheries, international cooperation, the 
environment, industry and trade, according to TBNH (2011). 
 
The Europe 2020 Strategy flagship initiative ‘A resource-efficient Europe’ is intended to ensure 
that ‘we optimise the synergies inherent in such a broadbased strategy, and that we identify 
and tackle the trade-offs as part of well-informed policy making. It requires a coherent analysis 
of the reasons why some resources are not used efficiently. From this starting point, it will be 
possible to make the case for mainstreaming resource efficiency into a wide range of policies, 
and to develop a set of tools to allow policy makers to drive forward and monitor progress’.  
 
Join forces with businesses, knowledge institutes and NGOs 
The Dutch Government aims to stimulate and facilitate cooperation for sustainable development 
by connecting parties, offering knowledge and information, and financially stimulating 
innovation (Ministry of IenM, 2011; Ministries of BuZa and EL&I, 2011). Therefore, it intends to 
cooperate with businesses, knowledge institutes and NGOs and invest in public-private 
partnerships such as the Sustainable Trade Initiative.  
 
The Dutch Government also advocates the use of the OECD Guidelines for Multinational 
Enterprises. It intends to support businesses, NGOs and knowledge institutes in their need for 
more synergy, efficiency and transparency regarding sustainability criteria and assessment 
methods for the sustainability of production processes and products. This will facilitate the 
development of sustainability standards and certification. 
  
Transparancy in the food chain: inform consumers 
Together with NGOs, the Dutch government aims to address consumers to stimulate sustainable 
consumption and increase the knowledge base within society. Consumers should be provided 
with accurate information about the way their food is produced, so that they can make informed 
decisions (Ministry of IenM, 2011).  
 
Sustainable water management in partner countries in international cooperation 
The Netherlands aims at improving water management in drainage basins in cooperation with 
(local) authorities, knowledge institutes and NGOs that are active in those drainage basins, 
using an integral approach of sustainable management of water resources and ecosystems and 
sustainable product chains. The responsibility relationship between authorities and water users 
receive special attention to increase ownership of water systems and stimulate sustainable use. 
The aim is to increase production by the sustainable use of land and water. Food production can 
be increased in agricultural areas that are irrigated, rain fed, or prone to flooding. Increases in 
food production in partner countries via programmes supported by the Netherlands will happen 
in an ecologically responsible manner. Sustainable production may be a catalist of economic 
growth and export as well as combat poverty. (Ministry of BuZa, 2012b; Ministries of BuZa and 
EL&I, 2011). 
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Join forces in the international arena  
The Dutch Government intends to uses its influence and participates in the steering of relevant 
multilateral organisations such as FAO, World Bank, IFAD, UNICEF, WHO, Asian and African 
Development Bank and the EU, to propagate sustainability and pursue ‘international water 
diplomacy’ (Ministry of BuZa, 2011). For example, the World Bank could be asked to monitor 
the strict compliance with guidelines in the field of sustainability and corporate social 
responsibility in financed projects (Ministry of BuZa, 2012b). In the context of sustainable 
development and economic diplomacy, there may be closer cooperation with organisations such 
as the World Business Council for Sustainable Development and World Economic Forum.  

 

7.3 Usefulness of the water footprint indicator 
 
The water footprint indicator hardly reflects environmental impacts, or resource use efficiency or 
sustainability of water use, and is not suitable to be used for setting goals, defining problems, 
developing strategies or monitoring in the context of sustainability policies (see conclusions in 
Chapter 2). Nor is the indicator suitable to inform consumers about the level of sustainability of 
their consumption, to help them making informed decisions, or to be applied in certification and 
labeling. Information about resource use without the context of the environmental, social and 
economic impacts caused by this use, has no value for sustainability policies. In the case of 
water resources, sustainability boundaries are set at the scale of drainage basins and 
groundwater aquifers. This is different from, for example, greenhouse gas emissions, where 
planetary boundaries are set on a global scale. Therefore, in order to make this a useful 
indicator for policy-making, information on the location of a water footprint is essential. 
 
The grey water footprint is an exception. It is an environmental impact indicator as it is a 
measure of the severity of overall pollution along the product and supply chain, set against 
water quality standards. However, water quality aspects are not fully elaborated in water 
footprint tools and databases, and a lack of data may hamper practical application. For 
companies that monitor their own pollution and that of their suppliers, the grey water footprint 
could be a useful indicator for setting emission reduction targets, monitoring and reporting on 
progress made in emission reduction, and benchmarking. For countries and companies that 
depend on default databases, rules of thumb or models to calculate their grey water footprint, 
this footprint would give an impression of the overall pollution along their product and supply 
chains. But for benchmarking, monitoring and reporting on progress made in emission 
reduction, a grey water footprint calculated in this way would not be distinctive enough. 

 

7.4 Usefulness of water footprint sustainability assessment 

A water footprint sustainability assessment can be a useful approach to set priorities for further 
investigation and policy-making in the field of sustainability. In such water footprint 
sustainability assessments, unsustainable hot spots could be traced along production and supply 
chains. These are locations where a production process uses water from overexploited water 
resources, pollutes water to the point of exceeding water quality standards, or where water 
allocation and use are considered unfair or inefficient. Production or consumption of goods and 
services cannot be considered sustainable if one of the water footprint components along the 
product and supply chain would be located in an unsustainable hot spot.  
 
Steps in a water footprint sustainability assessment 
The Water Footprint Assessment Manual by Hoekstra et al. (2011) describes a theory and 
provides certain formulae for assessing the sustainability of water footprint components based 
on water volumes, and for tracing unsustainable hot spots. There are also other approaches to 
trace unsustainable hot spots; for instance, in corporate water risk assessment and Life Cycle 
Assessment. As methods and applications are still developing and in an experimental phase, 
there is a gap between the idea behind and theoretical potential of these tools and their 
applicability in current practice of Dutch policy-making. Currently, there are more opportunities 
for application at company level than at national level, as companies usually know the water use 
and pollution along their production chains and are able to assess that of their supply chains.  
 
A major handicap on a national level is the lack of geographically detailed data providing 
information about locations and sizes of water footprint components and about the vulnerability 
of such locations in terms of water scarcity, pollution, fairness or efficiency of water allocation 
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and the effectiveness of water governance. Data gathering and processing on a national scale in 
the Netherlands are not accurate enough to provide this information. Top-down generated data 
that are based on trade statistics are insufficiently geographically focused, and currently there is 
no institution that - bottom-up - gathers and subsequently aggregates data generated by 
companies into information about hot spots on a national scale. For the time being, an update of 
top-down generated data to determine potentially risky commodities imported into the 
Netherlands could be combined with assessments carried out by companies to verify these 
findings. 
 
The amount of ‘virtual’ water imported into the Netherlands is related to the goods and services 
that are consumed by the Dutch public, either directly or after local processing, or to goods that 
are further processed in the Netherlands and subsequently exported again, or to goods in 
transit. These different flows of goods each involve certain actors. If the water footprints of 
Dutch consumption and production are considered, there is an overlap in the production for the 
Dutch market. The following exploration only refers to products that are consumed or produced 
within the Netherlands, as it is assumed that there are more options to influence their supply 
chains than those of goods in transit.  
 
Distinguish between green, blue and grey water and locate footprint components  
In order for the water footprint approach to be useful for sustainability policies, first a 
differentiation should be made between the three components: ‘green water’, ‘blue water’ and 
‘grey water’, as they all have different impacts on the environment. Most environmental 
problems are related to blue and grey water, which are often the smallest components of a 
water footprint. The water footprint components should be located and placed in their physical 
and socioeconomic contexts to reveal their contribution to water-related problems. Impacts 
depend on the vulnerability of the catchment area where the footprint component is located or 
the groundwater aquifer from which water is abstracted, and on other strains put on local water 
resources. Vulnerability has a physical and a governmental dimension, the latter referring to the 
existence of accurate institutions for developing water management policies, and enforcing 
implementation and compliance with standards.  
 
A blue water footprint component may contribute to overexploitation of water resources at hot 
spots. Water shortages may occur year-round or specifically in dry seasons or periods. A certain 
minimum water flow is required to sustain aquatic ecosystems and the human well-being and 
livelihoods that depend on them.  
 
To assess the environmental impact of the grey water footprint and develop strategies to reduce 
it, it is necessary to assess water pollution and water quality at the locations of the footprint as 
well as the effects downstream. According to the method described in the Water Footprint 
Assessment Manual (Hoekstra et al., 2011), polluting emissions are converted to volumes of 
water and these volumes subsequently are compared against the assumed run-off in the 
catchment area. This may be a suitable method in modelling, but in actual practice it has proven 
to be more convenient to directly assess the emissions along the product and supply chains and 
their effects on water quality. To reduce the emission of pollutants it is necessary to know the 
types of pollutants and relevant production processes involved. The most appropriate level for 
doing so would be the company level.  
 
A green water footprint does not reflect environmental impact unless a certain crop evaporates 
more water than the natural vegetation would have done. The green water footprint is directly 
related to land use and relevant for issues concerning fairness and economic efficiency of land 
and water allocation (Hellegers, 2011). Making the green water footprint more resource-efficient 
by optimising the use of rainwater (green water) also may reduce the need for irrigation (blue 
water), or irrigated agriculture elsewhere. Green water is directly influenced by changes in 
precipitation patterns caused by climate change. Therefore, green water is a relevant 
component in catchment assessments that include future scenarios.  
 
Assessment of water resources in catchment areas  
An important step in a water footprint sustainability assessment is an integrated water resource 
study of the catchment areas or sub-catchment areas where the major water footprint 
components are located, comparing total water use to availability and total water pollution to 
assimilation capacity. Information about unfair or inefficient water use may be gathered from 
local stakeholders or authorities.  
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Information about the sustainability of water use and pollution in catchment areas may also be 
available, as catchment studies are not new and methods and tools for these types of studies 
have been developed also outside the water footprint community. The strength of adding a 
water footprint approach to a catchment study would be the involvement of distant consumers, 
producers and investors – in addition to local stakeholders and authorities – in addressing water 
problems in hot-spot areas (Bayer et al., 2009; Pfister, 2011). All actors involved share the 
interest and responsibility to manage water resources well. In this way, strategies of integrated 
water resource management in catchment or sub-catchment areas can be supplemented with 
companies’ strategies of risk perception and reduction, thus reinforcing each other.  
 
Usefulness for formulating objectives and setting targets 
Sustainability policy should focus on eliminating and preventing unsustainable hot spots along 
product and supply chains. Targets and objectives for sustainably dealing with water in product 
and supply chains could be formulated on both company, national and European scales, in terms 
of reducing blue water footprints in areas with water scarcity, and reducing water pollution 
starting with vulnerable locations. However, it is usually not enough to reduce one blue or grey 
water footprint for the elimination of those hot spots. Sustainable water use can only be 
achieved in cooperation with local authorities and other actors in catchment or sub-catchment 
areas where the hot spots are located. Groundwater aquifers may involve other actors and 
authorities. Elimination of hot spots needs tailor-made solutions in the context of integrated 
water resource management. Companies and investors along supply chains with a footprint in 
these areas may contribute to these solutions in the form of technical or financial support, 
knowledge or facilitation. Countries may do the same in the context of bilateral cooperation, 
involving local authorities and actors as well as ‘distant’ stakeholders along the supply chain to 
organise more leverage. 
  
The water footprint approach could add an extra dimension to targets that are focused on 
improving water productivity, increasing food production in an ecologically responsible manner 
and reducing tensions about water management in drainage basins in programmes supported 
by Dutch international cooperation. Along the lines of ‘water footprint thinking’, increased 
production of export crops and products in an ecological responsible manner could be achieved 
and measures could be taken to counter water stress with the involvement of actors in the 
supply chains of these crops and products. 
  
A global objective for sustainable water use could be to produce as many water-demanding 
goods as possible at locations with abundantly available green and renewable blue water – 
within limits set by other interests, such as the preservation of ecosystems and biodiversity. 
This would minimise the environmental impact related to the water footprint of global 
production. This point is mentioned as one of the reasons for taking green water into account in 
water footprint assessments (Hoekstra et al., 2011). There are developments in this direction 
where countries and companies look for arable land in areas that enable rain-fed agriculture, 
driven by water risk management and water scarcity within their own borders. These 
developments may have positive spin-offs for countries with water abundance, as they offer 
economic opportunities, but may also present negative spin-offs for communities if they lead to 
land and water grabbing. Global optimisation of production based on the availability of natural 
resources seems only a sustainable solution if it goes hand in hand with vigorously enforced 
fairness criteria. In addition, the locations of such optimisation of production, from a perspective 
of sustainable resource use, should be chosen based on other criteria in addition to water 
availability.  
 
Usefulness for problem definition 
The contribution of Dutch consumption and production to worldwide unsustainable water use 
can be indicated by the volumes of ‘virtual’ water imported from unsustainable hot-spot areas, 
where grey water volumes are related to hot spots of water pollution and blue water volumes to 
hot spots of water stress. In case of unfair water allocation or inefficient water use, green water 
volumes are also relevant. Not only the volumes of unsustainably used water, but also and 
especially the locations of the hot spots and commodities involved are useful for a more precise 
problem determination. As described above, currently, accurate data are lacking to calculate 
these quantities on a national scale, but an estimation can be made of most risky commodities, 
along the same lines as was done by Van Oel et al. (2008) for Dutch consumption (Section 3.3).  
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Usefulness for monitoring and evaluation 
Water footprint data on a national scale are currently not distinctive enough to monitor the 
progress made in sustainably dealing with water related to Dutch consumption and production. 
However, accurate data may be available or could be made available at company level. The 
Dutch Government could consider investigating the feasibility of investing in a system of 
bottom-up monitoring of blue water footprints and pollution in hot spots related to Dutch 
consumption and production, based on reporting by companies. Priorities could be those 
commodities with a high risk of being unsustainable, traced by analyses based on trade 
statistics.  
 
