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 PROLOGUE 

Many years back, I had gone for a seaside vacation with friends. I was young, and invincible – and so, 

though I did not know how to swim, one afternoon, when everyone else was sleeping, I decided to swim.  

In waist deep water, as I splashed around, I did not notice that the tide had turned. By the time I did, the 

shore was far away and I found myself going under the water. In panic, I tried to walk back to the shore. 

I will never forget that walk back. I kept walking steadily, but it seemed like I was reaching nowhere – 

water all around me and the shore looked as far as it was before. It was nothing short of a miracle that I 

did, finally manage to reach the shore. 

The sensation of walking endlessly, hopelessly against the tide and feeling yourself going under the water, 

is what I have been getting in the past decade of working for water conservation. For each individual, 

community, institution which became Water Wise, there were thousands others who became even more 

wasteful. Only a few truly evolved and socially conscious souls and those who lived in water scarce 

situations continued to save water. From the poor to the rich, the attitude mostly was – if I have easy 

access to water, I will use it in a way that is most convenient for me – regardless of how wasteful that is.  

After a decade of living with the drowning sensation, my ‘aha’ moment came with a comment made by a 

photographer friend. While watching me try to convince farmers to not over-extract water from their 

tubewells, he told me,” Forget it…this is not going to work…don’t waste his time & yours. ”I gave him the 

‘Et tu Brutus’ look. He laughed, but continued, ”Think about it…75% of our body is water. We’re genetically 

programmed to enjoy the feeling of watching water flow – it gives us a primeval sense of abundance and 

security! It’s a basic instinct! People will always like to watch water flow abundantly!” 

That comment changed my perspective on Water Conservation. I realized, that like a true artist, he had 

sensed the flow of our instincts. I thought about his suggestion, “If you can find ways of letting people 

enjoy the flow without actually making so much water flow; or if you give them a strong ‘personal’ reason 

to curb that instinct, then you might succeed in your mission”. 

That philosophy is the spirit behind this report. Water is unquestionably the biggest crisis we face in the 

world today. To ensure the lives and livelihoods of millions, for food security, to create a global order with 

more peace, equity and equality and for sustainability at all levels, one of the pre-requisites is that we 

manage our water resources well. However, the fact is also, that water being a politically and socially 

sensitive issue and a human right, does not lend itself well to direct management. 

We need to look for indirect methods of addressing the water issue. Without raising the hackles of people 

as we do when we try to directly curb their water availability, we need to create reasons for them to 

actively minimize water use and simultaneously create an enabling policy and technological environment 

that makes it possible for them to do so without being too inconvenienced.  

A potential solution lies in shifting focus to efficiency inducing policy tools / market triggers for the outputs 

of water use rather than on water itself. In the pages that follow, we discuss this suggestion and explore 

it as a potential direction that may bypass these unique problems of Water management…. 

I look forward to your feedback and comments on the report. Thank you! 

Jyoti Sharma 
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Executive Summary 

 

This report examines the current water crises and the lack of effectiveness of current actions and water 

use management strategies. It proceeds to propose WUE (Water Use Embedding) as a potential solution 

to the growing issue of water scarcity, and examines past uses of WUE and its various components, aspects, 

and methods. This is followed by a discussion of the current state of activities surrounding WUE, including 

policy and certification measures. The report covers the following topics, with a section devoted to each.  

- Setting the Context 

7 billion people in the world with just 0.07% of the world’s water easily accessible for all their needs – a 

statistic that lies at the root of the global water crisis. By 2050 the population will be approx. 10 billion, 

needing 70% more food, 50% more energy in the face of a worsening water availability due to irreversible 

effects of poor water management, climate change and its resultant extremes and loss of perennial fresh 

water sources, pollution of water sources and disappearance of groundwater reserves. Given the 

centrality of Water in all human needs, this is a situation fraught with danger.   

- The Water Governance Challenge 

Water is a fundamentally unique resource in a number of ways. It is simultaneously a human right and a 

limited resource. There are both legal and cultural precedents to water’s generally accepted status as a 

right. There is confusion over whether it needs to be treated as an economic good, public good or a 

common pool resource…or as all three in different situations. This perception as a right and confusion as 

a resource, makes it a political minefield that political policy makers do their best to avoid. Hence water 

management continues to be largely chaotic.  

Currently, water management policies straddle both - policy and market based measures, with necessarily 

some overlap given that in many instances the government is needed to enact market measures regarding 

water. Firm restrictions on water use only occur in situations of extreme scarcity. With increasing scarcity, 

market mechanisms are increasingly being used. However, market driven privatization and pricing have 

seen a great deal of opposition, and reversal, usually because of the popular view of water as a right. 

- Exploring Water Use Embedding as a Tool 

WUE (water use embedding) is integrating the value of water either used in production of a product or 

that a product uses into market and policy evaluations of said product or company. This includes measures 

such as certifications and labels for water efficient products and rebates regarding the same, while the 

associated water savings are often achieved through water risk assessments, water audits, and 

benchmarking. WUE helps water use management policy avoid the challenges, including the political 

policy maker’s challenge that regular policy falls into. There are also parallels from the climate change 

mitigation inspired energy sector policies of embedding efficiency which may be a source of learning. 

- Water use Embedding – Current Status 

Water Use Embedding, through its various components – water footprint, virtual water, water use 

efficiency and water risk assessments – has had a low key presence for about two decades now. However, 

it has not made the transition to mainstream policy and market use – though it is increasingly becoming 
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part of such discussions. Water policy documents in many parts of the world, overtly or covertly, recognize 

it as a factor for water management. However operationalization of the same is low.  

Currently, primarily research has been done regarding water footprints and other WUE methods. There is 

limited integration of WUE into policy as of yet, though there are a number of studies discussing the 

potential impact of water footprints on policy. These studies show both positives and negatives of 

potential integration of WUE and policy, though generally support it as a path forward. So far, WUE has 

been integrated to a very small extent into policy or in market forms.  

- Case Studies and Stakeholder Views on WUE 

There are some case studies that have studied adoption and impacts of water use embedding to provide 
further evidence of its and its associated concepts’ effectiveness. These cases span agriculture, industry, 
and domestic water use. Summaries of three such studies and the results of a stakeholder survey of a 
non-representative sample have been produced in this report.  
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1.1 The Deepening Water Crisis 

 

The situation surrounding water has reached a crisis phase. Water is one of the basic necessities of life.  
As such, it is an indispensable good. As a result of the varying uses of water, many of which there are no 
substitutes for, freshwater is growing increasingly scarce across the globe. Water scarcity is already a 
growing concern for governments and other actors, but this concern has failed to translate into effective 
actions to either augment supply or reduce demand. The long-term consequences of water 
mismanagement are severe, and as such effective action urgently needs to be taken.  

A full comprehension of the situation both globally and in India can lead to more targeted and practical 
water use management strategies. Most importantly, this information necessitates urgency. The statistics 
surrounding water paint a grim picture of the future of water availability, given current rates of withdrawal 
and use. Augmenting supply is difficult, while changing use patterns is also a struggle. Thus, new strategies 
are needed to help properly manage water. Given the current situation of water scarcity, lack of 
effectiveness of current actions to remedy that scarcity, and potential long-term consequences of water 
mismanagement, a shift in water use management practices are necessary to avert this impending crisis.  

Water scarcity is an issue both globally and in India, and while actors (governments, corporates, and 
individuals) on both levels take actions to avert a deeper water crisis, these actions are as of yet ineffective. 
The long-term consequences of water scarcity mean that changes in behavior by these three sets of actors 
are necessary.  

1.11 Situation Globally   Figure1: Nonrenewable rate of Water Consumption 

Globally, fresh water is a limited resource, 
and unevenly distributed geographically. 
Water is sourced from a variety of types 
of bodies, but much of the water should 
ideally be renewed on a yearly basis 
through snowfall or groundwater 
replenishment. The currently available 
water is used at an alarming rate, 
primarily by the agricultural sector. In the 
last century water usage per person 
doubled, even as the total population 
tripled, creating a situation today where 
many areas of the world are consuming 
water at an unsustainable rate. (Fig 1 
highlights in red all the areas where water 
is being consumed at a nonrenewable rate.)    Source: Global Water Crisis Report 

Water footprints, one way to measure use, is on a per capita basis connected with GDP/capita, as more 
‘developed’ countries have higher per person water footprints. This indicates the current inequities 
inherent in water use involving global supply chains. Water supply and demand are also currently out of 
balance, and this imbalance is only projected to get worse in the future.  

http://www.arlingtoninstitute.org/wbp/global-water-crisis/441
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The paradox of water is that it appears to be in abundance. Over 70% of our planet is covered by water, 
yet only a small fraction of that is available to drink. Only 2.5% of water on our planet is freshwater, and 
only 1% of that is easily available for human consumption, meaning that only 0.007 percent of the planet’s 
water is readily usable. (National Geographic). Despite the enormous amount of water on Earth, little of 
it can be used for everyday purposes, such as drinking, bathing, industrial use, and agriculture.  

In terms of the water that is considered fresh, it is unevenly distributed geographically, particularly with 
respect to people. For instance, four countries have water resources that are over 100,000 m3/inhabitant, 
while twenty nine have total water resources of less than 1,000 m3/inhabitant. (FAO-1). Ten countries 
have more than 60% of the world’s water. (Fry 2006:2). The top five countries in terms of total water 
resources are Brazil, Russia, Canada, Indonesia, and China. 

