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Figure 6-2: Detailed model for sustainable water use 
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7 Discussion 

This study has looked into the water issues in India, and through the selection of four water-

intensive companies with production in India looked at Norwegian companies’ experiences of 

water usage. To be able to do this, relevant theories on water management and corporate 

social responsibility have been presented, together with guidelines and initiatives that are 

relevant for companies.  The outcome of this study has been a suggested model for 

sustainable water management.  

 

This Chapter discusses the results and recommendations generated from this study. To 

support the discussion the research questions that were raised in the beginning of the study 

will be discussed. The first section discusses the quality of the results, and suggests further 

research on water issues and CSR. The last section of this Chapter discusses the strengths and 

limitations, and the validity and reliability of this study.  

 

7.1 Summary of results 
The main purpose of this study was to present an overview of the water situation in India 

today, and look at how this is affecting Norwegian companies. To achieve this some research 

questions were raised to guide the study: 

- How can CSR be linked to water use? 
- What are relevant concepts and initiatives for water use and water risk? 

- What kind of water risks do Norwegian companies face in India? 
- How can Norwegian companies involve water use in their CSR? 

- What can a possible model for sustainable water use be?  
 

The two first research questions “How can CSR be linked to water use?” and “What are 

relevant concepts and initiatives for water use and water risk” were covered in Chapter 3, 

which presented a global overview of different aspects of water, relevant concepts on water 

use, water management and CSR, and relevant international initiatives on CSR and on water. 

The new ISO standard, ISO 14046 Water Footprint, will be a highly relevant tool for 

companies to measure water use. The third research question, “What kind of water risks do 
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Norwegian companies face in India?”, was answered by Chapter 4, which presented the 

water situation in India, and by Chapter 5, with an analyse of the water-related business risks 

the different sectors face in India. The final research questions, “How can Norwegian 

companies involve water use in their CSR”? and “What can a possible model for sustainable 

water use be?”  were the focus of Chapter 6, which established that water risks increasingly 

will be an issue for Norwegian companies in India, and that Norwegian companies to a larger 

degree have to take environmental concern into their CSR. Chapter 6 suggested some criteria 

for sustainable water use and a model for sustainable water use that Norwegian companies 

can use as a part of their CSR.  

 

7.1.1 Interviews 
The findings from the interviews with Norwegian water-intensive industries in India showed 

that most companies take environmental concern and water issues into consideration. 

However, this is not the main focus in their CSR. The reason for this can be that CSR in India 

is much more about philanthropy, as contributing to schools and unprivileged is viewed as 

more typical CSR.  

 

The interview guide was developed as a part of a research project about general attitudes and 

experiences with CSR among 13 Norwegian companies in India. Because of this, the 

interview guide is broader than it would have been if the companies were interviewed purely 

on water management and environmental CSR. The interviews generated more general 

information on the different companies’ CSR policies than concrete information on water 

issues in India. However, the interviews gave the author an impression on how Norwegian 

companies work with CSR and which challenges they face in India. The four selected 

companies were used as examples on types of water-intensive industries found in India.  

 

7.1.2 Water risk 
The analysis showed that Norwegian companies operating in India could face all the three 

types of water-related business risk, physical, reputational and regulatory risk. All these three 

risks may lead to a financial risk for the companies. The analysis does not discover whether 

the major concern for the companies is related to the financial risk or an environmental risk of 

their operations. There are limited research and literature available on water risks for different 
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industries in India, therefore have Morrison, Morikawa, Murphy, et al. (2009) served as the 

main, and in some cases, the only source. 

 

The key risks for the different industries showed that the companies face several of the same 

risks. Water scarcity and climate change will exacerbate the physical risk and lead to 

increased regulatory risk. Increased awareness among local and international consumers can 

influence the company’s image and reputation. From the results of the interviews, there is 

reason to assume that Norwegian companies do take environmental responsibility for their 

activities. The companies follow the regulations in India and it is likely that they will have to 

calculate and report on their water risk and water use in the future. Certification standards are 

more common than voluntarily initiatives on water and CSR, the new ISO 14046 on Water 

Footprint will be an important tool for Norwegian companies to measure and assess their 

water risks, and it will make it easier to compare companies’ environmental performance. 