Companies would do better to report in their sustainability reports any progress made in 
reducing their blue water footprint and the emission of pollutants in unsustainable hot-spot 
areas, rather than revealing their overall water footprint. Progress made towards a fair and 
efficient allocation of land and water could be part of certification procedures for good water 
stewardship. Companies could monitor and report their efforts and projects in hot-spot areas as 
well as any resulting reduction in water use and pollution. However, monitoring the outcome in 
terms of the sustainable state of water systems in catchment areas or groundwater aquifers 
remains the responsibility of local authorities. 
  
A water footprint approach can play a role in the assessment of the dimensions of sustainability 
in partner countries, in the context of international cooperation. Water scarcity or pollution may 
be caused or partly caused by the production of export goods, in other words by the 
unsustainable water footprints of distant consumers and producers. Production of export goods 
may also be related to problems of fairness and economic efficiency in land and water allocation 
and fair distribution of profits. This gives an external dimension to the sustainability of resource 
use in partner countries. 
 
Usefulness for policy strategies and implementation 
Mainstreaming and joining forces with businesses, knowledge institutes and NGOs 
The prominent position of the Netherlands in the global agricultural market offers opportunities 
to stimulate companies to trace their activities in hot spot areas, to stimulate their work on 
reducing water stress and pollution in these hot-spot areas, and to prevent the emergence of 
new ones. The Dutch Government may build on the increasing public awareness of the global 
dimension of water problems to urge companies to act accordingly. Government, companies, 
NGOs and networks, such as sector organisations and round-tables, could collaborate in this 
process.  

This fits well with the growing attention that companies and investors award to sustainable 
corporate water management and water-related business risks, addressing both direct and 
supply chain operations. Tools and reporting formats have been developed to support these 
initiatives in the context of corporate risk assessment, standards for good water stewardship 
and Life Cycle Assessment (Appendix 5). These initiatives could join forces with the water 
footprint community, to support further development and the practical application of methods 
and tools supporting sustainable water use in product and supply chains. The Dutch 
Government could stimulate and facilitate these processes of cooperation. It could facilitate and 
stimulate the exchange of data, experience and knowledge and stimulate benchmarking, as lack 
of data is a problem and water footprint sustainability assessments by companies are in an 
experimental phase. The Water Footprint Network and sector networks play a central role in this 
learning process. 

Water issues in product and supply chains should be included in sustainability standards for 
organisations and products. Dutch companies and NGOs, currently, are actively involved in 
several round-tables (on soy, palm oil, cotton, and biomass for energy) and could expand on 
the information generated by these initiatives to also include other commodities. The Dutch 
Government could use its influence to support the adoption of supply-chain-related water issues 
in such round-table discussions and, for instance, in the performance standards and tools of the 
World Bank’s IFC, Global Water Partnership, WBCSD and Global Reporting Initiative. Initiatives 
to internationally harmonise organisation and product certification methods that include water in 
product and supply chains also could be supported.  
The Dutch Government requires from internationally operating companies that they comply with 
the OECD Guidelines for multinational enterprises. These recently have been supplemented with 
new guidelines that deal with supply chains in addition to production processes by companies 
themselves, but do not specifically address water issues. Tracing hot spots in production and 
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supply chains and working on solutions with local authorities and stakeholders in the context of 
integrated water resource management could be considered to be an interpretation of 
addressing water issues according to the general guideline ‘dealing responsibly with natural 
resources’.  
 
Connecting supply chains to catchment areas 
Actors in supply chains can be involved in sustainable water management, reducing water stress 
and increasing production in a sustainable way in catchment areas where bilateral projects are 
carried out in the context of international cooperation. 
 
Informing consumers 
Consumers could be informed about distant water problems related to products, alternatives 
that do not have these problems, and activities that are being undertaken to solve these 
problems.  
Harmonisation of standards in the food sector is definitely needed, as there is a myriad of 
standards and labels, but not one completely satisfying for all targets of sustainable water use. 
The ENVIFOOD initiative looks promising and could be followed and stimulated. The European 
Ecolabel for non-food products, based on LCA, endeavours to become a standard at European 
level but does not include water quantity aspects. Incorporation of water quantity aspects in the 
Ecolabel could be proposed.  
 
Joining forces in the international arena  
In international fora with multilateral and funding organisations and national governments, 
dialogues may be started on the tension that exists between agricultural export activities and 
water scarcity and pollution. Countries may be encouraged and supported to carry out economic 
analyses of water supply and demand options for the future. (Postle et al., 2011). For example, 
trade missions to rapidly growing economies, such as those of China, India and Turkey, could be 
used to discuss the risks stemming from unsustainable water use and to promote these 
economic analyses. China, India and Turkey, currently, are facing increasing problems of water 
scarcity and pollution. 

 

7.5 Options for Dutch policies to stimulate sustainable water use  
 
Sustainable water use may be addressed in several policy fields and focused on consumer 
behaviour, resource efficiency in the product and supply chains, reducing impacts in catchment 
or sub-catchment areas and groundwater aquifers, and reducing the use of hazardous materials 
in general (EU REACH Regulation (Registration, Evaluation, Authorisation and Restriction of 
Chemical Substances) and EU pesticide authorisation arrangements). Key question is not just 
about the usefulness of the water footprint for Dutch policy making, which is a one-way 
approach, but also about how Dutch policies could support the development and implementation 
of the water footprint and other approaches that address water use in production and supply 
chains, such as water risk assessments and Life Cycle Assessments, so that they could become 
more useful for reaching the goal of global sustainable water use. This is a shared goal. 
  
Specifically, the Dutch Government could take action in the various fields as described below: 
 
In international trade and economic policies, the government could: 

• use its prominent position in agricultural trade to promote and stimulate sustainable 
water use in product and supply chains; 

• stimulate Dutch enterprises that do business abroad to meet sustainability standards 
that include sustainable water management in their product and supply chains and 
report their performance, and impose this on businesses that receive some form of 
financial support;  

• stimulate the application of European standards and regulations on the use of hazardous 
materials and the emission of pollutants by companies connected to Dutch consumption 
and production in countries that do not have strict regulation themselves; 

• stimulate innovations that serve good water management in relevant top sectors; 
• use international trade missions to rapidly growing economies to discuss the economic 

risks stemming from unsustainable water use and to promote economic analyses of 
water supply and demand options for the future.  
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In international cooperation, the government could: 
• start dialogues with international funding organisations, governments of partner 

countries and other relevant parties, on the tensions that exist between export activities 
and water scarcity and pollution;  

• encourage partner countries in international cooperation that face water scarcity or 
pollution problems to carry out economic risk assessments regarding their water use 
and allocation, involving companies with a footprint in the related hot-spot areas; 

• apply a ‘water risks and sustainability’ check within the framework of international 
cooperation for supported economic projects in partner countries; 

• promote a joining of forces between sustainable supply chain management and 
integrated water resource management in hot-spot catchment areas.  
 

In relation to standards and certification, the government could: 
• stimulate initiatives to internationally harmonise standards for good water stewardship 

and corporate water disclosure; 
• support initiatives to internationally harmonise the way water issues are addressed in 

product labelling; 
• Elaborate on the OECD Guideline for multinational enterprises ‘dealing responsibly with 

natural resources’ for water.  
 

In relation to consumers, the government could: 
• support campaigns to educate consumers and raise awareness of the environmental 

impacts of consumption, including those on global water resources.  
 
 
In relation to research and development, the government could: 

• stimulate cooperation between different networks to join forces for the development of 
tools and databases that would be useful for making product and supply chains more 
sustainable, also in relation to water use; 

• support the development of the water footprint theory, for instance, by stimulating and 
facilitating an open forum discussion about the theory, including methods and criticisms; 

• support the development of methods that couple production and supply chain 
assessments to socioeconomic assessments of water allocation in catchment areas.  
 

In relation to monitoring and data processing, the government could: 
• Investigate the feasibility of organising bottom-up data gathering and data processing 

related to water pollution along product and supply chains, blue water footprints in hot-
spot areas and progress made towards tackling water problems in hot-spot areas, to be 
aggregated into information on a national scale; 

• stimulate Statistics Netherlands and other relevant institutes to collect the data needed 
to perform reliable water footprint sustainability assessments on a national scale;  

• work towards agreement on monitoring methodologies and commitment on the data 
flow process on a European level, under the flag of the EU Resource Efficiency Roadmap.  

 
 

7.6 Conclusions 
 
The local context of a water footprint is essential for making it into a useful tool for 
sustainability policies  
Boundaries for sustainable use of water resources are set at the scale of catchment areas and 
groundwater aquifers. Approaches that aim for the sustainable use of water resources should 
consider the vulnerability of catchments and groundwater aquifers. As the water footprint 
indicator does not do this, it is not suitable to be used for setting targets and developing 
strategies for sustainability policies, nor for benchmarking, certifying or monitoring the progress 
made by companies, consumers or countries towards sustainable water use. Moreover, the 
indicator does not offer appropriate information for consumers to make sustainable choices.  

Only the grey water footprint component can be considered an indicator of environmental 
impact, as it reflects severity of overall pollution along product and supply chains, set against 
water quality standards. Its usefulness in practice depends on data availability. Companies that 
monitor their own emission of pollutants to water and that of their direct and indirect suppliers 
may use the indicator for setting emission reduction targets, as well as for benchmarking, 
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monitoring and progress reporting. On a national scale, this indicator is currently not distinctive 
enough to be used for benchmarking and monitoring. For formulating strategies and measures, 
the grey water footprint does not offer enough information for companies or countries, as this 
would require information on types of pollutants, locations of the pollutions as well as 
production processes.  

A water footprint sustainability assessment considers sustainability of water use and pollution in 
catchment areas and groundwater aquifers and, therefore, is useful for sustainability policies. In 
such water footprint sustainability assessments unsustainable hot-spot areas could be traced 
along the product and supply chain, where production processes use water from overexploited 
water resources, pollute water to the point of exceeding water quality standards, or where water 
allocation and use are considered unfair or inefficient. Production and consumption of goods and 
services cannot be considered sustainable if one of the water footprint components along the 
product and supply chains would be located in an unsustainable hot-spot area.  

However, although the theory and ideas behind the water footprint sustainability assessment 
are useful and essential to make consumption and production sustainable in terms of water use, 
the method is still being developed and in an experimental phase. This is hampering its practical 
application. On a national scale, data are not accurate enough to locate water footprints in 
sufficient detail to trace hot-spot areas. Top-down generated data based on trade statistics are 
insufficiently geographically focused, and currently there is no institution that - bottom-up - 
gathers and subsequently aggregates data generated by companies to information about hot-
spot areas on a national scale. For the time being, an update of top-down generated data to 
determine potentially risky commodities could be combined with assessments carried out by 
companies to verify these findings. There is a central role for companies as these are in a 
position to trace and track possible hot-spot areas along their production and supply chains and 
in product use. They too can use a multi-stage approach, first tracing potentially risky 
production processes and locations, followed by a more profound investigation. In order to do 
this, they could use methods offered by corporate risk assessments, Life Cycle Assessments or 
water footprint sustainability assessments.  

National or corporate sustainability policies with regard to water could be focused at resolving 
and preventing unsustainable hot-spot areas. Strategies could be aimed to reduce water 
pollution and blue water use in these hot-spot areas. Countries and companies could also 
support sustainable use of water resources in catchment areas, sub-catchment areas or 
groundwater aquifers where they have a water footprint. Green and blue water use and water 
pollution are relevant for a fair allocation and sustainable and efficient use of land and water. 
Integrated water resource management in catchment areas should involve local actors as well 
as ‘distant’ actors in the supply chains with a footprint in those areas.   

This approach fits with the growing attention paid to supply chains by companies from a general 
sustainability or business-risk perspective, and may contribute to the mitigation of global water 
problems. It may generate additional resolving power as – in addition to local stakeholders and 
authorities – it also involves distant consumers, producers and investors along the supply chain 
when addressing water problems in unsustainable hot-spot areas. In this way, strategies of 
integrated water resource management (IWRM) in catchment areas and those of risk reduction 
by companies may reinforce each other.  

There are several options for Dutch policies to support sustainable water use along product and 
supply chains, within the context of economic and trade policies, international cooperation, 
standards and certification, consumer education, research and development, and monitoring.  
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Appendix 1:  
Translation of the Motion by Hachchi and Ferrier 
 
MOTION by Members of the Dutch House of Representatives Hachchi and Ferrier 
Submitted 5 April 2012 
 
The House of Representatives, 
 
after hearing the deliberations, 
 
has found that many people, currently, still do not have access to clean drinking water and 
sanitary facilities, and that increasing water scarcity is a threat to sustainable growth in many 
developing countries; 
 
has found that the Netherlands, by importing water-intensive goods such as clothing made of 
cotton, is a ‘virtual’ importer of 71 billion cubic metres of fresh water, and therefore takes a 
position in the global top ten; 
 
is of the opinion that, within the context of the broader coherence of policy on developing 
countries, efforts to reduce the Dutch water footprint abroad should be a government priority, 
especially in areas affected by water scarcity, 
 
requests that the government, in its economic policy, aims for Dutch companies to present their 
water footprint and to reduce this footprint in those areas that are affected by water scarcity, 
for example, by actively addressing companies that receive support through export guarantees 
or innovation subsidies to reduce their water footprints, and to request that these companies 
calculate their water footprints and include this information in their sustainability reports; 
 
also requests that the government, on an EU level, during the reform of the Common 
Agricultural Policy, will aim to reduce the subsidising of water-intensive agriculture in areas of 
water scarcity, such as the cotton production in Mediterranean countries, 
and proceeds to the order of the day. 