Table 1: 

 

Source: http://www.fao.org/docrep/005/y4473e/y4473e08.htm Table 3 

This distribution of water is important to understand, as it demonstrates the differences between 

countries with regard to water supplies. The World Bank reports that 80 countries now have water 

shortages and 2 billion people lack access to clean water. More disturbingly, the World Health 

Organization has reported that 1 billion people lack enough water to simply meet their basic needs. 

Approximately 1,700 m3 of water exists for every person on the planet, an alarming low 

number. According to the Water Stress Index, a region with less than 1,700 m3 per capita is considered 

“water stressed (Arlington Institute). The UNEP also reports that 1.2 billion people are being affected by 

polluted water, and that dirty water contributes to 15 million child deaths every year. 

In the last century, the human population has increased from 1.7 billion people to 6.6 billion people, while 

the total amount of potable water has slightly decreased. By 2050, the world population will increase to 

approx. 10 billion and will need 70% more food and 50% more energy (UN Water). On the supply side, 

however, water availability is expected to get worse with the effects of global warming. Extreme water 

events will increase – making water management even more difficult, after an initial spurt in increased 

flow due to melting of glaciers the world will experience a drying up of perennial water sources, mid 

latitude countries will experience decreased precipitation – indeed summer flows in rivers in much of 

Europe will decrease by 80%. Groundwater, which makes up 90% of the world’s readily available water 

and has sustained much of the population growth and economic development in the last fifty years, are 

being consumed at an unsustainable rate. (UNEP) and will also be impacted by global warming. 

http://environment.nationalgeographic.com/environment/freshwater/freshwater-crisis/
http://www.fao.org/docrep/005/y4473e/y4473e08.htm
http://www.unwater.org/downloads/Water_facts_and_trends.pdf
http://www.fao.org/docrep/005/y4473e/y4473e08.htm
http://www.arlingtoninstitute.org/wbp/global-water-crisis/441
http://www.unesco.org/new/fileadmin/MULTIMEDIA/HQ/SC/pdf/WWDR4%20Background%20Briefing%20Note_ENG.pdf
http://www.unep.org/training/programmes/Instructor%20Version/Part_2/Activities/Economics_of_Ecosystems/Water/Supplemental/Global_Water_Resources.pdf
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It has been determined that the United States, India, and China contribute the largest fractions of the 
world’s water footprint. “About 38% of the water footprint of global production lies within these three 
countries.” (National Water Footprint 2011:17). Agriculture comprises the vast majority of the footprint 
– consumes 70% of available freshwater. (National Water Footprint 2011). The industrial sector accounts 
for 22% of global water consumption; this number will grow in the coming decades as the developing 
world industrializes. The needs of industry tend to take precedence over agriculture for simple economic 
reasons. 1,000 tons of water will produce 1 ton of wheat, which is worth $200. 1,000 tons of water in the 
industrial sector, however, will generate $14,000 worth of goods. On a per ton basis, industry creates 70 
times more wealth. Despite its economic benefits, intense water use by industry has led to serious 
pollution that is beginning to create problems worldwide. The residential sector uses the remaining 8% of 
the total water supply. Although this sector only accounts for a small percentage of overall use, it always 
takes precedence over industry and agriculture. In the last fifty years the world’s urban population has 
exploded, and by 2010 50% of the people on the planet were living in cities. In addition to the simple 
increase in population, per person consumption of water has risen. As more people begin utilizing modern 
luxuries like flush toilets, showers, and washing machines, the demand created by the residential sector 
will increase dramatically. This water usage demonstrates the extreme pressure being put on existing 
water resources. (Global Water Crisis Report) 

According to the International Food Policy Research Institute (IFPRI), if current water consumption trends 
continue, by 2025 the agricultural sector will experience serious water shortages. Crop losses due to water 
scarcity could be as high as 350 million metric tons per year, slightly more than the entire crop yield of the 
U.S. This massive water crisis will be caused by water contamination, diverting water for industrial 
purposes, the depletion of aquifers. Climate change may also play a part.  

Current water demand is already about even with accessible supply, while by 2030 it is estimated that 
water demand will be 40% greater than supply. Even assuming efficiency increases keep pace with the 
past, this would only account for 20% of this demand supply gap, while “Closing the remaining gap through 
traditional supply measures would be costly”. (2030 Water Resources Group 2009:8). Clearly without 
change in our behavior we are headed for water even greater water stress than our current situation. 

Climate change is an additional factor that can add to the degree of water scarcity – now and in the future. 
The chart below shows one of its likely impacts – increased droughts: 

 Figure 2 

Source: http://www.unep.org/dewa/vitalwater/article141.html   

http://waterfootprint.org/media/downloads/Report50-NationalWaterFootprints-Vol1.pdf
http://waterfootprint.org/media/downloads/Report50-NationalWaterFootprints-Vol1.pdf
http://www.arlingtoninstitute.org/wbp/global-water-crisis/441
http://www.colorado.edu/geography/class_homepages/geog_4501_s10/readings/McKinsey%20&%20Co.%20Charting%20Wtr%20Future%2009.pdf
http://www.unep.org/dewa/vitalwater/article141.html
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since the 1970s”, and that humans contributed to this increase. (Bates et al. 2008:38). Given the trends 
of climate change, the areas impacted by drought would likely rise in the years to come.  

1.12 Situation in India 

In India specifically, water is also a 
major issue. The water footprint of 
India is 1182 million cubic meters a year, 
the second largest in the world behind 
China and closely followed by the 
United States. 38% of the world’s total 
water footprint is in these three 
countries. (National Water Footprints 
2011:19). India has the largest blue 
water footprint, with 243 million cubic 
meters, 24% of the world’s total. 
Irrigation of wheat, rice, and sugarcane 
make up around 75% of their total. 
India’s per capita water footprint is 
1089 cubic meters/cap/yr, while the 
global average is 1385 cubic 
meters/cap/yr. (National Water 
Footprints Appendices 2011:24). The 
water withdrawal by sector, which 
overall was 761 cubic kilometers, was 
91% withdrawn by agriculture and 
livestock, 7% by municipalities, and 2% 
by industry. (FAO-2 2010). These 
numbers vary slightly by source, but for 

almost every estimate agriculture is upwards of 80% of India’s water use. 

Satellite imaging conducted by NASA has revealed stark drops in groundwater levels for recent years in 
many northern states, such as Haryana, Rajasthan, and Punjab. Groundwater levels are reported to have 
fallen by “an average of one meter every three years”. (Dunbar 2009). While rainfall remained around the 
same, groundwater levels fell precipitously. Given the reliance on groundwater for much of the 
agricultural sector, this fall in groundwater levels is worrying.  A similar article in The Economist explains 
the problem as “not lack of adequate water, but its reckless overuse”, (A.A.K. 2016  

Though India ranks in the top ten of countries according to freshwater supplies, it also is categorized as 
‘water-stressed’ region. This is because of its large population, and thus low water availability per capita. 
In addition to the strain on groundwater resources, surface water is also imperiled. For example, all 44 
rivers in Kerala are facing extinction because of extraction and other human causes. (Binayak DAD 2009). 
Unsafe water is another large water related issue in India, as “the World Bank estimates that 21% of 
communicable diseases in India are related to unsafe water.” (Water.org).  

Overall, the water situation in India is very serious. Climate change may make the situation worse. The 
Himalayan glaciers, which feed the rivers that support billions of people, are shrinking in size every 
year. Their disappearance would cause a major humanitarian disaster. The issues surrounding water are 
complex, and new strategies are needed to address this current and future water scarcity.  

Figure 3 

Source: http://www.wri.org/blog/2015/02/3-maps-explain-
india%E2%80%99s-growing-water-risks 

 

https://www.ipcc.ch/pdf/technical-papers/ccw/chapter3.pdf
http://waterfootprint.org/media/downloads/Report50-NationalWaterFootprints-Vol1.pdf
http://waterfootprint.org/media/downloads/Report50-NationalWaterFootprints-Vol1.pdf
http://waterfootprint.org/media/downloads/Report50-NationalWaterFootprints-Vol2.pdf
http://waterfootprint.org/media/downloads/Report50-NationalWaterFootprints-Vol2.pdf
http://www.fao.org/nr/water/aquastat/countries_regions/ind/index.stm
http://www.nasa.gov/topics/earth/features/india_water.html
http://www.economist.com/blogs/economist-explains/2016/05/economist-explains-11
http://base.d-p-h.info/fr/fiches/dph/fiche-dph-7825.html
http://water.org/country/india/
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2.1 The Challenges 

Water use management is an issue that every entity, from the largest governments to the smallest 

businesses, has to grapple with. Water, as expanded upon above, is an extremely critical resource, yet the 

supply of it is also extremely limited. With water demand increasing and water supply decreasing or 

remaining the same, long-term water stress appears to be on the horizon. Some areas of the globe, and 

even within India, are already facing this severe stress.  

Given how critical water is, it would seem like there would be proven strategies and techniques, 

employing either policy or market forces, that would regulate the use of water at sustainable levels. Yet 

the water crisis continues to grow. Current methods of water management will be discussed below, but 

for now the uniqueness of water is focused on. Water is not like other goods for which scarcity affects 

supply. Water, because of the way it is viewed by society as well as its inherent characteristics, is much 

more difficult to manage, and as such requires the development of unique water use management 

strategies.  

Water is, somewhat paradoxically, viewed as both a human right and a good. These two views usually lead 

to water being termed a ‘special economic good’, even though that gives little in the way of prescriptions 

regarding management. Water is also geographically dispersed in a different manner than some other 

goods, has a seasonal pattern affecting its availability, and has different contexts to its use in different 

locations, making universalizing norms regarding water use difficult.  