 

7.2 Discussion of recommendations 
Norwegian companies operating in India have the capability to be in the lead when it comes 

to environmental CSR. In general, Norwegian companies are known to take their CSR 

seriously, however, the results of this study have generated some criteria for sustainable water 

use and recommendations for how companies can involve sustainable water use in their CSR.  

 

7.2.1 Criteria 
There are strict regulations on water use for industries in India, and some of the Norwegian 

companies even have their own measures and initiatives on water. However, it is 

recommended that Norwegian companies join international initiatives as the UN Global 

Compact as well, to ensure quality and consistency. Other criteria for sustainable water use 

are that companies are aware of their own water use and risk. Companies should use their 

position to influence their suppliers and stakeholders to reduce water use and minimise 

wastewater discharge in the whole value chain. Contribution to innovation and new 

technological solutions can benefit both the company, through building of image and reducing 

costs, and local ecosystems, through more environmental-friendly production and safe water 

resources.  
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The water footprint can be seen as an new indicator of sustainability, in addition to other 

sustainability indicators such as the ecological footprint, carbon footprint etc. One of the 

problems with the water footprint is that it only presents known data in a new format, and that 

no new knowledge is added. A positive aspect of the water footprint is that it brings a new 

perspective on issues as water scarcity, water dependency, sustainable water use, and global 

trade (Chapagain, 2006). The new standard, ISO 14046 Water Footprint, may have a great 

impact on corporate water management.  The standard links the water footprint concept to 

corporate water use, and makes it easier for companies to involve water usage in their 

environmental management.  

 

7.2.2 Model 
Norwegian companies operating in India should ensure that the use of water resources is 

sustainable, and that they through a good CSR-strategy contribute to sustainable development 

in the region they are operating in.  As a contribution to further research on sustainable water 

management, this study suggested a four-step process for sustainable water management 

based on ISO 26000 and on the criteria for sustainable water use. This process has been 

summarised in a model (Figure 6-1 and 6-2).  In this model, specific criteria for different 

industries are not a part of the model. The sector specific water risks discovered in this study 

could be implemented in the model together with specific criteria for different water-intensive 

industries to get a more precise model for each company.  

 

7.3 Further research 
This study discovers that there is little information on Norwegian companies water risks when 

operating internationally. In general, the research on water management with the link to CSR 

is limited and it is therefore possible to assume that more research would be needed on this 

topic in the future. This study has used four different water-intensive industries as cases, 

however, a more in-depth study of each industry’s water risks and water management would 

be valuable in future research.  Further research could collect data not only from the company 

itself but also stakeholder and local communities.  Another approach could be to select one of 

the industrial clusters or regions in India for in-depth research on the use of water resource. 
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7.4 Strengths and limitations 
There are several challenges for implementation of a CSR-strategy in India. The Indian 

mentality of development and understanding of what CSR involves differs from the 

Norwegian perspective. Other challenges can be a high level of corruption and substantial 

differences between levels of the society. The results from this study are therefore mostly 

applicable for Norwegian companies, however, the water risks are the same for all companies. 

On of the main strengths of this study is the structure with a detailed overview of initiatives 

on water and CSR, and the selection of Norwegian water-intensive companies in India. This 

study can serve as a framework to understand the link between water management and CSR 

in India. Since this research is limited by time, it has only been possible to cover a small 

selection of companies. The results should not be universalised, i.e. assumed to be true for 

Norwegian companies in other countries. Similarly, these results do not represent all water-

intensive industries found in India. Since this study is based on the companies’ information, 

this study is not as critical as it would have been if there had been time to go more in-depth of 

each industry. 

 

The suggested model that is presented in Section 6.8, Figure 6-1 and 6-2, is a general model 

for sustainable water management. Each industry has to customise the model to fit their 

operations and locations, however, it can serve as a starting point. The model is constructed 

for Norwegian companies in India, it is reason to assume that Norwegian companies face 

some of the same water risk in other countries, where the same international initiatives will be 

relevant.  