 

Hachchi 

Ferrier 

 

kst-32605-81 

ISSN 0921 - 7371 

The Hague 2012 House of Representatives (Tweede Kamer), meeting year 2011–2012, 32 
605, no. 81 
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Appendix 2: 
Translation of the letter by the State Secretary of Foreign Affairs to the Dutch 
House of Representatives concerning the Hachchi–Ferrier resolution 
 
To the Chair of the House of Representatives  
Binnenhof 4 
The Hague 
 
Date: 6 June 2012 
Subject: The suspended resolution by Hachchi and Ferrier on the water footprint (32605 no. 81) 
 
 
Dear Chair, 
 
Enclosed, also on half of the State Secretary of Infrastructure and the Environment, please find 
my response to the suspended resolution by Hachchi and Ferrier on the Dutch water footprint 
abroad (32605 no. 81). As agreed, I conferred with my colleague at the Ministry of Economic 
Affairs, Agriculture and Innovation as well as with Statistics Netherlands. 

Within the context of the broader coherence of policy on developing countries, the Dutch 
Cabinet supports the government efforts to reduce the Dutch water footprint abroad, especially 
in areas affected by water scarcity. Further research will be required in order to determine 
whether the water footprint approach would be an appropriate policy tool for coherence with 
regard to water scarcity. 

The first part of the resolution concerns the aim to have Dutch companies report on their water 
footprint abroad. A number of companies is already paying attention to water issues in their 
sustainability report. Companies that receive subsidies, to a certain extent, are asked about the 
impact of their activities related to water use. For example, insurance company 
Exportkredietverzekeringen (EKV) already pay attention to water scarcity in their environmental 
and social effects report, as this applies to EKV’s risk-bearing projects.  

In the second part of the resolution, the government is requested to persue, on an EU level, 
during the reform of the Common Agricultural Policy, the reduction in the subsidising of water-
intensive agriculture in areas of water scarcity.  

The Dutch Govenment, in EU context, strives for a full reduction in the support that is directly 
linked to production. Cabinet efforts concerning the European Commission’s proposals for 
reform of the Common Agricultural Policy (CAP) for the 2014–2020 period already have been 
reported to the Dutch House of Representatives (TK 28 625, no. 117). The Dutch Cabinet also 
supports EC proposals for using the CAP to achieve the European objectives for 2020. Important 
themes, in this respect, are sustainable agricultural production and innovation, also involving 
issues such as the efficient use of water. 

Cabinet in its efforts regarding the current CAP, generally, strives for greater coherence 
between policies on developing countries, with an emphasis on the monitoring of external 
effects on developing countries (also see the Cabinet reaction). 

In summary, the first part of the resolution may be seen as supporting policy. Further research, 
however, is required into the suitability of the water footprint as a policy tool for Dutch policy. 
Therefore, I have requested the PBL Netherlands Environmental Assessment Agency to conduct 
a study into this subject. Together with Statistics Netherlands (CBS) and CPB Netherlands 
Bureau for Economic Policy Analysis, PBL monitors the Cabinet’s Sustainability Agenda for a 
green growth strategy for the Netherlands (Groene Groeistrategie voor Nederland, TK 33 041 
no. 1). Within this context, PBL is already working on a report about reducing the ecological 
footprint and making it more sustainable. The requested study on the water footprint can build 
on its results. Furthermore, I hereby emphasise the importance of sustainable agriculture in 
European areas with water scarcity. The Dutch Cabinet does not consider a one-sided reduction 
in EU subsidies as the most suitable instrument to achieve this. The Netherlands, therefore, 
supports the European Commission in using the Common Agricultural Policy for achieving the 
European objectives for 2020. I, thus, strongly advise against the second part of this resolution 
in its current form. 
 
The State Secretary of Foreign Affairs, 
Ben Knapen  
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Appendix 3: Company-level water footprint studies 

The table below presents an overview of company-level water footprint studies and pilot studies, 
compiled from Postle et al. (2011) and WFN (2012) and supplemented by own research. 

 

Company Main activities WFN1) Mandate2) Water footprint reports 

Anglo American mining - - - 

BIER3) beverages   BIER (2011) 

Borealis chemicals - - Borealis (2009), Katsoufis 
(2009) 

C&A clothing ++ - - 

Concha & Toro wines + - - 

CosuizAgua4) various   Borgensten et al. (2010) 

Dole Food 
Company 

food + - Sikirica (2011) 

Heineken5) beer + + - 

Jain Irrigation 
Systems 

irrigation, food + - Larson et al. (2010) 

Kimberly-Clark paper-based 
products 

- - - 

Lafarge building materials + - - 

Mars Australia food - - Ridoutt and Pfister (2010) 

Multi-One Design sailing boats - - - 

Natura personal care + - - 

Nestlé food, beverages + + Chapagain and Orr (2010) 

PepsiCo food, beverages + + - 

Raisio food + - - 

Royal Dutch Shell oil - + - 

SABMiller beer + + SABMiller (2009, 2010, 2011) 

Stora Enso forestry products + + - 

Suez Environment water 
management 

- + - 

The Coca-Cola 
Company 

beverages + + TCCC (2010, 2011) 

The Danone Group food, beverages - + - 

Unilever food, beverages, 
cleaning, personal 
care 

+ + - 

UPM Kymmene forestry products + + Rep (2011) 

Veolia 
Environment 

water and waste 
management 

- - - 

1) Water Footprint Network: ++ = Sponsoring Partner; + = Regular partner; - = No partner. 
2) UN CEO Water Mandate: + = Endorsing company; - = No endorsing company. 
3) Beverage Industry Environmental Roundtable. 
4) A partnership with Alpina, Clariant, Holcim, Nestlé and Syngenta. 
5) See Heineken (2010, 2011, 2012). 
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Appendix 4: Round tables on sustainable supply chains 

A number of round tables and comparable business initiatives are addressing sustainable 
production and supply chains for various products. All these initiatives, to a greater or lesser 
extent, are involved in water-footprint-related issues that are incorporated in standards and 
certification schemes. Explicit references to water footprints are only made in three cases, 
namely Textile Exchange, the Beverage Industry Environmental Roundtable (BIER) and the 
European Food Sustainable Consumption and Production (SCP) Round Table. 

Round tables or comparable business initiatives on sustainable supply chains have been 
established for the following products or product groups: 

- Tea 
 Started in 1997 as a group of UK-based tea packing companies, such as the Tea Sourcing 

Partnership, the Ethical Tea Partnership (ETP) was founded in 2004,. The ETP has increased 
active communication with stakeholders and plays a more proactive role in the ethical trade 
in tea (ETP, 2012). Members of ETP are 23 tea companies, working with tea producers and 
companies at each end of the tea supply chain, to create a thriving tea industry that 
operates with social fairness and that is environmentally sustainable. Since 2009, ETP has 
been involved in the tea programme of the Dutch Sustainable Trade Initiative (IDH, 2012a). 
The ETP Standard applies to all locations where tea leaves bought by ETP members are 
produced or processed. 

- Cotton 
 First started in 2001 as the Organic Exchange, its successor, the Textile Exchange, was 

founded is 2002 as a non-profit, membership-based organisation (TE, 2012). Currently, the 
Textile Exchange has around 180 members, mostly consisting of companies, and includes 
Levi Strauss, Nike, C&A and H&M. In addition, the Better Cotton Initiative (see below) and 
CottonConnect are also member of the Textile Exchange. Its mission is to inspire and equip 
people to accelerate sustainable practices in the textile value chain, focusing on minimising 
the harmful impacts of the global textile industry and maximising its positive effects. Water 
footprinting is an issue on the website of Textile Exchange in the context of the 
environmental impacts of cotton production on water, also providing a link to the UNSECO-
IHE report ‘The water footprint of cotton consumption’ (Chapagain et al., 2005). 

 The Better Cotton Initiative (BCI) was established in 2005 (BCI, 2012). BCI's philosophy is to 
develop a market for a new mainstream commodity: ‘Better Cotton’, and thereby to 
transform the cotton commodity to bring long-term benefits for the environment, farmers 
and other people dependent on cotton for their livelihoods (BCI, 2009). Members are societal 
organisations (including Solidaridad and WWF), producers, retailers, suppliers, 
manufacturers and associate members (including the Textile Exchange and CottonConnect). 
During the course of 2009, a group of private and public players developed a strategy to 
speed up the implementation of the Better Cotton System (BCI, 2012; IDH, 2012b). This 
gave birth to the Better Cotton Fast Track Programme, funded by three Dutch organisations 
(ICCO, IDH and Rabobank Foundation) and implemented by Solidaridad, WWF, 
CottonConnect and others. 

- Coffee 
 The Common Code for the Coffee Community (4C) project kicked off in 2003 (4C, 2012). The 

4C Association is a platform that brings together all relevant stakeholders in the coffee sector 
to address sustainability issues in a pre-competitive manner. To date, over 170 members 
have joined the platform, including coffee farmers, traders, industrial players, societal 
organisations (including Solidaridad) and private citizens. 

- Palm oil 
 Already in 2001, WWF began to explore the possibilities for a Roundtable on Sustainable 

Palm Oil (RSPO), which was eventually formally established in 2004 with a governance 
structure that ensures fair representation of all stakeholders throughout the entire supply 
chain, thus, also including banks, investors and private citizens (RSPO, 2012). The RSPO 
aims at a palm oil production that is sustainable – both environmentally and socially – and 
counts several hundreds of member organizations, among which 66 from the Netherlands, 
including Unilever, Ahold, CSM, Campina, Remia, AkzoNobel, Rabobank, Solidaridad and 
Alterra. 

- Sugar cane 
 Bonsucro is a non-profit multi-stakeholder organisation that strives to improve the social, 

environmental and economic sustainability of sugar cane by promoting the use of a global 
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metric standard, with the aim of continually improving sugar-cane production and 
downstream processing in order to contribute to a more sustainable future (Bonsucro, 2012). 
The organisation started in 2005 under the name Better Sugarcane Initiative (BSI), changing 
its name in 2010 to Bonsucro. The organisation has 59 members, including the Coca-Cola 
Company, PepsiCo, Unilever, CSM, Shell, Suiker Unie, IFC, Rabobank and WWF. 

- Soy 
 Started in 2004 as the Responsible Soy Forum, the forum was formalised and registered as 

the Round Table on Responsible Soy Association (RTRS) in November 2006 (RTRS, 2012; 
SSM, 2012). RTRS is a multi-stakeholder organisation, working at developing standards for 
responsible soy production, described as ‘soy production that is economically viable, socially 
equitable and environmentally sound’, with members from the production sector, industry, 
trade, finance, civil society, and working with observers representing for example NGOs and 
governments. To date, RTRS counts 150 members, including Ahold, AkzoNobel, 
FrieslandCampina, Nestlé, Shell, Unilever, IFC, Rabobank, Natuur&Milieu, Solidaridad, TNC, 
WWF, IDH and WUR. 

- Beverages 
 The Beverage Industry Environmental Roundtable (BIER), formed in 2006, is a partnership of 

16 global beverage companies, focusing on water stewardship, energy & climate change and 
stakeholder engagement (BIER, 2012a). Members of BIER include PepsiCo, the Coca-Cola 
Company, ABInbev and Heineken. 

 In 2010, the Beverage Industry Environmental Roundtable (BIER), formed a working group 
to evaluate and address the increasing global efforts to develop water footprinting 
methodologies (BIER, 2011). The working group’s resulting report provides guidance for 
beverage companies in the application of existing water footprinting tools and the 
development of new ones. In 2011, BIER completed its fifth annual water benchmarking 
study. The study evaluated the performance of more than 1,600 beverage manufacturing 
locations, representing 16 beverage companies (BIER, 2012b) and includes an evaluation of 
facility performance in water-scarce regions. In addition, the report presents the steps taken 
by BIER members to expand water stewardship beyond their company walls by accounting 
for water use in the supply chain. 

- Cocoa 
 The Roundtable for a Sustainable Cocoa Economy (RSCE) is an initiative promoting 

sustainable production and use of cocoa through dialogue and cooperation with all 
stakeholders along the production and supply chain, i.e. cocoa farmers and cooperatives, 
traders, exporters, processors, chocolate manufacturers, wholesalers, governmental and 
non-governmental organisations, financial institutions, as well as donor agencies (RSCE, 
2012). The RSCE is facilitated by the International Cocoa Organization (ICCO), a global 
organisation composed of both cocoa producing and cocoa consuming member countries 
(ICCO, 2012). 
The first meeting of the RSCE was held in 2007 in Ghana, the second in 2009 in Trinidad and 
Tobago. In both cases, the former Dutch Ministry of Agriculture, Nature and Food Quality 
was one of the sponsors. 

- Biofuels 
 The Roundtable on Sustainable Biofuels (RSB) is an international initiative coordinated by the 

Energy Center at EPFL in Lausanne that brings together farmers, companies, non-
governmental organisations, experts, governments, and inter-governmental agencies 
concerned with ensuring the sustainability of biofuel production and processing (RSB, 2012). 
In May 2007, the first meeting of its founding Steering Board was held. Currently, more than 
120 organisations from nearly 40 countries representing all sectors are registered RSB 
members, including DSM, Airbus, Boeing, Shell, WWF and the Dutch Ministry of 
Infrastructure and the Environment. 