2.11 Challenge 1 - Water as a Right 

Water is seen as a right both legally and culturally around the world. Water has been seen as sacred in a 

wide array of cultures, and with expanded legal frameworks in the 20th century, particularly surrounding 

human rights, it is only natural that water has found its place on the list of ever expanding rights declared 

by numerous national and international actors. Even without a legal framework, water’s historical and 

present importance has led to its de facto status as a right among many cultures, which in turn provide a 

basis for its legal status. Its legal and cultural status and significance both contribute to the difficulty of 

water use management and water conservation, as well as the difficulty of privatization of water.  

Legally, water is considered a right by many national governments, as well as the UN. This naturally puts 

pressure on them to increase the quantity and quality of water supplied, limiting the means with which 

they can restrict the use of water. As Gleick (1999) states, “access to a basic water requirement is a 

fundamental human right implicitly supported by international law, declarations, and State practice”. 

(1999:2). Both globally and within India, there are numerous reinforcements of this status through legal 

means.  

Around the globe, water is recognized as a right to varying degrees. The UN General Assembly’s statement 

in 1948 (Universal Declaration on Human Rights) declared that “Everyone has the right to a standard of 

living adequate for the health and well-being of himself and of his family” (1948). For many years there 

was debate over this statement, but it was generally understood to imply that there is a right to water, 

given that water is necessary for health and well-being. Though not explicitly stating a ‘right to water’, this 

statement still set a strong precedent regarding a right of everyone to basic necessities. The UN General 

http://pacinst.org/app/uploads/2012/10/basic_water_needs_human_right_to_water.pdf
http://pacinst.org/app/uploads/2012/10/basic_water_needs_human_right_to_water.pdf
http://www.un-documents.net/a3r217a.htm
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Assembly finally did recognize the right to water in Resolution 64/292 in July, 2010. In this resolution it 

stated that it “Recognizes the right to safe and clean drinking water and sanitation as a human right”. 

(2010). This confirmed that these rights are legally binding obligations for States. Most national 

governments don’t recognize this right in law though. For instance, in the United States there is no federal 

right to water, while Massachusetts, Pennsylvania, and California do recognize the right at the state level. 

(HRC Adddendum 4 2011:4). As such, and taking into account the UN actions regarding the same, the right 

to water, while not firmly established in every country, still exists in some form at the global stage.   

In India, there is not an explicit right to water in the constitution, but there is a right to life, which is often 

taken as implying a right to water. Article 21 of the constitution states, “No person shall be deprived of 

his life or personal liberty except according to a procedure established by law.” (Indian Constitution). 

Rather than taking a limited view of this declaration, "The right to life has been expanded significantly 

over the last three decades”. This expansion of the right to life has encompassed the right to water, though 

this right has mainly been a negative right so far. (Kothari 2006). Court precedent as of yet has mainly 

focused on the right to non-polluted sources of drinking water. For instance, in Subhash Kumar v. State of 

Bihar, the court stated that the right to life included a “right of enjoyment of pollution free water”. (Singh 

1991). The court also declared in Samithi v. State of Kerala that the government “is bound to provide 

drinking water as a right to the public”. (Cullet 2013:62). This recognition by the Supreme Court firmly 

establishes a right to water, while a further case in the Bombay High Court, building on Supreme Court 

and international law precedent, ordered the city government to extend water supply to non-notified 

slums. (WHO 2015). These various court rulings establish the place of water among human rights, and 

begin to call upon state and local governments to act upon this right and provide water to their citizens. 

In terms of water use, this firmly enshrined right puts the focus on absolute quantity provision rather than 

efficiency. The obligation of states and municipalities to provide water reduces their capacity to limit 

water use, as they have a simultaneous responsibility to increase coverage of water provision services.  

In addition to a legal framework, there are also cultural 

precedents to water being recognized as a right. These cultural 

precedents are worldwide, and often take the form of criticisms 

of the commercialization of water. Water is given a place of 

extreme importance almost universally across cultures and this 

importance impacts the ability of governments to legislate on the 

issue and to control water use.    

Water is viewed as a topic of great importance on a global scale. 

For instance, campaigns against the privatization of water often 

cite a human right to water to support their claims. (Bakker 2007). 

This demonstrates both the wide-spread nature of the view of 

water as a right and the difficulty managing water once it is seen 

as a right. If this right is in conflict with private sector involvement 

that limits the government management strategies involving 

both water provision and water use limitation and regulation. 

This view of water as a right or necessity is reflected in a 

household survey conducted in the United States. For a variety of 

activities, participants underestimated water use by an average 

of a factor of two, and also showed a lack of understanding 

Dakota Pipeline 

Currently in the United States, there 

is a conflict going on surrounding an 

oil pipeline, and in particular its 

effect on the local water supply. 

This conflict is emblematic of the 

difficulty in respecting cultural and 

survival rights to water while 

developing infrastructure. A Native 

American tribe, the Standing Rock 

Sioux, and other protestors, “say 

the pipeline’s route under the 

Missouri River will endanger the 

water supply and sacred sites of the 

Sioux reservation located on the 

North Dakota-South Dakota 

border”. (Gaudiano 2016).  

http://www2.ohchr.org/english/bodies/hrcouncil/docs/18session/A-HRC-18-33-Add4_en.pdf
http://www.lawctopus.com/academike/article-21-of-the-constitution-of-india-right-to-life-and-personal-liberty/
http://www.ielrc.org/activities/workshop_0612/content/d0607.pdf
https://indiankanoon.org/doc/1646284/
https://indiankanoon.org/doc/1646284/
http://www.ielrc.org/content/a1301.pdf
http://www.who.int/bulletin/volumes/93/11/15-155473.pdf
http://onlinelibrary.wiley.com/doi/10.1111/j.1467-8330.2007.00534.x/full
http://www.usatoday.com/story/news/2016/09/13/sen-bernie-sanders-native-americans-protest-pipeline/90306142/
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regarding the water usage and embodied water content of various products. (Attari 2014). This ties back 

to water being viewed as a necessity and a right and its ease of access, and as such not a topic about which 

the average citizen is particularly informed. Though water scarcity and lack of supply is an issue for some, 

in other senses and scenarios water is ever present, ever available, the only action required a twist of a 

tap. Because of this, potential government or market methods of limiting water consumption are often 

met with heavy backlash and face great difficulty.    

Water within India is viewed as a right, partially due to the Constitutional precedent and various court 

decisions, detailed above. Another aspect of this is the religious significance of water and water bodies 

within India. A number of rivers are sacred or otherwise important to Hindus, who make up 80% of the 

population of India. (Census India). 

Additionally, “Throughout the arid sections of India, there is a strong tradition that individuals have a ‘right’ 

to drinking water”. (Moench 1998:A49). The right to water in India goes beyond the legal, to the cultural 

and the implicit. In some ways, these implicit rights can be stronger than explicit ones, since in a 

democracy governing policy is shaped as much if not more so by citizen opinion as by precedent. When 

rights are implicit as well as explicit they are even harder to legislate around. The involvement of market 

forces in such a right can be viewed as a trespass. In a study in Kutch, regarding a proposed dam project, 

respondents were surveyed on views of the water crisis and its causes. For the most part, they attributed 

it to droughts and a lack of rainfall, which, while existent, were not happening at the perceived increased 

pace. Instead, groundwater was being depleted, and “the growing water crisis in Kutch is largely human-

induced”. (Mehta 2001:2033). This discrepancy between reality and perception goes back to how water 

is viewed. If it is viewed as a right, as something that should be available, then over-utilization and the 

consequences thereof will be more difficult to deal with. Few individuals want to accept blame for the 

disappearance of a right, and more importantly, responsibility all but vanishes from the individual and 

shifts to the government.   

2.12 Challenge 2 - Economic Classification of Water 

Water is also seen as a good by economists, though not usually a normal one. Since it is a scare resource, 

with a pricing mechanism often involved, many think that water use should be limited by price. Its 

potential status as a public good also impacts its use and attempts to limit its use.  

Though water was declared an economic good by the Dublin Conference in 1992, there has been debate 

both prior and since about whether water actually is a good for all intents and purposes (economic or 

social good), and what the implications of its status are on water management. Water is an economic 

good in the sense that it is a scarce resource, and one about which allocation decisions must be made, but 

it does not necessarily follow that it must be managed according to purely market principles. Rogers et al 

(2002) and Briscoe (1997) both declare that water management by price mechanisms is more efficient 

than other systems of management. Prices are often seen as allowing for demand to be limited and water 

allocated more efficiently, particularly in regards to agriculture. They also theoretically provide more 

effective incentives to water providers. Others, such as Perry, Rock, and Seckler argue that water can be 

beneficially subjected to market forces (in agriculture) but only if certain conditions are in place first. 

(1997:15). These conditions are seen as necessary because otherwise the introduction of pricing can lead 

to new inequities without increases in efficiency.  

http://www.pnas.org/content/111/14/5129.full.pdf
http://censusindia.gov.in/Census_And_You/religion.aspx
http://www.jstor.org/stable/4406930?seq=1#page_scan_tab_contents
https://www.ids.ac.uk/files/world_development_scarcity.pdf
https://entwicklungspolitik.uni-hohenheim.de/uploads/media/Water_is_an_economic_good-How_to_use_prices_to_promote_equit_02.pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.196.417&rep=rep1&type=pdf
http://ageconsearch.umn.edu/bitstream/61113/2/REPORT14.pdf
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While some view prices as beneficial to an improved water management ecosystem, others view the shift 

of water from a social good to an economic one as a step in the wrong direction. These scholars generally 

see water as having a large value that often isn’t taken into account when a price is applied to water and 

water-related services. Day (1996) argues that water’s value as a cultural and environmental resource is 

not getting enough weight compared to its value as an economic resource, while Makwara (2011) similarly 

argues that water must be valued as a social and environmental resource in addition to an economic one. 