 

7.5 Validity and reliability  
To ensure that the results are valid and reliable, the data collected in the interviews were 

confirmed by other studies on CSR in India. Some of the informants were contacted to get 

more in-depth information on the water management their industry, and to clarify 

information. The main threat to validity in this study is that data presented for analysis is 

mainly based on the companies’ own information, it has not been time to do in-depth studies 

of each company to verify the information.  Each company’s CSR performance is analysed 

out from their own information, and this study can be claimed to suffer from insufficient data 

collection from different stakeholders. The informants participating were mainly a part of the 

company’s top management with responsibility of HR or sales, and few had CSR as their 
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main responsibility.  Interviewing people further down in the organisation, the local society 

and stakeholders of the company could have ensured a stronger validity. 

 

The selected companies represented different industries with partly or fully Norwegian 

ownership, located in different Indian states and with various sizes. 13 companies originally 

participated in the research project. The informants were interviewed about their companies 

CSR-policies and activities. The issue of the water situation was not the main topic in the 

interviews, but a part on the environmental section of the interview guide. Had the main topic 

been environment and water the outcome of the interviews may have been different. To 

ensure validity of the study the data gathered in the CSR-project is therefore used as 

background data, not the main data for analysis.  The data from the interviews do not directly 

answer the research questions, but gave the author an impression of how Norwegian 

companies incorporate environmental CSR in their strategies. Since there have been 

limitations in time to collect own data a further step to ensure validity is the use of 

triangulation. Research and reports from global initiatives have supported the findings from 

this study. Internal validity of this study is also ensured through using specific concepts and 

measures that are confirmed by citing literature and published research on the same topic.   

 

The case in this study has been the water situation in India in a CSR context, with Norwegian 

companies within water-intensive industries as subunits for analysis. The use of the case 

method in this study has some limitations since it is difficult to generalise out from a sample 

with few cases. To ensure analytic generalisation the research questions and research design 

focuses on how Norwegian companies can deal with water issues, and suggest a model for 

improved water management.  
 
The findings in this study are based on qualitative interviews and on the companies’ public 

information and other research. It is therefore reason to assume that the research in this study 

is reliable, and that other researcher interviewing the same or other companies in India would 

achieve similar results. The research process and the results of this study have been 

transparent, which makes the study replicable for other. Transferability of methods and 

process has improved the reliability of the study.  
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8 Conclusion 

Reports by the UN and the IPCC, states that climate change is likely to exacerbate many of 

the already pressing factors for India’s natural resources. There is an increased awareness on 

water issues among consumers, investors, policymakers and industries all over the world. 

This study has used the water situation in India as a case and suggested a model for 

sustainable water use that Norwegian companies can use in their CSR strategy.  

 

The main focus in many CSR-strategies is on labour rights. There is little information 

available on how Norwegian companies deal with environmental issues when operating 

internationally. This study has exemplified how and why water issues should be a part of a 

company’s CSR, and what initiatives that is relevant for companies in India. In this study, the 

author has described the linkage between water issues on a macro level and on companies’ 

level, and suggested criteria for sustainable water use for companies. The water footprint 

concept is generally on a macro level, through the new ISO 14046 Water Footprint the 

concept is transformed to a micro level that companies can work with.  

 

The water situation in India was presented as a case, with Norwegian companies as subunits. 

Semi-structured interviews with four water-intensive industries representing food, apparel, 

paint and energy, were used as background information for an analysis of water-related 

business risks in India. The results of this study indicate that Norwegian companies will face 

an increased water risk in India in the future. If the companies have not already taken the 

measures necessary to deal with these water issues, it is about time to implement a model for 

sustainable water use in their value chain. Such a model is suggested as a part of this study 

(Figure 6-1 and 6-2) and can be a good starting point for Norwegian companies to involve 

water use in their CSR strategies.  
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Appendices 

Appendix I: Interview guide 
 

Interview guide: Attitudes towards CSR in Norwegian companies in India 

 

1. Introduction 

Present yourself, CSR research for Innovation Norway, master thesis about CSR etc. 

Explain about the interview; purpose, confidentiality, recording of interview etc. 