- Food and beverages 
 The European Food Sustainable Consumption and Production (SCP) Round Table is an 

initiative that is co-chaired by the European Commission and food supply chain partners, and 
is supported by the UN Environment Programme (UNEP) and the European Environment 
Agency (EEA) (FOODSCP, 2012a). There are 24 member organisations representing the 
European food supply chain. Participation in the European Food SCP Round Table is also open 
to consumer organisations and environmental and nature conservation NGOs. The Dutch 
Ministry of Economic Affairs and the Dutch Ministry of Infrastructure and the Environment 
are two of the ‘observer organisations’. 



 

 

45 

 

 The aim of the European Food SCP Round Table is to establish the food chain as a major 
contributor to a sustainable consumption and production in Europe. The European Food SCP 
Round Table's activities will not only help to strengthen the long-term competitiveness of 
Europe's food chain, but also will support EU policy objectives, notably those outlined in the 
European Commission’s Action Plan on Sustainable Consumption and Production (SCP) and 
the Sustainable Industrial Policy. 

 Currently, the Working Group 1 of the round table is identifying scientifically reliable and 
uniform environmental assessment methodologies for food and drink products, considering 
their significant impacts across the entire product life cycle. This should result in the 
ENVIFOOD Protocol (the Protocol for the ENVIronmental assessment of FOOd and Drink 
(FOODSCP, 2012b). The protocol will follow the principles of Life Cycle Assessment (LCA) and 
will include a water footprint as one of the indicators. The Working Group 1 has 
recommended that this water footprint indicator should reflect impact and not be of the 
inventory (volumetric) type. 
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Appendix 5: Assessment tools  

To reduce the impacts of water footprints through sustainable water management, the first step 
would be to assess current water management practices, associated impacts and risks, and 
response options. To that end, a number of tools have been developed from different 
perspectives, sustainable corporate water management, sustainable water management in 
production and supply chains, and sustainable management of drainage basins. 
Below, the most relevant tools are identified: 

- Water Footprint Network 
The website of the Water Footprint Network (see Chapter 4) presents several tools and many 
publications; for instance, The Water Footprint Assessment Manual, calculators for individual 
water footprints, national water footprint case studies and a database (WFN, 2012). The 
methodology described in the manual can be applied to various types of water footprint 
assessments, including those on product and company level (see Chapter 2). The WaterStat 
database contains data from various studies on water footprints, virtual water, water scarcity 
and pollution. The Water Footprint Assessment Tool is planned to be a free online web 
application assisting users in water footprint quantification, sustainability assessment and 
response formulation. The beta release went online on 11 December 2012. Version 1.0, 
although originally planned to be released in December 2012, was not yet available online on 
11 December 2012 (WFN, 2012). 

- EUREAKA 
Under its 7th Framework Programme for Research and Technological Development, the EU 
has funded the One Planet Economy Network project (OPEN:EU). This work resulted in the 
free to use Internet tool EUREAKA, providing integrated ecological, carbon and water 
footprint data (OPEN, 2012; EUREAPA, 2012). The tool models the flow of goods and services 
between 45 countries and regions, covering the global economy for 57 individual sectors in 
the year 2004. The sectors cover a range from agricultural and manufacturing industries to 
transport, recreational, health and financial services. 

-  Global Water Tool 
The Global Water Tool (GWT), launched in 2007, is a free to use tool from the World 
Business Council for Sustainable Development (WBCSD) for companies operating in multiple 
countries to map their water use and assess risks for their global operations and production 
and supply chains (WBCSD, 2012). It does not provide specific guidance on local situations 
that require more in-depth systematic analysis (see Local Water Tool). 
The tool was developed under the leadership of WBCSD member and global engineering 
company CH2M HILL. An advisory board of 21 other global companies, among others Shell 
and Unilever, provided oversight and pilot testing. Expertise was provided by The Nature 
Conservancy and the Global Reporting Initiative. More than 300 corporations have used the 
tool which is regularly updated with improved data sets and functionalities. 

- Local Water Tool 
The Local Water Tool (LWT), launched in March 2012, is a free to use tool from the Global 
Environmental Management Initiative (GEMI) that will help companies conduct systematic 
assessments of their relationship to water in order to create site-specific sustainable water 
management strategies (GEMI, 2012a, 2012b). Supply chain aspects are not considered. 
GEMI is a non-profit organisation of 26 companies dedicated to fostering environmental, 
health and safety and environmental sustainability through the sharing of tools and 
information. The development of the tool was supported by an additional number of 
participants, among others AkzoNobel and Shell, and carried out in cooperation with the 
WBCSD to link the tool to the Global Water Tool. 

- Aqua Gauge 
 The Ceres Aqua Gauge is a free to use tool and associated methodology that allow investors 

to scorecard a company’s management of water risk against detailed definitions of leading 
practice (Ceres, 2012a, 2012b). Direct operations, supply chains as well as the impacts of 
product use on water are considered. 
Ceres is a US-based coalition of investors, environmental groups, and other public interest 
organisations working with companies to address sustainability challenges, such as climate 
change and water scarcity. The tool was developed by Ceres in collaboration with the World 
Business Council for Sustainable Development (WBCSD), Irbaris, and the IRRC Institute. 
Input was provided by representatives from over 50 financial institutions, companies and 
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NGOs, among others PGGM Investments, Robeco Asset Management, WWF and The Nature 
Conservancy. 

- Water Risk Filter 
 The Water Risk Filter is an online application hosted by WWF (see Chapter 4) which is 

designed to help companies and investors to ask the right questions about water – to assess 
risks and give guidance on how to respond to such risks (WWF, 2012a). The application aims 
to cover all relevant aspects of water risks: physical risks (water scarcity, water pollution, 
ecosystem threats, dependency on hydropower) including those in the production and supply 
chain, regulatory risks and reputational risks. These risks comprise those that are basin-
related and company-related. Risk levels are determined according the scores on a set of 
indicators multiplied by a corresponding weighting. The scores come from a facility-specific 
questionnaire or are derived from a number of global data sources, including blue water 
scarcity and water footprint data from the Water Footprint Network. 
The application has been developed for WWF in collaboration with DEG KWF Bankengruppe. 

- Corporate Water Gauge 
 The Corporate Water Gauge is a tool of the Center for Sustainable Organizations (CSO) 

providing an indicator for measuring the ecological sustainability of an organisation’s water 
use, using a watershed-centric approach (CSO, 2012). Supply chain aspects are not 
considered. 
The tool is not available for free. Licences are granted to clients who engage CSO to either 
provide related training, or assist with at least one application at a site of their choosing.  

- Aqueduct 
 The World Resources Institute (WRI) is developing the Aqueduct Water Risk Atlas from which 

a first version is now available for free on the Internet (WRI, 2011, 2012). At the heart of 
Aqueduct is a global database of water risk information that will enable companies, investors, 
governments and others to create detailed water risk maps. 
An Aqueduct Alliance, including the Netherlands Ministry of Foreign Affairs, supports the 
project financially and expert advisors from companies, government agencies, NGOs and 
academia participate in Aqueduct Alliance Working Groups. 

- GWP toolbox 
The toolbox developed by the Global Water Partnership (see Chapter 4) is a free and open 
database to support integrated water resource management with a library of background 
papers, policy briefs, technical briefs and perspective papers as well as huge sections of case 
studies and references in each tool (GWP, 2012b). The toolbox pays only limited attention to 
supply chain aspects and the water footprint concept. 

- Charting Our Water Future  
Charting Our Water Future is a report by the 2030 Water Resources Group on the 
possibilities to close the growing gap between (blue) water supply and demand (2030WRG, 
2009). The report provides an analytical framework to facilitate decision-making and 
investment in measures increasing supply and improving water productivity. As a key tool, 
the ‘water-marginal cost curve’ is presented, which provides a microeconomic analysis of the 
cost and potential of a range of existing technical measures to close the projected gap 
between demand and supply within a particular basin area. The report offers case studies 
from four countries with drastically different water issues together with an extensive list of 
assessed measures. 

  



 

 

48 

 

References 

 
2030WRG (2009). Charting Our Water Future, The 2030 Water Resources Group. Available at 

http://www.mckinsey.com/Client_Service/Sustainability/Latest_thinking/Charting_our_water
_future. 

2030WRG (2012). The Water Resources Group Background, Impact and the Way Forward, The 
2030 Water Resources Group. Available at 
http://www3.weforum.org/docs/WEF/WRG_Background_Impact_and_Way_Forward.pdf. 

4C (2012). 4C Association for a better coffee world, http://www.4c-coffeeassociation.org/, 
accessed 5 July 2012. 

ACLCA (2012). Regional life cycle impact assessment characterization models. Life Cycle 
Assessment IX conference 2009, 
http://www.lcacenter.org/LCA9/special/Regionalization.html, accessed 31 October 2012. 

AWS (2012a). Alliance for Water Stewardship, http://www.allianceforwaterstewardship.org/, 
accessed 12 June 2012. 

AWS (2012b). The AWS International Water Stewardship Standard. FIRST DRAFT FOR 
STAKEHOLDER INPUT, Alliance for Water Stewardship. Available at 
http://www.allianceforwaterstewardship.org/assets/documents/AWS_Standard_First_Draft_v
_03_13_2012.pdf. 

AWS (2012c). AWS International Water Stewardship Standard Guidance Document FIRST 
DRAFT FOR STAKEHOLDER INPUT, Alliance for Water Stewardship. Available at 
http://www.allianceforwaterstewardship.org/assets/documents/AWS_Standard_Guidance_v_
03_13_2012.pdf. 

Backus G, Meeusen M, Dagevos H and Van ’t Riet J. (2011). Voedselbalans 2011. Deel I, LEI-
WUR, The Hague, the Netherlands (in Dutch). 

Bayer P, Pfister S and Hellweg S. (2009). Indirect Water Management: how we all Can 
Participate. In: Improving Integrated Surface and Groundwater Resources Management in a 
Vulnerable and Changing World (Proc. of JS.3 at the Joint IAHS & IAH Convention, 
Hyderabad, India, September 2009). IAHS Publ. 330, 2009, 98–102. 

BCI (2009). Production Principles & Criteria 2.0, Better Cotton Initiative. Available at 
http://bettercotton.org/files/BCSInfoPack/2A_Production_Principles_and_Criteria_2.0_final_e
ng_ext.pdf. 

BCI (2012). Better Cotton Initiative, http://www.bettercotton.org/, accessed 1 July 2012. 
Berger M and Finkbeiner M. (2010). ‘Water Footprinting: How to Address Water Use in Life Cycle 

Assessment?’, Sustainability 2(4): 919–944. 
BIER (2011). A Practical Perspective on Water Accounting in the Beverage Sector, Beverage 

Industry Environmental Roundtable. Available at 
http://www.waterfootprint.org/Reports/BIER-2011-WaterAccountingSectorPerspective.pdf. 

BIER (2012a). Beverage Industry Environmental Roundtable, 
http://www.bieroundtable.com/index.htm, accessed 2 July 2012. 

BIER (2012b). Water Use Benchmarking in the Beverage Industry. Trends and Observations, 
2011, BIER. Available at 
http://www.bieroundtable.com/files/BIER%20Benchmarking%20Publication%202012.pdf. 

Bonsucro (2012). Bonsucro, http://www.bonsucro.com/, accessed 6 July 2012. 
Borealis (2009). Water in action: assessing our water footprint, Borealis & Swedish Royal 

Institute of Technology (KTH). Available at 
http://waterfortheworld.net/uploads/tx_casestudy/Water_footprint_-
__W4W_2009_08_BB_2.pdf. 

Borgensten M, Mandl M, Renn M, Sonderer F and Stauffer I. (2010). The Water Footprint: 
A Case Study of Water Management in Colombia, University of St. Gallen. Available at 
http://www.msdconsult.ch/documents/2010/Water%20Footprint%20-%20DEZA%20-
%20Group%201.pdf?d8d70d15c6d9d3055465bbd884ad9677=2cd9922d5387e14c3e1834a6
5bea9352. 

C&A (2012a). Corporate Responsibility / Our stories, 
http://www.candacr.com/en/?content=zero-discharge, accessed 12 June 2012. 

C&A (2012b). We care Acting Sustainably. C&A – 2012, Fifth CR report, C&A. Available at 
http://www.c-and-a.com/uk/en/corporate/fileadmin/mediathek/uk-
uk/downloads/CSR_Report_2010_en.pdf. 