Water does clearly serve a multitude of functions and must be valued on a number of different levels, but 

it is unclear whether there are methods to build those intricate values and functions properly into the 

price of various forms of water use. Working partially off of Savenije (2002), we propose water be termed 

a “special economic good”, for a number of reasons to do with its unique qualities. Primary among those 

are that it is “essential… fugitive… bulky… non-substitutable… [And] not freely tradeable.” (Savenije 

2002:2-3). These all contribute to the difficulty of water management and water conservation both 

through policy and economic methods.  

According to the Concise Encyclopedia of Economics, public goods are both non-excludable and have non-

rivalrous consumption. (Cowen 2008). Water is not necessarily a public good, since access provided to 

one does not necessarily mean access is provided to all, but it can be, in the case of public taps and water 

tankers. Public goods are notoriously difficult to price because of the potential for free-riders. Regarding 

water, this can be solved by private water connections and tariffs, but there may be opposition to shifting 

a good from public to private provision, partially because of this increase in cost. Groundwater use is an 

instance of a difficult situation where water is a public good. Regarding the provision of public goods, 

Balasubramaniam et al demonstrate that within India, communities that are heterogeneous in terms of 

caste have higher access to tap water than homogeneous ones, while the opposite is true for 

heterogeneous and homogeneous religious communities. (2011). These differences in provision rates 

indicate that public goods face unique problems in terms of equitable provision. Implicitly, the fact that 

water is provided as a public good in many instances increases its difficulty of management and use 

limitation. When water is provided in this manner, no one pays the direct cost of use.  

Water also, rather than being a public good, may in fact be more accurately portrayed as a common-pool 

resource. Common pool resources are those where “natural or human-made resources where one 

person's use subtracts from another's use and where it is often necessary, but difficult and costly, to 

exclude other users outside the group from using the resource.” (Hess 2006). This is different from a public 

good in that public goods are non-rivalrous, while common pool resources are rivalrous. This means that 

a unit of a public good used by one person is still available to another user, such as national defense, while 

one unit of a common-pool resource, such as groundwater or fish from the ocean, is henceforth 

unavailable to another user. This can often lead to the ‘Tragedy of the Commons’, where no one individual 

has a desire to reduce their use, and given this the resource becomes overexploited. Management 

systems are often needed to deal with this issue. (Ostrom 2008).  

2.13 Challenge 3 – Water’s Geographic Dispersal 

In addition to unique human perceptions, water’s physical presence also differs from other goods in that 

it has flow, is subject to seasonal variations, and is part of a system which undergoes frequent change. 

Rather than being fixed in one place like almost all other natural resources, water naturally shifts in 

quantity present at a certain location. Lakes empty, rivers run. Water that is not captured and used in the 

moment may not be able to be utilized at a later date. Rainfall not captured will evaporate or otherwise 

http://www.tandfonline.com/doi/abs/10.1080/14486563.1996.10648341
http://www.ajol.info/index.php/jsda/article/view/75632
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.607.8466&rep=rep1&type=pdf
http://www.econlib.org/library/Enc/PublicGoods.html
http://ftp.iza.org/dp5977.pdf
https://dlc.dlib.indiana.edu/dlc/contentguidelines
https://dlc.dlib.indiana.edu/dlc/bitstream/handle/10535/5887/tragedy%20of%20the%20commons%20_%20Th...pdf?sequence=1
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disappear. Thus there is a unique opportunity cost associated with not using water. Secondly, water is 

subject to seasonal variations. The availability of water changes wildly over the course of the year, 

necessitating demand management strategies that take this fact into account. Finally, water subject to 

the water cycle, a global system. Given that, changes in water consumption on one side of the world can 

affect water availability on the other. Events out of a locality or country’s control can affect their supply 

of water in substantial ways, which has its own set of effects on water management.  

 

Figure 4 

Source: http://www.nanowerk.com/spotlight/spotid=4662.php 

2.14 Challenge 4 – Universalizing Norms 

Given both the geographic dispersal of water and the uniqueness of various geographies, including their 

human components, it is extremely difficult to universalize norms regarding water use. Water usage 

norms could theoretically be developed on the basis of various activities, but these norms or benchmarks 

would not be easy to apply everywhere. The situation of water supply and demand, as well as the socio-

political status of different locations makes these norms not applicable universally. Different places have 

different water needs, as well as different capacities to use water at the prescribed rate. This isn’t even 

taking into account different abilities to supply water or varying cultural and political factors, which also 

affect water use. Without the ability to universalize norms, water use is difficult to limit. There is some 

potential though in modular norms, which take into account the unique local situation in prescribing water 

use benchmarks.   

2.15 Challenge 5 – Political untouchability of Water 

For many of the above reasons, it is impossible for political leaders and governments to make policies and 

decisions on water that are rational or reflective of the true scarcity value of water.  The multiple uses of 

water, the multi-region flow of water, its unidirectional flow which gives upstream areas an advantage 
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they tend to misuse, the need for Water as a human right, its overarching and ever increasing need for 

food security, for industrial growth and for energy sufficiency makes it a touchy topic with multiple 

stakeholder sets. This makes water is political untouchable – a topic that is legislated on only as a last 

resort and one on which the burden of balanced decision making is preferably passed on to others.  

On the other hand, the criticality of water makes every political entity desire a hold over its allocation and 

management. Hence, each desires the power to legislate over it. Also, each uses this power to curry favor 

with its target set of stakeholders.  

This mix of inability to take rational stands on water and the necessity to be seen as supporting each side 

of the conflicting claims on water is one of the key contributory reasons for the state of mismanagement 

of water.  This ‘appease all’ imperative has led to a decline in available water resources per capita globally, 

in a complete denial of the environmental claims of water and in the evolution of a ‘supply’ driven 

planning paradigm – where the focus is on sourcing water from any available source for a demanding 

population. The only exceptions to this rule are where the resource has reached the limit of its extraction.  

Under the current political impossibility of managing water, the water crisis cannot be avoided – in fact it 

is a necessary pre-condition to developing rational, sufficiency oriented water management systems.  
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2.2 Impact of Challenges on Water Use Management 

As evidenced by the current and growing global water crisis, there is a great need for water use 

management strategies that are effective, globalized, and politically feasible. To fulfill these requirements, 

as well as to be efficient in and of themselves, these strategies and methods need to properly address the 

uniqueness of water.  

Perceptions of water create the first barrier to effective management strategies. Water is perceived both 

as a right and a good, and this creates a variety of tensions. On the one hand there are people claiming 

that water provision by the government is an absolute necessity, and focusing on expansion of the same. 

At the same time a number of these people oppose the increased regulation and monetization of water, 

on the basis of it being a right. In addition to legal factors and precedent there are also cultural factors 

that go into individuals’ and communities’ perceptions and valuations and perceptions of water. On the 

other hand, people view water as a good, and endorse a variety of prescriptions that follow from that 

such as the implementation and use of market pricing mechanisms. These two views of water frequently 

come into conflict. More than that though, they both limit the array of permissible and politically feasible 

water use management strategies. 

Water use, to be sustainable in the long-term, must equate demand with supply at every level. The actual 

act of decreasing this water use to sustainable levels is the key issue. Various actions that have been 

attempted in the past are discussed below, but nothing has succeeded completely in managing water use 

at a sustainable level. Both political and market based methods have failed on the large scale to solve or 

even mitigate to any great extent a problem that is getting worse with each passing day. Water use is an 

issue that must be addressed using methods that take into account the uniqueness of water, and the 

special status it holds as a good.  

As Grimble says, “Water is deeply embedded in a complex political economy and it is particularly difficult 

to disentangle political and economic aspects”. (1999). This affects both market-based and policy-based 

attempts at management. Given the embedded nature of water, and its unique characteristics, water use 

reduction and water management strategies must take these factors into account. Water is unique, and 

needs unique methods and strategies to address the vast array of issues surrounding it. A focus on water 

use efficiency circumvents traditional political and economic roadblocks and can help to greatly reduce 

water use. 

  

http://www.sciencedirect.com/science/article/pii/S0378377498001073
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2.3 Coping Up with the Water Governance Challenge 

As seen above, water is an extremely pressing issue. Given the current rates of withdrawal a water crisis 

is fast approaching. Current levels of demand aren’t being met, yet demand is also continually rising. 

Billions of people around the world still lack access to clean water. Water use clearly needs to be managed 

in an equitable fashion that not only makes it available in the necessary quantities and quality for all, but 

also preserves this precious resource for years to come.  

Since Water is a limited resource, currently both policy and market forces attempt to account for water’s 

wide array of values, and to regulate its demand in a way that appeases all stakeholders. Policy, both 

globally and in India, sets rules and guidelines regarding the use of water. Markets are sometimes 

implemented to help regulate demand and ideally provide more efficient water provision service. These 

are the two main branches of water use management strategies, yet even when involving market forces, 

the original decision is often made by the government. There are some exceptions where water markets 

seem to operate independent of government, such as private water vendors supplying water from private 

wells to residents of unplanned settlements having no access to water. However, even in those cases, the 

market and its mechanisms emerge as a result of and take advantage of gaps in government policy.   

Actors on both the demand and supply side are currently taking actions to avert the water crisis. These 

actions have a variety of motivations, with the reduction of risk or a monetary incentive primary among 

them. On both sides these activities are not having the effect they need. The activities themselves might 

not necessarily be ineffective; the adoption of the activities might be the area that is lacking. Sometimes 

effective actions do not get initiated at the scope or by those who would make the most impact.  