 

2.  Background info 

Can you tell me a little about yourself; name, position, and for how long time has you worked for…? 

 

3. Info about company –  

Asking about the company - how they describe their company 

 Ownership/Main product/Customers 

 Where are the production facilities located? 

 Reasons for location 

 Knowledge about supply chain 

 Creation of value 

 Important partners 

 Specific challenges – where 

 

4. General about CSR  

 Definitions of CSR 

 Norwegian regime vs. Indian regime - Where can they be placed in the model 

Experiences and main challenges 

 

 

 



 

5.  CSR in company 

Asking about the company’s CSR agenda – remember to ask about the informants own experiences related to the 
theme 

 Knowledge about the company’s CSR agenda 

 Written guidelines  

 Do the factories know about the CSR agenda? Company and suppliers. Child labour,  

Health and safety standards 

 Actions to improve working conditions, safety etc.  

 Agenda against discrimination? Cast issues   

Environmental concern 

Committed to any agreement (Global Compact etc.)  

CSR-policy builds on Global Compact, TI, ISO 26000? 

 Why, why not 

Connected to Norwegian bodies like IEH, or sector specific bodies (INTSOK; INTPOW, MNE) 

Partners, CSR work through NGOs etc 

Awareness of CSR rules and regulations in India 

Effects of the Companies Bill: What is the company’s policy, plans 

Consequences of the Companies Bill – thoughts/plans 

Have CSR-work paid off? (CSR and innovation) 

Cases 

 

6. Anti-corruption work 

General introduction about corruption in India.  

 Main challenges etc 

 Sectors 

 Other/own experiences  

Company’s anti-corruption policies 

Challenges/issues with corruption, on which level, to which extent  

How common is it with corruption in the business environment the company operates in 

What does the company do in this context? 

Policy against corruption  

Guidelines for handling corruption dilemmas and -issues. 

How is it implemented? 



 

 

Followed up, monitoring, auditing, control, 

What works in India and not, compared to other countries.  

 

 

7.  Innovation Norway 

Cooperation with IN 

 What is your experience with IN 

 Participated on IN CSR seminar in April 

IN’s competence on CSR 

How can IN improve (provide more information, hold seminars etc., related to CSR) 

 

8. Ending 

 Anything else that you want to say about this topic? 

Switch of recorder - answer any question from the informant. 
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Appendix II: UN Global Compact  
 

The Ten Principles 

Human Rights Principle 1: Businesses should support and respect the protection of 

internationally proclaimed human rights; and                                    

Principle 2: make sure that they are not complicit in human rights 

abuses.   

Labor Standards 

 

Principle 3: Businesses should uphold the freedom of association and 

the effective recognition of the right to collective bargaining;               

Principle 4: the elimination of all forms of forced and compulsory 

labor;                                                                                             

Principle 5: the effective abolition of child labor; and                       

Principle 6: the elimination of discrimination in respect of employment 

and occupation.    

Environment 

 

Principle 7: Businesses should support a precautionary approach to 

environmental challenges;                                                                  

Principle 8: undertake initiatives to promote greater environmental 

responsibility; and                                                                             

Principle 9: encourage the development and diffusion of 

environmentally friendly technologies.    

Anti-Corruption 

 

Principle 10: Businesses should work against corruption in all its forms, 

including extortion and bribery.  

Source: UN Global Compact. (www.unglobalcompact.org/AboutTheGC/TheTenPrinciples/index.html) 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



        Appendix III 

 

Appendix III: Global water footprint scenario 
 
Table of drivers and associated assumptions used in the global water footprint scenario, Ercin and 
Hoekstra (2014:73) 

  
 
Percentage change in the water footprint of production, Ercin and Hoekstra (2014:77) 

 
 

Percentage change in the water footprint of consumption, Ercin and Hoekstra (2014:79) 

a scenario: global markets (S1), regional markets (S2), global sustain-
ability (S3) and regional sustainability (S4) (Fig. 1). Our storylines re-
semble the IPCC scenarios regarding population growth, economic
growth, technological development and governance. For the purpose
of our analysis, we had to develop most of the detailed assumptions of
the scenarios ourselves, but the assumptions were inspired from the
storylines of the existing IPCC scenarios. The scenarios are consistent
and tell reliable stories aboutwhatmay happen in future. It is important
to understand that our scenarios are not predictions of the future; they
rather show alternative perspectives on how water footprints may
develop towards 2050.