CBS (2011). Monitor Duurzaam Nederland, Statistics Netherlands, The Hague (in Dutch). 
Available at http://www.cbs.nl/NR/rdonlyres/C5AC3D1F-8479-4B10-8585-
A19166B3DA6B/0/2011a317pub.pdf. 

http://www.mckinsey.com/Client_Service/Sustainability/Latest_thinking/Charting_our_water_future
http://www.mckinsey.com/Client_Service/Sustainability/Latest_thinking/Charting_our_water_future
http://www3.weforum.org/docs/WEF/WRG_Background_Impact_and_Way_Forward.pdf
http://www.4c-coffeeassociation.org/
http://www.lcacenter.org/LCA9/special/Regionalization.html
http://www.allianceforwaterstewardship.org/
http://www.allianceforwaterstewardship.org/assets/documents/AWS_Standard_First_Draft_v_03_13_2012.pdf
http://www.allianceforwaterstewardship.org/assets/documents/AWS_Standard_First_Draft_v_03_13_2012.pdf
http://www.allianceforwaterstewardship.org/assets/documents/AWS_Standard_Guidance_v_03_13_2012.pdf
http://www.allianceforwaterstewardship.org/assets/documents/AWS_Standard_Guidance_v_03_13_2012.pdf
http://bettercotton.org/files/BCSInfoPack/2A_Production_Principles_and_Criteria_2.0_final_eng_ext.pdf
http://bettercotton.org/files/BCSInfoPack/2A_Production_Principles_and_Criteria_2.0_final_eng_ext.pdf
http://www.bettercotton.org/
http://www.waterfootprint.org/Reports/BIER-2011-WaterAccountingSectorPerspective.pdf
http://www.bieroundtable.com/index.htm
http://www.bieroundtable.com/files/BIER%20Benchmarking%20Publication%202012.pdf
http://www.bonsucro.com/
http://waterfortheworld.net/uploads/tx_casestudy/Water_footprint_-__W4W_2009_08_BB_2.pdf
http://waterfortheworld.net/uploads/tx_casestudy/Water_footprint_-__W4W_2009_08_BB_2.pdf
http://www.msdconsult.ch/documents/2010/Water%20Footprint%20-%20DEZA%20-%20Group%201.pdf?d8d70d15c6d9d3055465bbd884ad9677=2cd9922d5387e14c3e1834a65bea9352
http://www.msdconsult.ch/documents/2010/Water%20Footprint%20-%20DEZA%20-%20Group%201.pdf?d8d70d15c6d9d3055465bbd884ad9677=2cd9922d5387e14c3e1834a65bea9352
http://www.msdconsult.ch/documents/2010/Water%20Footprint%20-%20DEZA%20-%20Group%201.pdf?d8d70d15c6d9d3055465bbd884ad9677=2cd9922d5387e14c3e1834a65bea9352
http://www.candacr.com/en/?content=zero-discharge
http://www.c-and-a.com/uk/en/corporate/fileadmin/mediathek/uk-uk/downloads/CSR_Report_2010_en.pdf
http://www.c-and-a.com/uk/en/corporate/fileadmin/mediathek/uk-uk/downloads/CSR_Report_2010_en.pdf
http://www.cbs.nl/NR/rdonlyres/C5AC3D1F-8479-4B10-8585-A19166B3DA6B/0/2011a317pub.pdf
http://www.cbs.nl/NR/rdonlyres/C5AC3D1F-8479-4B10-8585-A19166B3DA6B/0/2011a317pub.pdf


 

 

49 

 

CDP (2012a). Carbon Disclosure Project, https://www.cdproject.net/en-
US/Pages/HomePage.aspx, accessed 23 October 2012. 

CDP (2012b). Collective responses to rising water challenges. CDP Global Water Report 2012, 
Carbon Disclosure Project. Available at https://www.cdproject.net/CDPResults/CDP-Water-
Disclosure-Global-Report-2012.pdf. 

Ceres (2012a). Ceres Aqua Gauge, http://www.ceres.org/issues/water/aqua-gauge/aqua-
gauge, assessed 21 June 2012. 

Ceres (2012b). Ceres, http://www.ceres.org/, accessed on 21 June 2012. 
Chapagain AK, Hoekstra AY, Savenije HHG and Gautam R. (2005). The water footprint of cotton 

consumption, Value of Water Research Report Series No. 18, UNESCO-IHE Institute for 
Water Education, Delft, the Netherlands. Available at 
http://www.waterfootprint.org/Reports/Report18.pdf. 

Chapagain AK and Orr S. (2010). Water Footprint of Nestlé’s ‘Bitesize Shredded Wheat’, World 
Wide Fund for Nature. Available at http://www.waterfootprint.org/Reports/Nestle-2010-
Water-Footprint-Bitesize-Shredded-Wheat.pdf. 

Chapagain AK and Tickner D. (2012). Water footprint: Help or hindrance?, Water Alternatives 
5(3): 563–581. 

CSO (2012). Center For Sustainable Organizations, 
http://www.sustainableorganizations.org/index.html, assessed 21 June 2012. 

EC (2011a). A resource-efficient Europe – Flagship initiative under the Europe 2020 Strategy, 
COM(2011) 21, Brussels. Available at http://ec.europa.eu/resource-efficient-
europe/pdf/resource_efficient_europe_en.pdf. 

EC (2011b). Roadmap to a Resource Efficient Europe, Brussels COM(2011) 571 final. Available 
at http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2011:0571:FIN:EN:PDF.  

EC DGenvi (2012). Consultation Paper: Options for Resource Efficiency Indicators. Available at 
http://ec.europa.eu/environment/consultations/pdf/consultation_resource.pdf.  

EC, JRC & IES (2012a). Product Environmental Footprint (PEF) Guide, Consolidated version. 
Available at 
http://ec.europa.eu/environment/eussd/pdf/footprint/PEF%20methodology%20final%20draf
t.pdf. 

EC, JRC & IES (2012b). Organisation Environmental Footprint (OEF) Guide, Consolidated 
version. Available at 
http://ec.europa.eu/environment/eussd/pdf/footprint/OEF%20Guide_final_July%202012_cle
an%20version.pdf. 

Ecolabelindex (2012). http://www.ecolabelindex.com/. Assessed 11 November 2012.  
http://www.rijksbegroting.nl/2013/voorbereiding/begroting?hoofdstuk=40.38   
Ercin AE, Mekonnen MM and Hoekstra AY. (2012). The Water Footprint of France, Value of 

Water Research Report Series No. 56, UNESCO-IHE Institute for Water Education, Delft, the 
Netherlands. Available at http://www.waterfootprint.org/Reports/Report56-
WaterFootprintFrance.pdf. 

ETP (2012). Ethical Tea Partnership, http://www.ethicalteapartnership.org/, accessed 6 July 
2012. 

EU (2012). The EU Ecolabel, ec.europa.eu/environment/ecolabel, accessed on 19 October 2012. 
EUREAPA (2012). EUREAPA: Scenario Modelling and Policy Assessment Tool, 

https://www.eureapa.net/, accessed 21 June 2012. 
EWP (2011). European Water Stewardship Standard v4.8, European Water Partnership. 

Available at http://www.ewp.eu/wp-content/uploads/2010/11/EWS+European-Water-
Stewardship-Standard-v4.8.pdf. 

EWP (2012a). European Water Partnership, http://www.ewp.eu/, accessed 18 October 2012. 
EWP (2012b). European Water Stewardship (EWS) Certification Scheme. Certification Outline, 

European Water Partnership. Available at http://www.ewp.eu/wp-
content/uploads/2012/04/EWS+Certification+outline+September20121.pdf. 

Pfister S, Koehler A and Hellweg S. (2009). ‘Assessing the Environmental Impacts of Freshwater 
Consumption in LCA’, Environmental Science &Technology 43: 4098–4104. 

FOODSCP (2011). Communicating environmental performance along the food chain, European 
Food SCP Round Table Working Group 2 on “Environmental Information Tools”. Available at 
http://www.food-scp.eu/files/ReportEnvComm_8Dec2011.pdf. 

FOODSCP (2012a). European Food Sustainable Consumption and Production Round Table, 
http://www.food-scp.eu/, accessed 27 July 2012. 

FOODSCP (2012b). Working group 1 workshop towards the ENVIFOOD protocol: deriving 
scientifically-sound rules from existing methodological alternatives, European Food 
Sustainable Consumption and Production Round Table. Available at http://www.food-
scp.eu/files/WG1-2011-Workshop-Report.pdf. 

https://www.cdproject.net/en-US/Pages/HomePage.aspx
https://www.cdproject.net/en-US/Pages/HomePage.aspx
https://www.cdproject.net/CDPResults/CDP-Water-Disclosure-Global-Report-2012.pdf
https://www.cdproject.net/CDPResults/CDP-Water-Disclosure-Global-Report-2012.pdf
http://www.ceres.org/issues/water/aqua-gauge/aqua-gauge
http://www.ceres.org/issues/water/aqua-gauge/aqua-gauge
http://www.ceres.org/
http://www.waterfootprint.org/Reports/Report18.pdf
http://www.waterfootprint.org/Reports/Nestle-2010-Water-Footprint-Bitesize-Shredded-Wheat.pdf
http://www.waterfootprint.org/Reports/Nestle-2010-Water-Footprint-Bitesize-Shredded-Wheat.pdf
http://www.sustainableorganizations.org/index.html
http://ec.europa.eu/resource-efficient-europe/pdf/resource_efficient_europe_en.pdf
http://ec.europa.eu/resource-efficient-europe/pdf/resource_efficient_europe_en.pdf
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2011:0571:FIN:EN:PDF
http://ec.europa.eu/environment/consultations/pdf/consultation_resource.pdf
http://ec.europa.eu/environment/eussd/pdf/footprint/PEF%20methodology%20final%20draft.pdf
http://ec.europa.eu/environment/eussd/pdf/footprint/PEF%20methodology%20final%20draft.pdf
http://ec.europa.eu/environment/eussd/pdf/footprint/OEF%20Guide_final_July%202012_clean%20version.pdf
http://ec.europa.eu/environment/eussd/pdf/footprint/OEF%20Guide_final_July%202012_clean%20version.pdf
http://www.ecolabelindex.com/
http://www.rijksbegroting.nl/2013/voorbereiding/begroting?hoofdstuk=40.38
http://www.waterfootprint.org/Reports/Report56-WaterFootprintFrance.pdf
http://www.waterfootprint.org/Reports/Report56-WaterFootprintFrance.pdf
http://www.ethicalteapartnership.org/
https://www.eureapa.net/
http://www.ewp.eu/wp-content/uploads/2010/11/EWS+European-Water-Stewardship-Standard-v4.8.pdf
http://www.ewp.eu/wp-content/uploads/2010/11/EWS+European-Water-Stewardship-Standard-v4.8.pdf
http://www.ewp.eu/
http://www.ewp.eu/wp-content/uploads/2012/04/EWS+Certification+outline+September20121.pdf
http://www.ewp.eu/wp-content/uploads/2012/04/EWS+Certification+outline+September20121.pdf
http://www.food-scp.eu/files/ReportEnvComm_8Dec2011.pdf
http://www.food-scp.eu/
http://www.food-scp.eu/files/WG1-2011-Workshop-Report.pdf
http://www.food-scp.eu/files/WG1-2011-Workshop-Report.pdf


 

 

50 

 

Gawel E and Bernsen K. (2011). What is wrong with virtual water trading?, UFZ Discussion 
Papers, Helmholtz-Zentrum für Umweltforschung, Leipzig. Available at 
http://www.ufz.de/export/data/global/26156_DP_1_2011_Gawel_virtWater.pdf. 

GEMI (2012a). GEMI® Local Water Tool™ (LWT), http://www.gemi.org/localwatertool/, 
accessed 21 June 2012. 

GEMI (2012b). Global Environmental Management Initiative, 
http://www.gemi.org/gemihome.aspx, accessed 22 June 2012. 

Gezondheidsraad (2011). Richtlijnen goede voeding ecologisch belicht, Health Council of the 
Netherlands, The Hague, the Netherlands (in Dutch). Available at 
http://www.gezondheidsraad.nl/sites/default/files/201108.pdf. 

Gleeson T, Wada Y, Bierkens MFP and Van Beek LPH. (2012). ‘Water balance of global aquifers 
revealed by groundwater footprint, Nature 488: 197–200.  

GRI (2011). Sustainability Reporting Guidelines. Version 3.1, Global Reporting Initiative, 
Amsterdam. Available at https://www.globalreporting.org/reporting/latest-guidelines/g3-1-
guidelines/Pages/default.aspx. 

GRI (2012). Global Reporting Initiative, https://www.globalreporting.org/Pages/default.aspx, 
accessed 12 June 2012. 

GWP (2012a). Global Water Partnership, http://www.gwp.org/en/, accessed 12 June 2012. 
GWP (2012b). GWP Toolbox Integrated Water Resources Management, 

http://www.gwptoolbox.org/, accessed 12 June 2012. 
GWP & EWP (2009). Memorandum of Understanding, Global Water Partnership Organization & 

European Water Partnership. Available at 
http://www.gwp.org/Global/Activities/MoU%27s/EWP-GWP%20MoU.pdf. 

Heineken (2010). Brewing a Better Future. Sustainability Report 2010, Heineken. Available at 
http://ceowatermandate.org/files/endorsing/Heineken_Sustainability_Report_2010.pdf. 

Heineken (2011). Brewing a Better Future. Sustainability Report 2011, 
http://www.sustainabilityreport.heineken.com/. 

Heineken (2012). Sustainabiliy / Green Brewer, 
http://www.heinekeninternational.com/sustainability_greenbrewer.aspx, accessed 12 June 
2012. 

Hellegers PJGJ. (2011). Water: the world’s most valuable asset, Inaugural lecture upon taking 
the post of Special Professor of Economics of Water and Climate Change at Wageningen 
University on 6 October 2011. WUR, Wageningen, the Netherlands. Available at 
http://www.lei.wur.nl/NR/rdonlyres/DD247B2E-6AF1-4EF1-A147-
F1AF74B6DAF5/156685/waterandclimatechange.pdf  

Hoekstra AY and Hung PQ. (2002). Virtual water trade: A quantification of virtual water flows 
between nations in relation to international crop trade, Value of Water Research Report 
Series No.11, IHE, Delft, the Netherlands. Available at 
http://www.waterfootprint.org/Reports/Report11.pdf. 

Hoekstra AY. (ed), (2003). Virtual water trade. Proceedings of the International Expert Meeting 
on Virtual Water Trade, 12–13 December 2002, Value of Water Research Report Series No 
12, UNESCO-IHE, Delft, The Netherlands. Available at 
http://www.waterfootprint.org/Reports/Report12.pdf. 

Hoekstra AY, Chapagain AK, Aldaya MM and Mekonnen MM. (2011). The Water Footprint 
Assessment Manual. Setting the Global Standard, Earthscan, London & Washington, DC. 
Available at http://www.waterfootprint.org/?page=files/WaterFootprintAssessmentManual. 

Hoekstra AY and Mekonnen MM. (2012a). ‘The water footprint of humanity’, PNAS 109(9): 
3232–3237. Available at http://www.waterfootprint.org/Reports/Hoekstra-Mekonnen-2012-
WaterFootprint-of-Humanity.pdf. 