Some corporates have taken actions to reduce their water demand, primarily through efficiency increases. 

There is a different set of incentives and motivations which effect companies, and though they sometimes 

take action on their own, actions to reduce water demand on their part are also often in response to 

either public pressure or an effect on profits. This area is becoming more important as time passes, since 

“As industrialization in developing nations increases, industrial water use could potentially increase by a 

factor of five.” (SSWM). Though water use must be limited overall, this potential for growth in the 

industrial sector in particular deserves attention. For example, Ford Motors in the United States decreased 

their water use by 883 million gallons annually, partially by reducing the amount of water used in cleaning 

and reusing greater amounts of water. Similar techniques have been used by Miller Coors, Cascade Tissue 

Group, and BASF to decrease their water demand. (Koel 2013). There is the potential for water savings 

within many industrial processes, and this area can be explored further. AFED estimates that water 

efficiency measures “often result in reduced water consumption by 20-50%”. (Mirata and Emtairah 2010). 

In some instances these savings are as high as 90%. Corporates are currently taking action to reduce their 

water use by improving efficiency in their processes, as well as switching to process that use less water. 

These measures, though effective when enacted, are often not taken because of a lack of incentive. 

On the individual level, there are also actions that are being taken to reduce water demand – albeit far 

below the extent required. These actions are primarily in domestic use, though there are some in 

agricultural use as well. The actions in agriculture are particularly heartening because each individual’s 

impact on water conservation is on a much larger scale. In domestic use, one primary way in which 

individuals can limit their water demand is by increasing the efficiency of the water dispensing products 

in their house.  This limits water use not just now but into the future. The longer these products have been 

http://www.sswm.info/category/implementation-tools/water-use/hardware/optimisation-water-use-industry/reduce-water-consum
http://sustainablemfr.com/water/5-manufacturers-reduce-water-use
http://www.afedonline.org/water%20efficiency%20manual/PDF/4Chapter%203_Industry.pdf
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installed, the more cumulative water savings occur. The potential of these products to make an impact, if 

used widely, is one of the reasons many countries such as the United States and Australia have water 

dispensing products labeling schemes. Restrictions have also been placed on Individuals in different parts 

of the world (such as Chandigarh in India, San Diego in US) for washing vehicles without using a hose or 

limitations on other outdoor uses of water, and recommendations limit watering of lawns and plants 

outside. (Earth Easy) (Nagartori 2015) (City of San Diego).  

On the supply side of the equation, the bulk of the work is done by the government, as they are the only 

entity with the means and motive to undertake large-scale engineering projects, necessary for many 

methods of increasing supply. There has historically been more of an emphasis on the supply side of the 

equation, and increasing supply than in reducing demand. This has largely been driven by the politics of 

water governance because of which, it is politically unfeasible for a government to deny, what 

stakeholders feel is legitimate, claims to additional water. This is despite the fact that public policy 

planners are aware that, given the cost (both initial investment and continual cost) per additional unit of 

water created of some of these methods, it would be better to focus on demand side measures rather 

than undertake, for example, large scale supply augmentation methods such as desalination. (Exhibit III). 

Figure 5 

Source: 

http://www.mckinsey.com/~/media/mckinsey/dotcom/client_service/sustainability/pdfs/charting%20o

ur%20water%20future/charting_our_water_future_full_report_.ashx Page 48 

In conventional understandings of water management, the government is the main actor that can act to 

increase the supply of water to any meaningful extent. Their capacity to undertake large scale engineering 

projects is unrivaled by either industry or individual actors, and the impact of these projects is larger than 

anything industries and individuals can accomplish. The government and its actions enable the 

exploitation and use of freshwater resources that were heretofore unavailable for different reasons. The 

water may have been unusable or simply geographically distant. The water may also have gone to waste 

http://eartheasy.com/live_water_saving.htm
http://www.tribuneindia.com/news/chandigarh/community/ban-on-watering-lawns-washing-cars-from-april-15/62281.html
https://www.sandiego.gov/water/conservation/drought/prohibitions#permanentrestrictions
http://www.mckinsey.com/~/media/mckinsey/dotcom/client_service/sustainability/pdfs/charting%20our%20water%20future/charting_our_water_future_full_report_.ashx
http://www.mckinsey.com/~/media/mckinsey/dotcom/client_service/sustainability/pdfs/charting%20our%20water%20future/charting_our_water_future_full_report_.ashx
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previously or been contaminated. The government has the ability to change these conditions and increase 

the supply of water, aiding in present or future situations of water scarcity. For instance, reservoirs (and 

their associated dams) increase surface water supply by 40% compared to what it would be otherwise. 

“Reservoirs significantly increase water availability for irrigation.” (Biemans et al 2011). Desalination, 

another large scale method not normally undertaken by industry or individuals, also has the potential to 

greatly increase supply of water, yet its costs are often prohibitive. (Bienkowski 2015). Both dams and 

desalination do have the ability to help deal with water scarcity, yet they each face their own issue. Dams 

and reservoirs, water redistribution geographically, does have limits. There is only a finite amount of water 

available, and these limits are already close to being reached. Ecological effects and well as the impact on 

local communities must be taken into account as well. Desalination on the other hand has a much larger 

potential, yet is currently prohibitive regarding costs. Without considering desalination, most water 

resources are currently near exploited levels, at least in India.  

 

Figure 6 

Source: http://blogs.ei.columbia.edu/2010/04/09/closing-the-water-gap-india/ 

2.31 General Thrust of Water Policy   

As is apparent from the sections above, as a result of the uniqueness of water, current water policy cannot 

properly address water use. Policy dictates the amount of water that can be used, the sources that people 

can draw from, and the price they pay for that water. Given democracy, in essence, people have a method 

to dictate their own water policy. Because of this, and combined with the ways in which people view water 

above as well as the economic uses of water, policy is a difficult means by which to adjust water use.  In 

the face of water crisis and non-availability of new sources of water, the general thrust of water policy 

http://onlinelibrary.wiley.com/doi/10.1029/2009WR008929/epdf
http://www.pri.org/stories/2015-05-15/desalination-expensive-energy-hog-improvements-are-way
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regarding water use management has been geared towards limiting the amount of water used, yet these 

policies have not been successful – globally or in India.  

Governments are the actors whose actions can make the most impact with regard to demand side actions 

to avert a water crisis. They, unlike corporates and individuals, directly affect others’ behavior through 

their decisions. Government policy regarding water has the broadest effects out of any selection of actions. 

For instance, governments can change the price of water to reduce demand. Yet Howe and Linaweaver 

(1967) found that domestic water demand is relatively inelastic with respect to price. Regarding 

agriculture, “water demand is irresponsive to price and becomes responsive only after a certain threshold,” 

while “Political considerations may prevent such increases.” (de Fraiture and Perry 2007:1). Pricing can be 

a powerful mechanism to control demand, if prices get raised by enough, but they are also fraught with 

political difficulties. According to a UK report on their government’s actions to decrease water use, they 

have conducted awareness programs, trained plumbers and retail-store assistants to give advice on water 

efficient products, promoted water efficiency in buildings, funded testing of water efficiency messaging, 

changed regulations regarding new building water efficiency requirements, labeled water using products, 

and conducted a price review for water provision. (DEFRA UK 2014). This gives an idea of the scope of 

activities governments can undertake regarding water demand. 

 For a more firm approach, see California. Due to their recent drought, California has imposed hard limits 

on their amount of water use. In 2015, the Governor of California signed an executive order which 

imposed a “25 percent reduction on the state’s 400 local water supply agencies, which serve 90 percent 

of California residents, over the coming year.” (Nagourney 2015). This means that these agencies have to 

come up with restrictions to cut back their water use, though the specifics are left up to the agencies 

themselves. The government also has the power to impose fines on agencies that don’t comply with the 

mandatory reduction.   

Governments have the most potential to bring about great change with regard to water, given the 

widespread effect of policy measures. Yet they may also be the most limited, as they have to contend with 

political realities as well. Such measures are also often only taken in times of dire need, during drought or 

worse. This conflict is emblematic of the difficulty of bringing about change in water use as a whole.  

2.311 Global Trends 

Providing water for the global population is becoming increasingly difficult. From proposing largely supply 

side measures, there has been a gradual reversal of government trends to becoming more demand side 

measures. As populations continue to grow, limiting the amount of water used across sectors is seen more 

and more as a priority. “The importance of demand management is heralded by the Intergovernmental 

Panel on Climate Change as a “no-regrets option” to cope with increasing vulnerability of fresh water in 

the face of climate change impacts.” (Russell and Fielding 2010 citing Bates et al 2008:136). Arbués et al., 

(2003), Brooks (2006), Jeffrey and Gearey (2006) also all stress the importance of demand management 

in overall water management strategies. As a result of this recognition, there has been a shift to water 

management strategies to limit demand, stemming from the idea that addressing both water supply and 

demand is a more comprehensive approach to water scarcity. Yet, much of water demand management 

so far has focused on urban areas, while agriculture remains far and away the primary user of water. 