First, we constructed a baseline for 2050, which assumes a continua-
tion of the current situation into the future. The four scenarios were con-
structed based on the baseline by using different alternatives for the
drivers of change. The baseline constructed for 2050 assumes the per
capita food consumption and non-food crop demand as in the year
2000. It also considers technology, production and trade as in the year
2000. The increase in population size is taken from the medium-fertility
population projection of the United Nations (UN, 2011). Economic
growth is projected as described in IPCC scenario B2. Climate change is
not taken into account. Therefore, changes in food and non-food con-
sumption and in the water footprint of agriculture and domestic water
supply are only subject to population growth. The industrial water foot-
print in the baseline depends on economic growth.

Scenario S1, global market, is inspired by IPCC's A1 storyline. The
scenario is characterized by high economic growth and liberalized
international trade. The global economy is driven by individual consump-
tion and material well-being. Environmental policies around the world

heavily rely on economic instruments and long-term sustainability is
not in the policy agenda. Trade barriers are gradually removed. Meat
and dairy products are important elements of the diet of people. A
rapid development of new and efficient technologies is expected. Energy
is mainly sourced from fossil fuels. Low fertility and mortality are
expected.

Scenario S2, regional markets, follows IPCC's A2 storyline. It is also
driven by economic growth, but the focus is more on regional and
national boundaries. Regional self-sufficiency increases. Similar to S1,
environmental issues are not important factors in decision-making,
new and efficient technologies are rapidly developed and adopted,
and meat and dairy are important components in the diets of people.
Fossil fuels are dominant, but a slight increase in the use of biofuels is
expected. Population growth is highest in this scenario.

Scenario S3, global sustainability, resembles IPCC's B1 storyline. The
scenario is characterized by increased social and environmental values,
which are integrated in global trade rules. Economic growth is slower
than in S1 and S2 and social equity is taken into consideration. Resource
efficient and clean technologies are developed. As the focus is on envi-
ronmental issues, meat and dairy product consumption is decreased.
Trade becomes more global and liberalized. Reduced agro-chemical
use and cleaner industrial activity is expected. Population growth is
the same as for S1.

Scenario S4, local sustainability, is built on IPCC's B2 storyline and
dominated by strong national or regional values. Self-sufficiency, equity
and environmental sustainability are at the top of the policy agenda.
Slow long-term economic growth is expected. Personal consumption
choices are determined by social and environmental values. As a result,
meat consumption is significantly reduced. Pollution in the agricultural
and industrial sectors is lowered. Biofuel use as an energy source is dras-
tically expanded.

These scenarios are developed for 16 different regions of the world
for the year 2050. We used the country classification and grouping as
defined in Calzadilla et al. (2011a). The regions covered in this study
are: the USA; Canada; Japan and South Korea (JPK); Western Europe
(WEU); Australia and New Zealand (ANZ); Eastern Europe (EEU); For-
mer Soviet Union (FSU); Middle East (MDE); Central America (CAM);
South America (SAM); South Asia (SAS); South-east Asia (SEA); China
(CHI); North Africa (NAF); Sub-Saharan Africa (SSA) and the rest of
the world (RoW).

2.2. Drivers of change

We identified five main drivers of change: population growth,
economic growth, consumption patterns, global production and
trade pattern and technology development. Table 2 shows the
drivers and associated assumptions used in this study.

Globalization

Regional self-sufficiency

Environmental 
sustainability

Economy driven 
development

Global 
market (S1)

Global sustainability 
(S3)

Regional
markets (S2)

Regional 
sustainability (S4)

Fig. 1. The four scenarios distinguished in this study.

Table 2
Drivers and assumptions per scenario.