Hoekstra AY and Mekonnen MM. (2012b). ‘From water footprint assessment to policy’, 
Proceedings of the National Academy of Sciences, 109(22): E1425. Available at 
http://www.waterfootprint.org/Reports/Hoekstra-Mekonnen-2012-Letter.pdf. 

Hoekstra AY, Mekonnen MM, Chapagain AK, Mathews RE and Richter BD. (2012). ‘Global 
Monthly Water Scarcity: Blue Water Footprints versus Blue Water Availability’, PloS ONE, 
7(2). Available at 
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0032688. 

Humbert S. (2010). ISO 14046: water footprint. Summary of the project, Presentation, Quantis, 
Switserland. Available at http://www.multioneattitude.com/upload/docs/iso14046-summary-
eng.pdf. 

ICCO (2012). ICCO - International Cocoa Organization, http://www.icco.org/, accessed 6 July 
2012. 

http://www.ufz.de/export/data/global/26156_DP_1_2011_Gawel_virtWater.pdf
http://www.gemi.org/localwatertool/
http://www.gemi.org/gemihome.aspx
http://www.gezondheidsraad.nl/sites/default/files/201108.pdf
https://www.globalreporting.org/reporting/latest-guidelines/g3-1-guidelines/Pages/default.aspx
https://www.globalreporting.org/reporting/latest-guidelines/g3-1-guidelines/Pages/default.aspx
https://www.globalreporting.org/Pages/default.aspx
http://www.gwp.org/en/
http://www.gwptoolbox.org/
http://www.gwp.org/Global/Activities/MoU%27s/EWP-GWP%20MoU.pdf
http://ceowatermandate.org/files/endorsing/Heineken_Sustainability_Report_2010.pdf
http://www.sustainabilityreport.heineken.com/
http://www.heinekeninternational.com/sustainability_greenbrewer.aspx
http://www.lei.wur.nl/NR/rdonlyres/DD247B2E-6AF1-4EF1-A147-F1AF74B6DAF5/156685/waterandclimatechange.pdf
http://www.lei.wur.nl/NR/rdonlyres/DD247B2E-6AF1-4EF1-A147-F1AF74B6DAF5/156685/waterandclimatechange.pdf
http://www.waterfootprint.org/Reports/Report11.pdf
http://www.waterfootprint.org/Reports/Report12.pdf
http://www.waterfootprint.org/?page=files/WaterFootprintAssessmentManual
http://www.waterfootprint.org/Reports/Hoekstra-Mekonnen-2012-WaterFootprint-of-Humanity.pdf
http://www.waterfootprint.org/Reports/Hoekstra-Mekonnen-2012-WaterFootprint-of-Humanity.pdf
http://www.waterfootprint.org/Reports/Hoekstra-Mekonnen-2012-Letter.pdf
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0032688
http://www.multioneattitude.com/upload/docs/iso14046-summary-eng.pdf
http://www.multioneattitude.com/upload/docs/iso14046-summary-eng.pdf
http://www.icco.org/


 

 

51 

 

IDH (2012a). Tea Impact study LEI-Wageningen UR: IDH program works, IDH newsletter 29 
June 2012. Available at http://www.idhsustainabletrade.com/home/tea-impact-study-lei-
wageningen-ur-idh-program-works. 

IDH (2012b). IDH – Cotton, http://www.idhsustainabletrade.com/cotton, accessed 6 July 2012. 
IFC (2012a). IFC's Sustainability Framework, 

http://www1.ifc.org/wps/wcm/connect/Topics_Ext_Content/IFC_External_Corporate_Site/IF
C+Sustainability/Sustainability+Framework/, accessed 12 June 2012. 

IFC (2012b). Performance Standards and Guidance Notes - 2012 Edition, 
http://www1.ifc.org/wps/wcm/connect/Topics_Ext_Content/IFC_External_Corporate_Site/IF
C+Sustainability/Sustainability+Framework/Sustainability+Framework+-
+2012/Performance+Standards+and+Guidance+Notes+2012/, accessed 2 July 2012. 

ILCC (2012). Launch of IMPACT World+, the first worldwide regionalized life cycle impact 
assessment method, News 21 May 2012, International Life Cycle Chair, Montréal, Canada. 
Available at http://www.chaire-
cycledevie.org/en/v.php?id=104&locale=en&year=2012&type=0. 

ISEAL (2012). ISEAL Alliance, http://www.isealalliance.org/, accessed 29 June 2012. 
ISO (2012). ISO/CD 14046. Life cycle assessment -- Water footprint -- Requirements and 

guidelines, 
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=43263, 
accessed 22 June 2012. 

IWP (2012). IMPACT World+TM, http://www.impactworldplus.org/en/index.php, accessed 31 
October 2012. 

Jain (2009). Prosperity for Posterity. Sustainability Report 2009, Jain Irrigation Systems. 
Available at http://jainpipe.com/PDF/Sustainable%20Report%20Final.pdf. 

Jain (2012). Jain Irrigation Systems, http://www.jains.com/, accessed 12 June 2012. 
Jefferies D, Muñoz I, Hodges J, King VJ, Aldaya M, Ercin AE, Milà i Canals L and Hoekstra AY. 

(2012). ‘Water Footprint and Life Cycle Assessment as approaches to assess potential 
impacts of products on water consumption. Key learning points from pilot studies on tea and 
margarine’, Journal of Cleaner Production 33: 155-166. Available at 
http://www.waterfootprint.org/Reports/Jefferies-et-al-2012.pdf.  

Jeswani HK and Azapagic A. (2011). ‘Water footprint: methodologies and a case study for 
assessing the impacts of water use’, Journal of Cleaner Production 19: 1288–1299. 

Jewitt G. (2009). ‘Interactive comment on “The water footprint of Indonesian provinces related 
to the consumption of crop products” by F. Bulsink et al.’, Hydrol. Earth Syst. Sci. Discuss., 
6: C2254–C2263. Available at http://www.hydrol-earth-syst-sci-
discuss.net/6/C2254/2009/hessd-6-C2254-2009.pdf. 

Katsoufis S. (2009). Cradle-to-Gate Water Footprint Analysis of Borealis Group Polyolefin Value 
Chain, MSc Thesis. Available at http://waterfortheworld.net/fileadmin/w4w/pdf/case-
studies/WF_Thesis_Final_Report_internal_version.pdf. 

Larson W, Richter B, Birner S and Selvendiran P. (2010). Dehydrated Onion Products. Micro-
Irrigation Systems, International Finance Corporation, Jain Irrigation Systems, The Nature 
Conservancy & LimnoTech. Available at 
http://www1.ifc.org/wps/wcm/connect/3816f380488553e3b0bcf26a6515bb18/JainWaterFP_
assessment.pdf?MOD=AJPERES&CACHEID=3816f380488553e3b0bcf26a6515bb18. 

Liu C, Kroeze C, Hoekstra AY and Gerbens-Leenes W. (2012). ‘Past and future trends in grey 
water footprints of anthropogenic nitrogen and phosphorus inputs to major world rivers’, 
Ecological Indicators 18: 42–49. Available at http://www.waterfootprint.org/Reports/Liu-et-
al-2012.pdf. 

Margni M, Boulay A, Humbert S and Bulle C. (2012). Integrating Water Footprint and Life Cycle 
Assessment frameworks, Presentation Life Cycle Assessment XII conference, Tacoma, 25 
September 2012. Available at http://lcacenter.org/lcaxii/draft-presentations/723.pdf. 

Mekonnen MM and Hoekstra AY (2011). National water footprint accounts: The green, blue and 
grey water footprint of consumption and production, Value of Water Research Report Series 
No. 50, UNESCO-IHE Institute for Water Education, Delft, the Netherlands. 
Volume 1 (Main Report) available at http://www.waterfootprint.org/Reports/Report50-
NationalWaterFootprints-Vol1.pdf, 
Volume 2 (Appendices) available at http://www.waterfootprint.org/Reports/Report50-
NationalWaterFootprints-Vol2.pdf. 

Ministry of Foreign Affairs (BuZa) (2011). Focusbrief Ontwikkelingssamenwerking, The Hague, 
the Netherlands (in Dutch). Available at http://www.rijksoverheid.nl/documenten-en-
publicaties/kamerstukken/2011/03/18/aanbiedingsbrief-focusbrief-
ontwikkelingssamenwerking.html.  

http://www.idhsustainabletrade.com/home/tea-impact-study-lei-wageningen-ur-idh-program-works
http://www.idhsustainabletrade.com/home/tea-impact-study-lei-wageningen-ur-idh-program-works
http://www.idhsustainabletrade.com/cotton
http://www1.ifc.org/wps/wcm/connect/Topics_Ext_Content/IFC_External_Corporate_Site/IFC+Sustainability/Sustainability+Framework/
http://www1.ifc.org/wps/wcm/connect/Topics_Ext_Content/IFC_External_Corporate_Site/IFC+Sustainability/Sustainability+Framework/
http://www1.ifc.org/wps/wcm/connect/Topics_Ext_Content/IFC_External_Corporate_Site/IFC+Sustainability/Sustainability+Framework/Sustainability+Framework+-+2012/Performance+Standards+and+Guidance+Notes+2012/
http://www1.ifc.org/wps/wcm/connect/Topics_Ext_Content/IFC_External_Corporate_Site/IFC+Sustainability/Sustainability+Framework/Sustainability+Framework+-+2012/Performance+Standards+and+Guidance+Notes+2012/
http://www1.ifc.org/wps/wcm/connect/Topics_Ext_Content/IFC_External_Corporate_Site/IFC+Sustainability/Sustainability+Framework/Sustainability+Framework+-+2012/Performance+Standards+and+Guidance+Notes+2012/
http://www.chaire-cycledevie.org/en/v.php?id=104&locale=en&year=2012&type=0
http://www.chaire-cycledevie.org/en/v.php?id=104&locale=en&year=2012&type=0
http://www.isealalliance.org/
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=43263
http://www.impactworldplus.org/en/index.php
http://jainpipe.com/PDF/Sustainable%20Report%20Final.pdf
http://www.jains.com/
http://www.waterfootprint.org/Reports/Jefferies-et-al-2012.pdf
http://www.hydrol-earth-syst-sci-discuss.net/6/C2254/2009/hessd-6-C2254-2009.pdf
http://www.hydrol-earth-syst-sci-discuss.net/6/C2254/2009/hessd-6-C2254-2009.pdf
http://waterfortheworld.net/fileadmin/w4w/pdf/case-studies/WF_Thesis_Final_Report_internal_version.pdf
http://waterfortheworld.net/fileadmin/w4w/pdf/case-studies/WF_Thesis_Final_Report_internal_version.pdf
http://www1.ifc.org/wps/wcm/connect/3816f380488553e3b0bcf26a6515bb18/JainWaterFP_assessment.pdf?MOD=AJPERES&CACHEID=3816f380488553e3b0bcf26a6515bb18
http://www1.ifc.org/wps/wcm/connect/3816f380488553e3b0bcf26a6515bb18/JainWaterFP_assessment.pdf?MOD=AJPERES&CACHEID=3816f380488553e3b0bcf26a6515bb18
http://www.waterfootprint.org/Reports/Liu-et-al-2012.pdf
http://www.waterfootprint.org/Reports/Liu-et-al-2012.pdf
http://lcacenter.org/lcaxii/draft-presentations/723.pdf
http://www.waterfootprint.org/Reports/Report50-NationalWaterFootprints-Vol1.pdf
http://www.waterfootprint.org/Reports/Report50-NationalWaterFootprints-Vol1.pdf
http://www.waterfootprint.org/Reports/Report50-NationalWaterFootprints-Vol2.pdf
http://www.waterfootprint.org/Reports/Report50-NationalWaterFootprints-Vol2.pdf
http://www.rijksoverheid.nl/documenten-en-publicaties/kamerstukken/2011/03/18/aanbiedingsbrief-focusbrief-ontwikkelingssamenwerking.html
http://www.rijksoverheid.nl/documenten-en-publicaties/kamerstukken/2011/03/18/aanbiedingsbrief-focusbrief-ontwikkelingssamenwerking.html
http://www.rijksoverheid.nl/documenten-en-publicaties/kamerstukken/2011/03/18/aanbiedingsbrief-focusbrief-ontwikkelingssamenwerking.html


 

 

52 

 

Ministry of Foreign Affairs (BuZa) (2012a). Beleidsagenda 2013- Rijksbegroting, (in Dutch). The 
Hague, the Netherlands. Available at 
http://www.rijksbegroting.nl/binaries/pdfs/5_buitenlandse_zaken_mvt.pdf C&A (2012a), 
Corporate Responsibility / Our stories, http://www.candacr.com/en/?content=zero-
discharge, accessed 12 June 2012. 

Ministry of Foreign Affairs (BuZa) (2012b). Water voor ontwikkeling. (in Dutch), The Hague, the 
Netherlands. Available at http://www.rijksoverheid.nl/documenten-en-
publicaties/kamerstukken/2012/01/09/kamerbrief-water-voor-ontwikkeling.html.  

Ministry of Foreign Affairs (BuZa) & Ministry of Economic Affairs, Agriculture and Innovation 
(EL&I) (2011). Uitwerking voedselzekerheidsbeleid. The Hague, the Netherlands, (in Dutch). 
Available at http://www.rijksoverheid.nl/documenten-en-
publicaties/kamerstukken/2011/10/24/kamerbrief-uitwerking-voedselzekerheidsbeleid.html.  

Ministry of Economic Affairs, Agriculture and Innovation (EL&I) (2011). Naar de Top; het 
bedrijvenbeleid in actie(s), (in Dutch). The Hague, the Netherlands. Avalaible at: 
http://www.rijksoverheid.nl/documenten-en-publicaties/rapporten/2011/09/13/naar-de-top-
het-bedrijvenbeleid-in-actie-s.html.  