An article, though focusing on South Africa, gives a useful overview of broad factors and considerations 

that are relevant to policy focused change regarding water use/demand management. Stakeholder 

http://onlinelibrary.wiley.com/doi/10.1029/WR003i001p00013/epdf
http://onlinelibrary.wiley.com/doi/10.1029/WR003i001p00013/epdf
http://publications.iwmi.org/pdf/H040602.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/308019/pb14117-water-conservation-action-by-government.pdf
http://www.nytimes.com/2015/04/02/us/california-imposes-first-ever-water-restrictions-to-deal-with-drought.html?_r=0
http://onlinelibrary.wiley.com/doi/10.1029/2009WR008408/pdf
http://ron-griffin.tamu.edu/x677/readings/ArbuesEtAl2003.pdf
http://ron-griffin.tamu.edu/x677/readings/ArbuesEtAl2003.pdf
http://www.tandfonline.com/doi/abs/10.1080/07900620600779699
http://planet.botany.uwc.ac.za/nisl/Gwen's%20Files/GeoCourse/Integrated%20Environmental%20Management/IEM/Peer%20Reviewed/JeffreyGearey2006.pdf
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participation in developing policy, strongly regulated privatization, sectoral targeting, and environmental 

considerations are all broad things to keep in mind. Promotion, communication, and education are all 

identified as broad avenues by which change can happen. Yet one potential roadblock to successful 

management is that “The best efforts at managing water demand are known to take place during drought.” 

(Herbertson and Tate 2001:20).   

Sauri divides water demand strategies into economic, technological, and behavioral. (Sauri 2003:231). 

Even economic strategies (such as pricing mechanisms), which end up attempting to utilize market forces, 

are often initially driven by policy changes, as only about 7% of urban water is supplied by the private 

sector in the developing world. (Marin 2009). The effectiveness of pricing and privatization will be 

discussed below, but even technological and behavioral methods have proven ineffective.    

Technology does have potential as a method to reduce water demand, yet implementation remains a 

problem. It can increase supply without straining other natural resources (desalination and rainwater 

harvesting), and can decrease water demand while delivering the same benefits to consumers across 

sectors. Yet across sectors, without an incentive to save water, uptake of water efficient technologies is 

limited. For example, drip irrigation has a proven history of water saving and increased yield, yet it 

accounts for only 4% of global irrigation. (Friedlander et al 2013). There are also often political or social 

issues regarding these type of technologies. Rebates and subsidies are two potential methods to spur the 

use of the new techniques and equipment, yet they are by their very nature costly to the government. As 

such, they cannot be a solution in every situation. For example, “[grey water] represents the largest 

potential source of water savings in domestic residence”, yet “social and economic constraints [have] 

prevented its further development and integration in the urban water systems.” (Al-Jayyousi 2003:1). 

Technology often takes time to implement and become widespread, and with little incentive attached to 

water saving, both individuals and companies are hesitant to adopt new technologies.   

According to Fielding et al 2012, “given the potential for restrictive mandatory policies and pricing 

mechanisms to generate resistance from the community and resulting lack of political will to implement 

them, it is critical to develop voluntary tools that can positively influence water demand.” (344). Yet their 

study showed that while voluntary measures have some effect on water use, this use eventually returns 

to a baseline when the intervention ceases. (Fielding et al 2012:350). One study in South Africa indicates 

that education programs and other more passive means of reducing water use have the potential to be 

effective, as end users desire to make their own decisions regarding water use rather than having 

authoritative and restrictive measures imposed upon them. (Hoy and Stelli 2016). Nieswiadomy does 

show that education can lead to decreased water use. (Nieswiadomy 1992). Education and behavioral 

methods of water demand management do have potential to make an impact, but a much vaster array of 

information needs to be available to consumers of water.  

2.312 Water Policy in India 

The gap between water supply and water demand in India is an acknowledged and a long standing issue, 

yet it is still incredibly difficult to address. Government policy has long implicitly permitted the exploitation 

of water resources and the status quo is incredibly difficult to change. As a result of individuals’ 

perceptions of water (detailed above in Section 2) water is seen as a mostly politically infeasible subject 

to address. Water governance in India has a convoluted structure, with many different agencies 

responsible for different areas of water management. Water has been identified as a priority through 

http://www.wmo.int/pages/prog/hwrp/documents/TD73.pdf
http://www.tandfonline.com/doi/abs/10.1080/09654310303639
https://library.pppknowledgelab.org/documents/1264?ref_site=kl
http://www.sciencedirect.com/science/article/pii/S037837741300111X
http://www.sciencedirect.com/science/article/pii/S0011916403003400
https://pdfs.semanticscholar.org/99ce/efed12d829ed8c9ea0ab47c5ec265329fbf1.pdf
http://ws.iwaponline.com/content/16/1/202.full
http://onlinelibrary.wiley.com/doi/10.1029/91WR02852/full
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various policies, yet there has been little in the way of firm measures to manage water use more 

effectively. Thus, the water crisis within India is only getting worse.  

Water governance in India, and thus water use management, is quite complex, with a number of different 

responsibilities held by various state and national government ministries and agencies. The Ministry of 

Water Resources is the central government agency devoted to water. They are the main entity involved 

in formulating policy relating to water. Many of their programmes are geared towards augmenting supply 

rather than limiting demand of water. The Central Water Commission, another entity on the national level, 

functions as an attached office of the MoWR. It is supposed to initiate and coordinate, along with state 

governments, “schemes for control, conservation and utilization of water resources throughout the 

country.” (CWC website). Many of its functions are technical, including assessment of dams and flood 

potential. Still, water is under the State List in the Indian Constitution, meaning it is the responsibility of 

the states to manage.  

Primary among the policies is the National Water Policy. Though only a guiding document, it is intended 

outline the development of state water policies. (NWP 2012). Regarding demand management, the 

National Water Policy contains a number of recommendations, few of which have been implemented. 

Directly related to WUE, it calls for benchmarks of water footprints and water auditing to be developed 

and promoted. It also calls for recycling and reuse, increased water saving in irrigation, and monitoring 

mechanisms for groundwater depletion. No benchmarking of water footprints has yet occurred, and 

though water recycling has expanded in recent years, there has been no explosion of growth. Despite 

recognition by this policy of both the importance of demand management and specific methods to 

implement it, demand for water within India continues to rise quickly.  

The National Water Mission, set up under the National Action Plan for Climate Change in 2008, has been 

tasked with “conservation of water, minimizing wastage and ensuring its more equitable distribution both 

across and within States through integrated water resources development and management”. (NWM 

website). One of its tasks is to increase water use efficiency by 20%. A scoping study was completed by 

the Asian Development bank for a National Water Use Efficiency Support Program in 2014, and it is unclear 

whether any more progress towards this lofty goal has been made since then.  

The National Water Framework Bill is designed to set a common, national framework for water 

governance. It includes provisions regarding groundwater and surface water, and goes into detail on river 

basin management, water security planning, and the sectoral use of water. Specifically addressing 

demand management, a draft version from May 2016 states: “Demand management of water shall be 

implemented, especially through evolving a sustainable agricultural system which economizes on water 

use and maximizes social and ecological value from water, while bringing in equity in use of water and 

avoiding waste.” (NWFB 2016:10). It also calls for the creation of binding national water footprint 

standards, and the incorporation of these standardized water footprint assessments into the water 

security plans. These water security plans “shall include: incentives for switching from water-intensive 

crops and sanctions against continuing water-intensive crops, incentives for the adoption of water-

conserving technologies… [continued].” (NWFB 2016:15). While this bill is not law yet, it is still a step in 

the direction of more firm measures to control water use. Given the uniqueness of perceptions of water 

and status as a right, it is clear to see why such measures are not implemented as of yet. 

Under the Indian Easement Act of 1882, the right to groundwater has been tied to land ownership, thus 

allowing unlimited exploitation of this shared resource. In 1996 the Supreme Court instructed the 

http://wrmin.nic.in/
http://wrmin.nic.in/
http://www.cwc.nic.in/
http://wrmin.nic.in/writereaddata/NationalWaterPolicy/NWP2012Eng6495132651.pdf
http://wrmin.nic.in/forms/list.aspx?lid=267
http://www.wrmin.nic.in/writereaddata/Water_Framework_May_2016.pdf
http://www.lawzonline.com/bareacts/indian-easements-act/indian-easements-act.html
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Government of India to create the 

Central Groundwater Authority, 

charged with regulating and 

controlling groundwater 

development. The CGWA has 

published guidelines for the 

evaluation of requests for 

groundwater extraction, which are 

a use management strategy. 

Currently there are 162 areas which 

are notified under this policy, which 

limits groundwater extraction in 

these areas to drinking water, and 

only in circumstances where public 

water supply does not exist or is 

inadequate. (CGWA Guidelines 

2015:2). They are also responsible 

for the Model Groundwater Bill 

(1970, revised 2011, draft 2016) 

provides a template for state 

governments to create 

groundwater legislation, yet only a 

few states have done so. (Garduno 

et al. 2011:14).  

The Model Groundwater Bill 

recognizes that “Groundwater in its 

natural state is a common pool 

resource and the Supreme Court of 

India has applied the public trust 

doctrine to groundwater, in 

recognition that private property 

rights in groundwater are 

inappropriate given the emerging 

status, conflicts and dynamics of 

groundwater.” (Draft MGB 2016:3). 

While the Supreme Court has made 

statements to this effect, in 

practice, most groundwater use is 

still somewhat unregulated, due to 

precedent and the Easements Act. 

This bill also calls for creation of 

groundwater protection zones and 

measures regarding extraction and 

use within (8), and proclaims that 

One main example of these difficulties in curtailing water use through 

policy is from Punjab in agriculture, though many of these issues occur 

throughout India and the world as a whole. Punjab experiences some 

of the largest water stress within India, and the government has been 

ineffective at decreasing this use. The groundwater table, in the past 

ten years, has declined by around 20 meters, and the high yielding 

varieties of wheat and rice that are grown are the main consumers of 

this water. (Bharat 2015:6-7). As the Union minister for water 

resources said, “Conditions are becoming worse and there is a need to 

take immediate steps to improve the conditions.” (Times of India).  