Driver Scenario S1: Scenario S2: Scenario S3: Scenario S4:

Global market Regional markets Global sustainability Regional sustainability

Population growth Low-fertility High-fertility Low-fertility Medium-fertility
Economic growtha A1 A2 B1 B2
Consumption
patterns

Diet Western highmeat Western highmeat Less meat Less meat
Bio-
energy
demand

Fossil-fuel
domination

Biofuel expansion Drastic biofuel expansion Drastic biofuel expansion

Global production
and trade pattern

Trade
liberalization
(A1B + TL2)

Self-sufficiency
(A2 + SS1)

Trade liberalization (A1B + TL1) Self-sufficiency (A2 + SS2)

Technology
development

Decrease in blue
water footprints
in agriculture

Decrease in blue
water footprints
in agriculture

Decrease in green and gray water footprints in
agriculture Decrease in blue and gray water footprints
in industries and domestic water supply

Decrease in green and gray water footprints in
agriculture Decrease in blue and gray water footprints
in industries and domestic water supply

a The scenario codes refer to the scenarios as used by the IPCC (Nakicenovic et al., 2000).
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domestic water supply. The WF of industrial production increases its
share in the total for the S1, S2 and S4 scenarios.

In all scenarios, the WF of production is dominated by the green
component. However, the share of the green component decreases
from 76% in 2000 to 74% in 2050 in S1 (Fig. 2). The share of the blue
component decreases from 10% in 2000 to 7% in 2050 in S1. The gray
WF increases its share from 14% in 2000 to 19% in S1. The shares of the
green, blue and gray WF of production in S2 are 82, 7, and 11% respec-
tively. The share of the green component falls down to 68 and 69% in
S3 and S4, while an increase is observed in the share of blue WF.

Among the regions, SAM and ANZ show the highest increase in the
total WF of production in S1. The increase in ANZ is 217% for S1, 251%
for S2, 54% for S3 and 33% for S4. The increase is quite significant for
SAMaswell (361, 422, 168, and 144% for S1, S2, S3 and S4, respectively).
SSA increases its water footprint of production 181% in S1, 364% in S2,
81% in S3 and 184% in S4. The USA, CAM, Canada, SEA, EEU, FSU, MDE,
NAF and SAS are the other regions, which have a larger WF of produc-
tion in 2050 compared to 2000 in all scenarios.

TheWF of JPK's production decreases for all scenarios. The change
is−46% for S1,−21% for S2,−68% for S3 and−55% for S4. This relates
to the fact that JPK increasingly externalizes its WF of consumption
towards 2050. The WF of production in WEU increases in S1 and S2 by
12 and 42%, respectively, but decreases for S3 and S4, by 36 and 29% rel-
ative to 2000 values. Despite the increase in the WF of production in
China in S1 and S2 (by 137 and 129%), a decrease is observed in S3 (6%).

The WF of industrial production shows a drastic increase relative to
2000 for CHI, FSU and SAS in S1. IndustrialWFs in these regions increase
by a factor of more than 10 times, up to 18 times for CHI. Other regions
with high industrialWF increase in S1 are SSA, NAF, SEA, SAM and CAM.

These regions have a larger WF of industrial production in S2 as well.
WEU, ANZ and JPK have a smaller WF of industrial production in 2050
compared to 2000, in all scenarios.

We run a scenario with a changed global production pattern under
trade liberalization (TL1) as the only driver of change to the baseline
in 2050. We applied changes in global production as described in
Caldazilla et al. (2011). The results are shown in Fig. 3. Change in global
agricultural production due to trade liberalization has a limited effect on
the globalWF of production (Fig. 3). On a regional basis, it increases the
WF of production in Canada, CHI, JPK, ANZ, MDE, SAM and SEA and de-
creases the WF in the USA, WEU, EEU, FSU, CAM, NAF, SSA and SAS.
However, in all cases the change is not more than 2%.

3.2. Virtual water flows between regions

Net virtual water import per region for each scenario is given in
Table 6. The regions WEU, JPK, SAS, MDE, NAF and SSA are net virtual
water importers for all scenarios in 2050. The USA, Canada, ANZ, EEU,
FSU, CAM, SAM, SEA and CHI are net virtual water exporters in 2050.