Ministry of Economic Affairs, Agriculture and Innovation (EL&I) (2012). Beleidsagenda – 
Rijksbegroting, (in Dutch). The Hague, the Netherlands. Available at 

Ministry of Infrastructure and the Environment (IenM) (2011). Agenda duurzaamheid; een 
groene groei-strategie voor Nederland, Reference no. Dp2011054467, (in Dutch), The 
Hague, the Netherlands. Available at http://www.rijksoverheid.nl/documenten-en-
publicaties/kamerstukken/2011/10/03/duurzaamheidsagenda.html. 

Molden D. (ed.) (2007). Water for food. Water for live, Summary, International Water 
Management Institute. Avaliable at 
http://www.iwmi.cgiar.org/assessment/files_new/synthesis/Summary_SynthesisBook.pdf. 

OECD (2010). Sustainable Management of Water Resources in Agriculture, OECD Publishing. 
Available at http://www.oecd.org/dataoecd/2/50/49040929.pdf. 

OECD (2011a). 2011 Update of the OECD Guidelines for Multinational Enterprises, OECD 
Publishing. Available at http://www.oecd.org/dataoecd/53/59/49744860.pdf. 

OECD (2011b). OECD Guidelines for Multinational Enterprises, OECD Publishing. Available at 
http://www.oecd.org/dataoecd/43/29/48004323.pdf. 

OECD (2012). OECD Environmental Outlook to 2050: The Consequences of Inaction, OECD 
Publishing. Available via http://dx.doi.org/10.1787/9789264122246-en. 

OPEN (2012). One Planet Economy Network, 
http://www.oneplaneteconomynetwork.org/index.html, accessed 21 June 2012. 

PBL (2012). Assessment of the Human Environment 2012, The Hague, the Netherlands 
(summary and findings available in English). Available atAvailable at 
http://themasites.pbl.nl/balansvandeleefomgeving/2012/. 

PepsiCo (2010). Water Stewardship. Good for Business. Good for Society, PepsiCo. Available at 
http://www.pepsico.com/Download/PepsiCo_Water_Report_FNL.pdf. 

Pfister S. (2011). Environmental Evaluation of Freshwater Consumption within the Framework of 
Life Cycle Assessment, Thesis, ETH, Zurich, Switzerland. Available at 
http://www.ifu.ethz.ch/staff/stpfiste/ads87weiurhhewgfc8eiqewg.pdf. 

Postle M, George C, Upson S, Hess T and Morris J. (2011). Assessment of the efficiency of the 
water footprinting approach and of the agricultural products and foodstuff labelling and 
certification schemes, Risk & Policy Analysts Limited, Loddon, United Kingdom. 
Part A (Assessment) available at 
http://www.rpaltd.co.uk/documents/WaterFootprintingPartA.pdf. 
Part B (Recommendations for Certification) available at 
http://ec.europa.eu/environment/water/quantity/pdf/Final%20Report%20Part%20B%20-
%20clean%2019%20Sept_2011.pdf. 
Executive Summary available at 
http://ec.europa.eu/environment/water/quantity/pdf/Executive%20Summary%2027%20Sep
t_2011%20-%20revised2.pdf. 

Rep J. (2011). From forest to paper, the story of our water footprint, UPM-Kymmene. Available 
at http://www.waterfootprint.org/Reports/UPM-2011.pdf. 

Richter BD. (2009). ‘Sustainable water use: can certification show the way?’, Innovations 4(3): 
119-139. Available at http://www.mitpressjournals.org/doi/abs/10.1162/itgg.2009.4.3.119. 

Ridoutt BG and Pfister S. (2010). ‘A revised approach to water footprinting to make transparent 
the impacts of consumption and production on global freshwater scarcity’, Global 
Environmental Change, 20(1): 113–120. 

http://www.rijksbegroting.nl/binaries/pdfs/5_buitenlandse_zaken_mvt.pdf
http://www.candacr.com/en/?content=zero-discharge
http://www.candacr.com/en/?content=zero-discharge
http://www.rijksoverheid.nl/documenten-en-publicaties/kamerstukken/2012/01/09/kamerbrief-water-voor-ontwikkeling.html
http://www.rijksoverheid.nl/documenten-en-publicaties/kamerstukken/2012/01/09/kamerbrief-water-voor-ontwikkeling.html
http://www.rijksoverheid.nl/documenten-en-publicaties/kamerstukken/2011/10/24/kamerbrief-uitwerking-voedselzekerheidsbeleid.html
http://www.rijksoverheid.nl/documenten-en-publicaties/kamerstukken/2011/10/24/kamerbrief-uitwerking-voedselzekerheidsbeleid.html
http://www.rijksoverheid.nl/documenten-en-publicaties/rapporten/2011/09/13/naar-de-top-het-bedrijvenbeleid-in-actie-s.html
http://www.rijksoverheid.nl/documenten-en-publicaties/rapporten/2011/09/13/naar-de-top-het-bedrijvenbeleid-in-actie-s.html
http://www.rijksoverheid.nl/documenten-en-publicaties/kamerstukken/2011/10/03/duurzaamheidsagenda.html
http://www.rijksoverheid.nl/documenten-en-publicaties/kamerstukken/2011/10/03/duurzaamheidsagenda.html
http://www.iwmi.cgiar.org/assessment/files_new/synthesis/Summary_SynthesisBook.pdf
http://www.oecd.org/dataoecd/2/50/49040929.pdf
http://www.oecd.org/dataoecd/53/59/49744860.pdf
http://www.oecd.org/dataoecd/43/29/48004323.pdf
http://dx.doi.org/10.1787/9789264122246-en
http://www.oneplaneteconomynetwork.org/index.html
http://themasites.pbl.nl/balansvandeleefomgeving/2012/
http://www.pepsico.com/Download/PepsiCo_Water_Report_FNL.pdf
http://www.ifu.ethz.ch/staff/stpfiste/ads87weiurhhewgfc8eiqewg.pdf
http://www.rpaltd.co.uk/documents/WaterFootprintingPartA.pdf
http://ec.europa.eu/environment/water/quantity/pdf/Final%20Report%20Part%20B%20-%20clean%2019%20Sept_2011.pdf
http://ec.europa.eu/environment/water/quantity/pdf/Final%20Report%20Part%20B%20-%20clean%2019%20Sept_2011.pdf
http://ec.europa.eu/environment/water/quantity/pdf/Executive%20Summary%2027%20Sept_2011%20-%20revised2.pdf
http://ec.europa.eu/environment/water/quantity/pdf/Executive%20Summary%2027%20Sept_2011%20-%20revised2.pdf
http://www.waterfootprint.org/Reports/UPM-2011.pdf
http://www.mitpressjournals.org/doi/abs/10.1162/itgg.2009.4.3.119


 

 

53 

 

Rijsberman FR. (2006). ‘Water scarcity: fact or fiction?’, Agricultural Water Management 80 (1–
3): 5–22. 

Rosenbaum RK, Jolliet O and Bulle C. (2012). Quantification of characterisation factor 
uncertainties in the IMPACT World+ LCIA method, Presentation, Technical University of 
Denmark, University of Michigan & CIRAIG. Available at http://www.lc-
impact.eu/userfiles/ROSENBAUM_Quantification_of_characterisation_factor_uncertainties_in
_the_IMPACT_World_____updated_IMPACT_2002___LCIA_method.pdf. 

RSB (2012). Roundtable on sustainable biofuels – RSB, http://rsb.epfl.ch/, accessed 6 July 
2012. 

RSCE (2012). Roundtable for a Sustainable Cocoa Economy - RSCE, 
http://www.roundtablecocoa.org/index.asp, accessed 5 July 2012. 

RSPO (2012). RSPO / Roundtable on Sustainable Palm Oil, http://www.rspo.org/, accessed 5 
July 2012. 

RTRS (2012). Round Table on Responsible Soy Association, http://www.responsiblesoy.org/, 
accessed 5 July 2012. 

SABMiller (2009). Water footprinting: Identifying & addressing water risks in the value chain, 
SABMiller & WWF. Available at 
http://awsassets.panda.org/downloads/sab0425_waterfootprinting_text_artwork.pdf. 

SABMiller (2010). Water Futures. Working together for a secure water future, SABMiller, GTZ & 
WWF-UK. Available at http://assets.wwf.org.uk/downloads/water__futures.pdf. 

SABMiller (2011). Water Futures. Addressing shared water challenges through collective action, 
SABMiller, GIZ & WWF-UK. Available at 
http://content.involveondemand.com/WaterFutures/Assets/Water_Futures_Report_2011.pdf. 

SABMiller (2012). SABMiller, www.sabmiller.com/index.asp, accessed 12 June 2012. 
Schwarzenbach RP, Egli T, Hofstetter TB, Von Gunten U and Wehrli B. (2010). ‘Global Water 

Pollution and Human Health’, Annual Review of Environment and Resources, 35: 109–136. 
Sengstschmid H, Sprong N, Schmid O, Stockebrand N, Stolz H and Spiller A. (2011). EU 

Ecolabel for food and feed products – feasibility study, ENV.C.1/ETU/2010/0025, Oakdene 
Hollins Ltd, Aylesbury, UK. Available at 
http://ec.europa.eu/environment/ecolabel/documents/Ecolabel_for_food_final_report.pdf.  

Sikirica N. (2011). Water Footprint Assessment Bananas and Pineapples, Soil & More 
International. Available at 
http://dolecrs.com/uploads/2012/06/Soil%20&%20More%20Water%20Footprint%20Assess
ment.pdf. 

Smakhtin V, Revenga C and Döll P. (2004a). Taking into account environmental water 
requirements in global-scale water resources assessments. Comprehensive Assessment 
Research Report 2, Comprehensive Assessment Secretariat, Colombo, Sri Lanka. Available at 
http://www.iwmi.cgiar.org/assessment/files/pdf/publications/researchreports/carr2.pdf. 

Smakhtin V, Revenga C and Döll P. (2004b). ‘A pilot global assessment of environmental water 
requirements and scarcity’, Water International 29(3): 307–317. Available at 
http://www.geo.uni-
frankfurt.de/ipg/ag/dl/f_publikationen/2004/Smakhtin_revenga_doell_WaterInternational200
4_EWR.pdf. 

SSM (2012). Shaping Sustainable Markets - The Roundtable on Responsible Soy (RTRS), 
http://shapingsustainablemarkets.iied.org/roundtable-resonsible-soy-rtrs, accessed 6 July 
2012. 

TBNH (2011). Groene groei - investeren in biodiversiteit en natuurlijke hulpbronnen, Taskforce 
Biodiversiteit en Natuurlijke Hulpbronnen (in Dutch). Available at 
http://www.rijksoverheid.nl/documenten-en-publicaties/rapporten/2012/03/06/rapport-
groene-groei-investeren-in-biodiversiteit-en-natuurlijke-hulpbronnen.html. 

TCCC (2010). Product Water Footprint Assessments: Practical Application in Corporate Water 
Stewardship, The Coca-Cola Company & The Nature Conservancy. Available at 
http://www.thecoca-
colacompany.com/presscenter/TCCC_TNC_WaterFootprintAssessments.pdf. 

TCCC (2011). Towards sustainable sugar sourcing in Europe / Water footprint sustainability 
assessment (WFSA), The Coca-Cola Company. Available at 
http://www.waterfootprint.org/Reports/CocaCola-2011-
WaterFootprintSustainabilityAssessment.pdf. 

TCWM (2012a). The CEO Water Mandate, http://ceowatermandate.org/, accessed 18 October 
2012. 

http://www.lc-impact.eu/userfiles/ROSENBAUM_Quantification_of_characterisation_factor_uncertainties_in_the_IMPACT_World_____updated_IMPACT_2002___LCIA_method.pdf
http://www.lc-impact.eu/userfiles/ROSENBAUM_Quantification_of_characterisation_factor_uncertainties_in_the_IMPACT_World_____updated_IMPACT_2002___LCIA_method.pdf
http://www.lc-impact.eu/userfiles/ROSENBAUM_Quantification_of_characterisation_factor_uncertainties_in_the_IMPACT_World_____updated_IMPACT_2002___LCIA_method.pdf
http://rsb.epfl.ch/
http://www.roundtablecocoa.org/index.asp
http://www.rspo.org/
http://www.responsiblesoy.org/
http://awsassets.panda.org/downloads/sab0425_waterfootprinting_text_artwork.pdf
http://assets.wwf.org.uk/downloads/water__futures.pdf
http://content.involveondemand.com/WaterFutures/Assets/Water_Futures_Report_2011.pdf
http://www.sabmiller.com/index.asp
http://ec.europa.eu/environment/ecolabel/documents/Ecolabel_for_food_final_report.pdf
http://dolecrs.com/uploads/2012/06/Soil%20&%20More%20Water%20Footprint%20Assessment.pdf
http://dolecrs.com/uploads/2012/06/Soil%20&%20More%20Water%20Footprint%20Assessment.pdf
http://www.iwmi.cgiar.org/assessment/files/pdf/publications/researchreports/carr2.pdf
http://www.geo.uni-frankfurt.de/ipg/ag/dl/f_publikationen/2004/Smakhtin_revenga_doell_WaterInternational2004_EWR.pdf
http://www.geo.uni-frankfurt.de/ipg/ag/dl/f_publikationen/2004/Smakhtin_revenga_doell_WaterInternational2004_EWR.pdf
http://www.geo.uni-frankfurt.de/ipg/ag/dl/f_publikationen/2004/Smakhtin_revenga_doell_WaterInternational2004_EWR.pdf
http://shapingsustainablemarkets.iied.org/roundtable-resonsible-soy-rtrs
http://www.rijksoverheid.nl/documenten-en-publicaties/rapporten/2012/03/06/rapport-groene-groei-investeren-in-biodiversiteit-en-natuurlijke-hulpbronnen.html
http://www.rijksoverheid.nl/documenten-en-publicaties/rapporten/2012/03/06/rapport-groene-groei-investeren-in-biodiversiteit-en-natuurlijke-hulpbronnen.html
http://www.thecoca-colacompany.com/presscenter/TCCC_TNC_WaterFootprintAssessments.pdf
http://www.thecoca-colacompany.com/presscenter/TCCC_TNC_WaterFootprintAssessments.pdf
http://www.waterfootprint.org/Reports/CocaCola-2011-WaterFootprintSustainabilityAssessment.pdf
http://www.waterfootprint.org/Reports/CocaCola-2011-WaterFootprintSustainabilityAssessment.pdf
http://ceowatermandate.org/


 

 

54 

 

TCWM (2012b). Corporate Water Disclosure Guidelines. Toward a Common Approach to 
Reporting Water Issues, Public Exposure Draft, The CEO Water Mandate. Available at 
http://www.pacinst.org/reports/corporate_water_disclosure_guidelines/full_report.pdf. 