Free or cheap electricity has led to over extraction of groundwater, 

while subsidies on nitrogen fertilizers has led to unbalanced soil and 

water pollution. (Bharat 2015:16). An article in The Hindu Business 

Line also points to electricity policies as having a negative effect on 

groundwater levels and crop diversification efforts. (Walia and Sharma 

2015). These issues could be addressed by the government, yet none 

of them have been modified directly on a wide scale. The right to 

extract water beneath owned land stems from British common law 

and the Indian Easement Act of 1882. (Ahluwalia 2015). Rather than 

treating groundwater as a public good, given the interconnectedness 

of regional groundwater extraction, groundwater is often treated as a 

segmented private good. When something is treated as a right, and 

farmers are used to it being such, there is incredibly strong opposition 

to a change in this practice. Bore wells are also not prohibited, which 

leads to heavy exploitation, in addition to the subsidized electricity. A 

number of blocks within Punjab have been “notified” by the Central 

Ground Water Authority, meaning that no new non-domestic use 

water extraction structures can be built, but this does not stop current 

extraction. (CGWB Public Notice 2011). The free or subsidized 

electricity is a difficult policy to change for similar reasons, and though 

this policy is costing the government a great deal of money in addition 

to leading to the over extraction of groundwater, it still hasn’t been 

modified to any large extent.  

Punjab has also failed to set up a water regulatory authority, which 

was recommended by the UP government, and has failed to promote 

non-water guzzling crops. (Dhaliwal 2015). These failures on the part 

of the government also show how policy is paralyzed due to a variety 

of interests. Water use management policy is extremely limited 

because of the uniqueness of water. As Circle of Blue states, “Big 

changes… are not likely to happen, say state government authorities in 

both the water and electricity sectors. In a democratic nation where so 

many people have come to rely on the state for help, the votes for 

such substantive change are few in rural India, if they exist at all.” 

(Circle of Blue 2013). 

PUNJAB 

http://cgwa-noc.gov.in/LandingPage/index.htm
http://www.cgwb.gov.in/CGWA/Documents/Revised%20guidelines_12112015.pdf
http://www.cgwb.gov.in/CGWA/Documents/Revised%20guidelines_12112015.pdf
http://wrmin.nic.in/writereaddata/Model_Bill_Groundwater_May_2016.pdf
http://www.groundwatergovernance.org/fileadmin/user_upload/groundwatergovernance/docs/Country_studies/GWGovernanceIndia.pdf
http://www.groundwatergovernance.org/fileadmin/user_upload/groundwatergovernance/docs/Country_studies/GWGovernanceIndia.pdf
http://wrmin.nic.in/writereaddata/Model_Bill_Groundwater_May_2016.pdf
http://www.teriin.org/projects/green/pdf/Punjab-Water.pdf
http://timesofindia.indiatimes.com/city/ludhiana/Unfortunate-that-Punjab-is-facing-water-shortage/articleshow/48675380.cms
http://www.thehindubusinessline.com/opinion/free-power-the-bane-of-farming-in-punjab/article7546918.ece
http://www.thehindubusinessline.com/opinion/free-power-the-bane-of-farming-in-punjab/article7546918.ece
http://indianexpress.com/article/opinion/columns/india-water-crisis-privatisation-of-water-distribution-amrut-2937415
http://www.cgwb.gov.in/CGWA/documents/Public%20Notice%20No.2%20of%202011.pdf
http://www.tribuneindia.com/news/comment/punjab-facing-a-veritable-water-crisis/124027.html
http://www.circleofblue.org/2013/world/scarcity-in-a-time-of-surplus-free-water-and-energy-cause-food-waste-and-power-shortage-in-india/
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groundwater users have to ensure groundwater is used economically and efficiently. (15). If a territory 

falls into protection zone 2, then the government may impose use restrictions on groundwater, and 

undertake for shift from water intensive crops to more efficient ones, (16). The Model Bill also calls for 

the implementation of pricing for bulk and industrial use (17).  

In essence, the Model Groundwater Bill does include many measures that would aid in reducing demand, 

yet state governments have for the most part failed to implement these measures. This piece of model 

legislation has much of the time remained just that, and while it provides a roadmap to more sustainable 

use of groundwater, without the political will to turn these words into action, groundwater exploitation 

will continue.   

2.32 Market Forces  

Current market forces also fail to fully take into account the uniqueness of water, and are unable to 

properly limit the use of water to a reasonable level in a politically feasible manner. This is evident 

regarding both privatization and pricing mechanisms, the main ways in which water is managed by market 

forces. These market forces fail because of the views of water elaborated above. Simply using economic 

measures to control water use is diametrically opposed by a large fraction of people, when they view 

water as an essential resource and a right. Privatization and pricing measures both are difficult to 

implement, and face a wide array of opposition from a large amount of constituents. Even when they are 

implemented fully, they don’t function as they are supposed to often.  

2.321 Privatization 

Privatization faces both political opposition and a muddied picture regarding effectiveness, mostly 

regarding improving supply but also at reducing water waste and increasing efficiency. As a result of the 

World Bank and other international institutions, water privatization had been pioneered as a solution to 

a variety of water issues, primarily at the domestic/municipal level. Though there are some success stories, 

there are also other examples of incredible difficulty faced by local communities as a result of privatization.  

A primary example of this is in Bolivia. As a result of a number of factors, water in the city of Cochabamba, 

the third largest city in Bolivia, was privatized in late 1999 and fully operational under the private 

contractor in early 2000. (Public Citizen 3). Water prices increased by 200-300 percent in many cases, with 

some families paying up to half their monthly income in water. (3). These price rises led to mass protests 

throughout Bolivia and eventually the cancellation of the contract with the company. Though these 

protests were partially due to the large and sudden price increase, the root cause of this can be seen as 

water’s perception as a right. Regarding the Indian context, Chief Justice Rajinder Sachar said that 

“handing over ownership of water to private companies is cheating the Constitution.” (Ramachandran 

2013).  

Worldwide, there has been a recent trend towards remunicipalization of water resources. A study by the 

Transnational Institute examined 180 case studies in the last 15 years of cities taking back control of their 

water provision from the private sector. In the Indian context, Nagpur, once held up as an example of 

appropriate and effective management by the private sector, has recently been criticized for a Rs. 60 crore 

increase in financial losses since the private partner took control. (Nair 2015). These difficulties have led 

to wider criticism of privatization and lesser desire for it as a strategy to manage both water demand and 

supply.  

http://www.citizen.org/documents/Bolivia_(PDF).PDF
http://www.thehindu.com/news/cities/Delhi/water-privatisation-is-not-for-india/article4528871.ece
http://www.thehindu.com/news/cities/Delhi/water-privatisation-is-not-for-india/article4528871.ece
http://indianexpress.com/article/explained/privatisation-of-urban-water-supply-the-muddy-picture/
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2.322 Pricing 

Though water pricing mechanisms have some studied effectiveness in reducing water use, the main 

impediment they face is political opposition. (Shiferaw BA, Wani SP and Nageswara Rao 2003). They also 

sometimes negatively impact water availability to the poor, as they may be unable to pay the fee required 

to use a basic amount of water. Water also has a social value, and as Willis et al showed, there can be a 

“detrimental social impact” of an increase in water costs. This study also showed that the impact of 

increased prices could fall unevenly on poorer residents, and that there could be long-term effects of this 

price increase and water use decrease on social capital. (Willis et al 2013). Another study in Greece gave 

evidence that the economic viability of low-value crops was affected greatest by an increase in water price. 

(Riegels 2013). Pricing may have the desired effect. It may reduce water use. But it tends to hurt those at 

the bottom of the pyramid. The people who can least afford to pay for water for basic uses will have less 

access than before, while those who can pay will continue to exploit it. As Renwick and Archibald find, 

“low income households were found to be more than five times as price responsive as relatively wealthy 

households”. (Renwick and Arichibald 1998:357). Overall though, “the use of price as an allocation 

mechanism is constrained by the fact that water is generally regarded as a basic necessity, even a right, 

not an economic good.” (Renwick and Archibald citing Berk et al. 1980:343). Pricing can potentially be one 

piece of managing demand, but it is too politically problematic as well as unequal in its effects to be a 

complete solution. 
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2.4 Gaps in Water Governance 
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Figure 7 

Globally, water governance is a large problem. Water demand management is recognized as a serious 

issue, yet both policy and market measures have been ineffective at reigning in demand. Policy measures 

are unable to get passed often, except in times of drought or scarcity. Market measures either aren’t 

effective or are opposed strongly. Overall, new strategies are needed to limit water use to more 

sustainable levels.  

Both policy documents and others recognize the urgency of demand management, as well as the necessity 

of changes to current strategies. The National Water Policy says that “Management of water resources 

has led to a critical situation in many parts of the country.” (National Water Policy 2012:1). Similarly, the 

Model Groundwater Bill (Draft May 2016) states, “the present legal framework for groundwater has led 

to over-exploitation, endangering access to drinking water as also water for livelihoods”. (Model 

Groundwater Bill Draft 2016:4). The National Framework Water Law also says, “AND WHEREAS existing 

legal provisions governing water have aggravated its unsustainable and iniquitous extraction creating a 

serious water crisis and denying access to water for life for large numbers of people;” (Draft NWFB 2016:3). 

These three examples, from policy developed within the past four years in India, paint a bleak picture of 

even the government’s own view of water use management. The current strategies are clearly not 

working. This recognition of the need for proper demand management is stark and blatant.  