All net virtualwater-exporting regions in 2000 stay net virtualwater
exporters in all 2050 scenarios. Net virtual water export from these re-
gions increases in S1 and S2 compared to 2000, except for Canada and
SEA. SAM, FSU and the USA substantially increase their net virtual
water export in S1 and S2. SAM becomes the biggest virtual water ex-
porter in the world in 2050 for all scenarios and increases its net virtual
water export around10 times in S1 and S2. The change is also large in S3
and S4,with an increase by a factor 6 and 5, respectively. Another region
that will experience a significant increase in net virtual water export is
the FSU. Compared to 2000, the net virtual water flow leaving this re-
gion becomes 9 times larger in S1, 6 times in S2 and S3, and 4 times in
S4. The net virtual water export from the USA increases by a factor 3
in both S1 and S2 relative to 2000. The net virtual export from the
USA decreases in S3 and S4 compared to 2000. Although Canada con-
tinues to be a net virtual water exporter in 2050, its virtual water export
decreases below the levels of 2000 for S1, S3 and S4. Despite still being a
net virtualwater exporter in 2050, SEA experiences a decrease in the net
virtual water export volumes compared to 2000 in all scenarios.

All net virtualwater-importing regions in 2000 stay net virtualwater
importers in 2050 for all scenarios, except CAM and CHI, which become
net virtual water exporters in 2050. The net virtual water import by
WEU stays below the 2000 volume for S2 and S4. Although JPK has a
slightly higher net virtual water import in S1 and S2 than 2000, it
decreases its net virtual water import for the other scenarios. SSA is
the region where the highest increase in virtual water import is ob-
served in 2050. Its net virtual water import rises drastically in S1 and

Table 5
Percentage change in thewater footprint of production compared to 2000. ‘A’ refers toWF of agricultural production, ‘D’ refers toWF of domesticwater supply, ‘I’ refers toWF of industrial
production and ‘T’ refers to total WF.

Region S1 S2 S3 S4

A D I T A D I T A D I T A D I T

USA 105 24 16 87 154 57 20 128 49 −1 −9 38 59 12 −13 46
Canada 139 26 57 118 193 58 44 161 84 1 37 70 80 13 18 66
WEU 19 −3 −45 12 51 22 −28 42 −34 −23 −57 −36 −28 −13 −46 −29
JPK −52 −20 −16 −46 −24 1 −15 −21 −75 −36 −31 −68 −60 −28 −34 −55
ANZ 221 40 −75 217 255 77 −50 251 55 12 −77 54 34 26 −57 33
EEU 50 −24 833 150 85 0 274 107 −17 −39 393 36 −17 −30 355 31
FSU 46 −18 1,649 135 83 10 531 105 −12 −34 735 30 −11 −24 529 19
MDE 40 44 208 46 157 88 80 151 1 15 122 5 78 32 41 74
CAM 143 21 341 142 204 63 127 196 37 −3 198 39 44 13 142 45
SAM 372 24 474 361 441 66 158 422 172 −1 262 168 149 15 160 144
SAS 67 38 1,160 84 149 85 353 150 −10 11 1,495 16 25 28 653 36
SEA 127 32 953 151 191 76 257 188 32 6 458 45 37 22 400 49
CHI 89 −12 1,885 137 127 16 338 129 −22 −29 555 −6 −22 −19 967 6
NAF 32 43 533 44 81 90 236 85 2 14 651 17 27 32 112 29
SSA 179 122 863 181 367 183 243 364 78 78 649 81 184 101 335 184
RoW 114 −9 71 106 195 11 12 177 12 −27 −11 9 34 −20 110 36
World 112 18 601 130 180 55 158 175 18 −6 311 30 38 9 261 46

Fig. 2.Green, blue and grayWF of production as a percentage of totalWF in 2000 and 2050
according to the four scenarios.
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EEU, CHI and FSU demonstrate increases inWF of consumption in S1/S2
and decreases in S3/S4 compared to 2000. S2 is the scenario with the
largestWF related to consumption of agricultural products in all regions
and S3 shows the smallest values among all scenarios.