TE (2012). TextileExchange. Creating Material Change, http://textileexchange.org/, accessed 5 
July 2012. 

TNC (2012). The Nature Conservancy, http://www.nature.org/, accessed 12 June 2012. 
TSC (2012). The Sustainability Consortium, http://www.sustainabilityconsortium.org/, accessed 

27 september 2012. 
UN (2012) The future we want. Resolution adopted by the General Assembly. Available at 

http://daccess-dds-
ny.un.org/doc/UNDOC/GEN/N11/476/10/PDF/N1147610.pdf?OpenElement.  

UNEP (2010), Water Footprint and Corporate Water Accounting for Resource Efficiency, UNEP. 
Available via http://www.unep.fr/shared/publications/pdf/DTIx1411xPA-WaterFootprint.pdf. 

UNEP (2012a). Measuring Water Use in a Green Economy, UNEP’s International Resource Panel 
Working Group on Water Efficiency. Available at 
http://www.unep.org/resourcepanel/Portals/24102/Measuring_Water.pdf. 

UNEP (2012b). Healthy waters for sustainable development. Operational strategy for freshwater 
(2012–2016), UNEP. Available at 
http://www.unep.org/Themes/freshwater/Documents/Water_Report_en.pdf. 

UNGC (2012). United Nations Global Compact, unglobalcompact.org/index.html, accessed 12 
June 2012. 

Unilever (2010). Unilever Sustainable Living Plan, Unilever. Available at 
http://www.unilever.nl/Images/5nov10%20FINAL%20-%20NL-
Sustainability%20Plan%2024pp%2008_tcm164-241527.pdf. 

Unilever (2011). Unilever Sustainable Living Plan. Progress Report 2011, Unilever. Available at 
http://www.unilever.nl/Images/uslp-
Unilever_Sustainable_Living_Plan_Progress_Report_2011_tcm13-284779_tcm164-
286832.pdf. 

Unilever (2012). Waterverbruik (in Dutch), 
http://www.unilever.nl/duurzaamleven/waterverbruik/, accessed 12 June 2012. 

UNSD (2011). System of Environmental-Economic Accounting for Water (SEEA-Water), United 
Nations Statistics Division. Available at 
http://unstats.un.org/unsd/envaccounting/seeaw/seeawaterwebversion.pdf.  

UoH (2010). Effective approaches to Environmental Labelling of Food Products, Report for Defra 
Project FO0419, University of Hertfordshire, United Kingdom. Available at 
http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&Comple
ted=0&ProjectID=17104. 

Van Oel PR, Mekonnen MM and Hoekstra AY. (2008). The external water footprint of the 
Netherlands: quantification and impact assessment, Value of Water Research Report Series 
No. 33, UNESCO-IHE Institute for Water Education, Delft, the Netherlands. Available at 
http://www.waterfootprint.org/Reports/Report33-ExternalWaterFootprintNetherlands.pdf.  

Van Oorschot M, Rood T, Vixseboxse E, Wilting H and Van der Esch S. (2012). De Nederlandse 
voetafdruk op de wereld: hoe groot en hoe diep? PBL publication number 500411002, PBL 
Netherlands Environmental Assessment Agency, Bilthoven, the Netherlands (in Dutch). 
Available at http://www.pbl.nl/publicaties/2012/de-voetafdruk-van-nederland-hoe-groot-en-
hoe-diep 

Van den Berg M, Bakkes J, Bouwman L, Jeuken M, Kram T, Neumann K, Van Vuuren DP and  
Wilting H. (2011). EU Resource Efficiency Perspectives in a Global Context, Policy Studies, 
publication number 555085001, PBL Netherlands Environmental Assessment Agency, 
Bilthoven, the Netherlands. Available at 
http://www.planbureauvoordeleefomgeving.nl/publicaties/2011/eu-resource-efficiency-
perspectieven-op-wereldschaal 

Vannevel R. (2012). Analysis of the Water Footprint Index Methodology, 14 June 2012, Flemish 
Environment Agency (VMM), Belgium. 

WBCSD (2012). Global Water Tool 2011, http://www.wbcsd.org/work-program/sector-
projects/water/global-water-tool.aspx, assessed 21 June 2012. 

WBCSD, SustainAbility and IUCN (2012). Water for Business. Initiatives guiding sustainable 
water management in the private sector (Version 3), WBCSD, Conches-Geneva, Switzerland. 
Available at http://www.wbcsd.org/waterforbusiness3.aspx.  

Westhoek H, Rood T, Van den Berg M, Janse J, Nijdam D, Reudink M and Stehfest E. (2011). 
The Protein Puzzle. The consumption and production of meat, dairy and fish in the European 

http://www.pacinst.org/reports/corporate_water_disclosure_guidelines/full_report.pdf
http://textileexchange.org/
http://www.nature.org/
http://www.sustainabilityconsortium.org/
http://daccess-dds-ny.un.org/doc/UNDOC/GEN/N11/476/10/PDF/N1147610.pdf?OpenElement
http://daccess-dds-ny.un.org/doc/UNDOC/GEN/N11/476/10/PDF/N1147610.pdf?OpenElement
http://www.unep.fr/shared/publications/pdf/DTIx1411xPA-WaterFootprint.pdf
http://www.unep.org/resourcepanel/Portals/24102/Measuring_Water.pdf
http://www.unep.org/Themes/freshwater/Documents/Water_Report_en.pdf
http://unglobalcompact.org/index.html
http://www.unilever.nl/Images/5nov10%20FINAL%20-%20NL-Sustainability%20Plan%2024pp%2008_tcm164-241527.pdf
http://www.unilever.nl/Images/5nov10%20FINAL%20-%20NL-Sustainability%20Plan%2024pp%2008_tcm164-241527.pdf
http://www.unilever.nl/Images/uslp-Unilever_Sustainable_Living_Plan_Progress_Report_2011_tcm13-284779_tcm164-286832.pdf
http://www.unilever.nl/Images/uslp-Unilever_Sustainable_Living_Plan_Progress_Report_2011_tcm13-284779_tcm164-286832.pdf
http://www.unilever.nl/Images/uslp-Unilever_Sustainable_Living_Plan_Progress_Report_2011_tcm13-284779_tcm164-286832.pdf
http://www.unilever.nl/duurzaamleven/waterverbruik/
http://unstats.un.org/unsd/envaccounting/seeaw/seeawaterwebversion.pdf
http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&Completed=0&ProjectID=17104
http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&Completed=0&ProjectID=17104
http://www.waterfootprint.org/Reports/Report33-ExternalWaterFootprintNetherlands.pdf
http://www.pbl.nl/publicaties/2012/de-voetafdruk-van-nederland-hoe-groot-en-hoe-diep
http://www.pbl.nl/publicaties/2012/de-voetafdruk-van-nederland-hoe-groot-en-hoe-diep
http://www.planbureauvoordeleefomgeving.nl/publicaties/2011/eu-resource-efficiency-perspectieven-op-wereldschaal
http://www.planbureauvoordeleefomgeving.nl/publicaties/2011/eu-resource-efficiency-perspectieven-op-wereldschaal
http://www.wbcsd.org/work-program/sector-projects/water/global-water-tool.aspx
http://www.wbcsd.org/work-program/sector-projects/water/global-water-tool.aspx
http://www.wbcsd.org/waterforbusiness3.aspx


 

 

55 

 

Union. PBL Netherlands Environmental Assessment Agency, The Hague, the Netherlands. 
Available at http://www.pbl.nl/sites/default/files/cms/publicaties/Protein_Puzzle_web_1.pdf. 

WEF (2011). Redefining the Future of Growth: The New Sustainability Champions. World 
Economic Form. Available at 
http://www3.weforum.org/docs/WEF_GGC_SustainabilityChampions_Report_2011.pdf. 

WFN (2012). Water Footprint Network, www.waterfootprint.org, accessed 18 October 2012. 
WFP (2012). Water Futures Partnership, 

http://www.involveondemand.com/involve/waterfutures/std.html, accessed 12 June 2012. 
Wichelns D. (2010). An Economic Analysis of the Virtual Water Concept in relation to the Agri-

food Sector, OECD. 
WRI (2011). RELEASE: WRI and Partners Launch Aqueduct Alliance to Measure, Map, and 

Report on Global Water Risk, http://www.wri.org/press/2011/08/release-wri-and-partners-
launch-aqueduct-alliance-measure-map-and-report-global-water-. 

WRI (2012). Aqueduct. Measuring and Mapping Water Risks, http://insights.wri.org/aqueduct, 
accessed 21 June 2012. 

WWDR (2006). Water: a shared responsibility. The United Nations World Water Development 
Report 2, UNESCO & Berghahn Books. Available at 
http://unesdoc.unesco.org/images/0014/001454/145405E.pdf 

WWDR (2009). Water in a Changing World. The United Nations World Water Development 
Report 3, UNESCO & Earthscan. Available at 
http://unesdoc.unesco.org/images/0018/001819/181993e.pdf 

WWDR (2012). Managing Water under Uncertainty and Risk. The United Nations World Water 
Development Report 4, UNESCO. Available at 
http://unesdoc.unesco.org/images/0021/002156/215644e.pdf. 

WWF (2012a). The Water Risk Filter, http://waterriskfilter.panda.org/, accessed 21 June 2012. 
WWF (2012b). Living Planet Report, 

wwf.panda.org/about_our_earth/all_publications/living_planet_report, accessed 22 June 
2012. 

WWF (2012c). Green, greener, greenest. Transforming markets, WWF. Available at 
http://assets.wnf.nl/downloads/lr_nw_wnf_bp_en.pdf. 

WWF (2012d). Reducing the impact of humanity's water footprint, 
http://wwf.panda.org/what_we_do/footprint/water/, accessed 11 July 2012. 

 

 
  

http://www.pbl.nl/sites/default/files/cms/publicaties/Protein_Puzzle_web_1.pdf
http://www3.weforum.org/docs/WEF_GGC_SustainabilityChampions_Report_2011.pdf
http://www.waterfootprint.org/
http://www.involveondemand.com/involve/waterfutures/std.html
http://www.wri.org/press/2011/08/release-wri-and-partners-launch-aqueduct-alliance-measure-map-and-report-global-water-
http://www.wri.org/press/2011/08/release-wri-and-partners-launch-aqueduct-alliance-measure-map-and-report-global-water-
http://insights.wri.org/aqueduct
http://unesdoc.unesco.org/images/0014/001454/145405E.pdf
http://unesdoc.unesco.org/images/0021/002156/215644e.pdf
http://waterriskfilter.panda.org/
http://wwf.panda.org/about_our_earth/all_publications/living_planet_report/
http://assets.wnf.nl/downloads/lr_nw_wnf_bp_en.pdf
http://wwf.panda.org/what_we_do/footprint/water/


 

 

56 

 

Acknowledgements 
 
The authors hereby thank Omer van Renterghem and Roel Blesgraaf (Ministry of Foreign Affairs) 
for the useful discussions about the applicability of water footprint approaches and draft 
versions of this note, and Jos Timmerman and Tiny van der Werff (Ministry of Infrastructure and 
the Environment), several staff members of the former Ministry of Economic Affairs, Agriculture 
and Innovation, Rudy Vannevel (Vlaamse Milieumaatschappij VVM), Arjen Hoekstra (University 
of Twente/ UNESCO-IHE), Graham Jewitt (University of KwaZulu-Natal), World Wide Fund for 
Nature (WWF), Ruth Mathews (Water Footprint Network), Lesha Witmer (Alliance for Water 
Stewardship/ European Water Partnership/ Northern Alliance for Sustainability), Piet Klop 
(PGGM), Aldert Hanemaaijer, Johan Brons, Guus de Hollander, Mark van Oorschot, Trudy Rood, 
Tom Kram, Willem Ligtvoet, Maurits van den Berg and Martha van Eerdt (all PBL Netherlands 
Environmental Assessment Agency) for their constructive comments on earlier versions of this 
note, and Jan de Ruiter (graphics) and Annemieke Righart (English-language editing).  
 
 
 
Parts of this publication may be reproduced, providing the source is stated in the 
form: Witmer MCH and Cleij P. (2012). Water Footprint: useful for sustainability 
policies?, PBL publication number 500007001, PBL Netherlands Environmental 
Assessment Agency, The Hague. 
  

 

 

 

 

 


	Appendix 3: Company-level water footprint studies
	Appendix 4: Round tables on sustainable supply chains
	References