Two factors determine the WF of domestic water supply in the
scenarios: population size and productivity (Eq. (21), Section 2.3.3).
The scenario with the highest population projection, S2, has therefore
the largest WF related to domestic water supply. S3 has the lowest
values as it has a relatively low population size and a reduced WF per
household. The regions that show reduction in WF of domestic water
supply in S1, have population sizes lower than 2000. The reductions in
S3 are due a combination of lower estimates of population and reduced
per capita domestic water use. Regarding theWF of consumption of in-
dustrial products, all regions show a significant increase compared to
2000, in all scenarios.

Fig. 4 shows the contribution of different consumption categories
to the total WF of consumption for 2000 and for different scenarios.
Consumption of cereals has the largest share (26%) in the total WF in

2000. Other products with a large share are meat (13%), oil crops
(12%), poultry (10%), vegetables and fruits (8%) and dairy products
(8%). Meat consumption becomes the major contributor to the WF of
consumption in S1 and S2 (19–20%). Oil crops, vegetables, and fruits
are the other consumption categories that have a large contribution to
the totalWF of consumption in S1 and S2. The share of cereals decreases
to 19% in S2 and to 17% in S1. Cereal consumption has the largest share
(30%) in S3 and S4, which are characterized by low meat content diets.
Oil crops follow cereals with 16%. The share of meat consumption de-
creases in these scenarios to 13%. Consumption of industrial products
becomes another significant contributor in S3 and S4 (7%).

Cereals are the largest contributor to the blueWF of consumption in
all scenarios. Its share is 25% in S1 and S2, and 39% in S3 and S4. Cereals
are followed by vegetables and fruits in S1 and S2 (17%) and by oil crops
for S3 and S4 (14%). Other product groups with a large share in the blue
WF of consumption are meat, poultry, dairy products and sugar crops.
The gray WF of consumption is dominated by industrial products and
domestic water supply in all scenarios. The share of industrial products

Table 7
Percentage change of the WF of consumption relative to 2000. ‘A’ refers to the WF of agricultural products, ‘D’ refers to the WF domestic water supply, ‘I’ refers to the WF of industrial
products and ‘T’ refers to the total WF.

Region S1 S2 S3 S4

A D I T A D I T A D I T A D I T

USA 29 24 112 41 83 57 69 80 29 −1 50 30 39 12 28 36
Canada 48 26 95 54 91 58 52 83 5 1 55 13 14 13 38 18
WEU 19 −3 112 28 52 22 65 52 −27 −23 52 −19 −24 −13 12 −20
JPK 11 −20 113 19 39 1 50 38 −36 −36 58 −26 −29 −28 15 −25
ANZ 172 40 107 171 201 77 62 199 20 12 73 20 5 26 13 5
EEU 12 −24 1024 143 45 0 285 75 −47 −39 438 17 −41 −30 419 20
FSU 6 −18 975 61 39 10 268 51 −44 −34 366 −20 −37 −24 340 −15
MDE 198 44 720 207 309 88 229 294 99 15 436 106 153 32 152 146
CAM 100 21 865 115 165 63 264 163 9 −3 490 20 24 13 292 30
SAM 117 24 722 126 181 66 204 177 21 −1 370 27 29 15 231 32
SAS 128 38 1206 143 214 85 313 212 27 11 1399 49 55 28 676 64
SEA 96 32 769 117 160 76 169 156 2 6 317 13 16 22 338 27
CHI 79 −12 1391 113 117 16 205 116 −29 −29 346 −18 −25 −19 771 −3
NAF 65 43 811 81 122 90 298 125 25 14 881 45 50 32 171 52
SSA 353 122 1415 355 538 183 334 531 179 78 969 181 263 101 486 262
RoW 212 −9 893 240 274 11 211 259 37 −27 366 52 51 −20 400 67
World 112 18 596 130 180 55 157 175 18 −6 308 30 38 8 259 46

Fig. 4. The contribution of different consumption categories to the total WF of consumption in the world.
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The change in the water footprint of consumption per capita per region for the different scenarios relative 

to 2000 volumes, Ercin and Hoekstra (2014:81) 
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