Currently, both policy and market based measures of demand management are ineffective. Given that 

water demand is increasing at a faster rate than water supply, water scarcity is also increasing. A 

sustainable water policy would lead to more sustainable rates of demand. As such, the unsustainable 

demand points to current measures to control demand as being ineffective. A secondary piece is the 

statements in the National Water Framework Law, Groundwater Bill, and National Water Policy. The 

government itself has multiple times in the past few years recognized that current groundwater 

management strategies aren’t working. There has been a theoretical recognition of the importance of 

water use management, yet water continues to be used at similar rates.  
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The analytical divide between policy and market measures is a bit misleading, since given the current 

structure of water governance especially within India, market measures almost always originate in policy. 

Nonetheless, neither pure policy nor measures which involve markets to a greater extent have much of a 

track record of success. With policy in India, the issue is frequently the inability of policy that actually 

reduces water use to get passed and implemented. One key example of this is the National Water Mission. 

Existing since 2008 and with a stated objective of increasing water efficiency, there has been little tangible 

progress made towards achieving this goal. California shows what can happen when government and 

other actors recognize the importance of decreasing water use, an event that only fully occurred when an 

extreme drought hit. They have since hit average water savings of around 20%. (California Drought 2016). 

Though the situation within India or parts of it may be that serious, there has yet to be the same extent 

of concerted action to remedy ineffective water use management policy. Privatization and pricing both 

also have mixed at best track records, and also face significant political opposition.  

Water use management strategies have mainly been ineffective because of perceptions and views of 

water, making water a mostly intractable political issue and markets an ineffective means of controlling 

it. Too many attempts to manage water use focus only on the physical issue of water use and water 

efficiency. Taking an example of a hydrological study in Chile, Budds explains how ignoring the social 

aspects of the scenario, and instead taking a purely physical view of the problem can exacerbate existing 

inequalities and water provision issues. There is a need for context in attempting to limit water extraction. 

(Budds 2003). Too many water demand management policies don’t take this context into account. 

Similarly, while not normally a priority when designing water management strategies, Russell and Fielding 

also propose that, “The field of psychology… can make a significant contribution to water policy 

development.” (Russell and Fielding 2010). Part of this can be an examination of the way people view 

water, but a more important aspect is the application of effective and targeted yet indirect incentives to 

reduce water use. Moving forward, water must be managed differently. Water use must be managed 

differently. Water use embedding (WUE) is a potential powerful by which to address water use 

management.  
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Section 3: Flanking the Policy Conundrum – 

Exploring Water Use Embedding as a Tool 
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3.1 Summarizing the Water Policy Conundrum  

The difficulty of successful water governance, outlined above in discussions on the challenges of water 

governance and on current tools to address water governance, necessitates examination of new methods 

of water governance. Water policy often attempts to decrease water use, and water demand is recognized 

as a necessary component of overall sustainable water use. The lack of progress made in this area, 

particularly in India, is important to note, because it points to ineffective policies regarding water demand. 

One analysis of water demand and supply within India found that “Water demand is steadily increasing 

across all markets, and will continue to do so”, while “India faces a critical water shortage due to 

government mismanagement, pollution, [and] ground water depletion.” (Bhat 2014). This increasing 

demand is unsustainable given current water resources, and as illustrated above, there are policies and 

institutions in place such as the National Water Policy and National Water Mission which recognize the 

importance of limiting water demand and of sustainable water use more generally. The continually 

increasing demand is evidence against these policies working.  

This difficulty often stems from methods that run into one of the challenges of water governance. 

Challenge 1, water as a right, and Challenge 2, economic classification of water, are frequent causes for 

failure in water policy. When water is viewed and seen in a both a prescriptive and usage sense as both a 

right and a good, this causes conflicts in the type of usage that is permitted and the types of restrictions 

that can be placed on the good, and enhances the difficulty of enacting successful water management 

policy. Challenge 3 and 4 both make it difficult to transfer water policy or market based methods from 

one region to the next, since the context of water usage and the circumstances surrounding it are very 

important. Challenge 5 is another cause for failure in water policy. Often, water policy simply isn’t passed 

or not made as stringent as necessary to actually have an effect because of possible political fallouts.  

 

 

 

 

 

 

 

 

 

 

http://www.iiste.org/Journals/index.php/JEES/article/download/13993/14015


35 
   

3.2 Introducing Water Use Embedding 

There are a number of gaps in the current array of strategies regarding water use management. These 

gaps must be addressed due to the looming water scarcity that the globe, and particularly India faces, and 

stem from the uniqueness of water in a perceptual and economic sense. The uniqueness of water makes 

it difficult to legislate upon, and the current array of policies surrounding water have not decreased use 

to a sustainable level. Both privatization and the introduction of pricing mechanisms have also either failed 

to reduce water use substantially or face criticism for increased costs and the infringement on water’s 

status as a right.  

WUE (Water Use Embedding) is one potential tool to fill these gaps and reduce water use. WUE refers to 

a focus on the end product and either the water footprint or water usage of that end product, rather than 

demanding water use reduction directly. Through WUE, this water footprint or water use is ‘embedded’ 

in the market, through product certification and benchmarking, rebates and subsidies, credits, or other 

means. WUE contains a number of steps or components that aid both in directly reducing water use and 

in incentivizing reduced water use, but more importantly, a focus on WUE addresses water use indirectly 

and thus without provoking backlash on the part of individuals, like most other policy and market-based 

mechanisms do. Given how WUE works and what it can do, it seems to be the only solution that addresses 

all the issues regarding water management 

WUE and its components have proven effectiveness in the agricultural, industrial, and domestic sectors, 

which is expanded upon below. Taking a similar approach, energy efficiency has been pioneered in the 

energy sector, and promoted through methods such as carbon credits and cap-and-trade, as well as more 

conventional means. The linkage of carbon use on both the company and country level to various 

mechanisms such as tradable monetary credits, cap-and-trade programs, offset credits, has the potential 

for analogous implementation in the water sector.  

3.21 Water Use Embedding (WUE) 

WUE (Water Use Embedding) is the integration of true value or an imputed value of water use for or by a 

product, which includes either the amount of water used in production or the amount of water a product 

uses, into market evaluations of said product or company through certifications, labeling, rebates, 

subsidies and other measures. It refers to taking soft routes to introduce incentives on the product and 

demand side which in turn induce reductions in water use, rather than using direct means to corral water 

use, such as blunt policy instruments or pricing mechanisms. WUE fully recognizes the perception of water 

as both a right and a good, and leverages those facts to reduce water use across sectors. Taking the 

amount of water that went into a product’s production, its water footprint, and including either this water 

footprint or the direct water use of that product (for water-using/dispensing products) in its interaction 

with the market is key. Rather than focusing on the water, the focus must be on the product. Rather than 

encouraging efficient water use, the ‘targets’ should be products which use little water.   

WUE embodies and relies upon a number of concepts which can help reduce water use. Given the current 

difficulties faced by policy makers and economists in attempting to reduce water use, WUE stands as a 

promising alternative to current methods. The brilliance of the concept lies in what comes after the 

embedding of water footprints and water use in the market, ideally the steps triggered by proper 

economic evaluations of a product’s water footprint or use water footprint. Water Audits, Water Risk 
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Assessments, Water Benchmarking, and Water Footprints and Virtual Water are the primary follow-

through actions that complete the WUE ecosystem. Most importantly, all these actions can be taken by 

companies and other entities on their own.  

In the WUE Ecosystem, a WUE method triggers a company, government, or other entity to discover more 

about their water use, which occurs through water audits and risk assessments. Once they understand 

the externalities surrounding their current situation, they can measure their water use and create 

benchmarks, targets to reach. Water footprint analysis then gives a more holistic view of operations and 

supply chains. These methods, particularly water footprints and benchmarking, can be key components 

of the certification or other WUE method that initially triggers the process.  

 

 

 

 

 

 

 

 

 

 

 

Figure 8 

  

3.22 Water Audits 

Water audits are a method for municipalities and other entitites to track their water usage from 

introduction into the system to its discharge, and to examine the potential for savings due to improved 

water efficiency or other measures. (Piper 2008). Also, they allow water utilities to determine their non-

revenue water and wastage, a critical step in improving service provision and overall system efficiency.    

In 2005 the Indian Central Water Commission published “General Guidelines for Water Audit”, covering 

the agricultural, industrial and domestic sectors. This document set down broad outlines for conducting 

water audits and described the steps that should be followed. For instance, in regard to the city of Kalol, 

Gujarat, a study found that 46% of the municipality water supply system was non-revenue water. (CEPT 

University 2010:18). The audit of the system allowed for an analysis of ways to improve efficiency and 

reduce water use.  

Water audits are envisioned as a first step in a chain of water use analysis for businesses and others.  

Water Audits Water Risk 

Assessments 
Water 

Benchmarking 

Water Footprints 

and Virtual Water 

WUE Methods 

 certification 

 rebates 

 water credits 

 water  

 

http://www.facilitiesnet.com/green/article/How-Does-a-Water-Audit-Work-Facilities-Management-Green-Feature--9363
https://www.scribd.com/document/117113019/Kalol-Water-Audit-Report
https://www.scribd.com/document/117113019/Kalol-Water-Audit-Report


37 
   

3.23 Water Risk Assessments 

Water risk assessments are a means of assessing the water risks an entity faces, while water risk “refers 

to the probability of an entity experiencing a deleterious water-related event.” (Shulte 2014). These 

assessments allow for entities, mostly businesses, to analyze the various threats facing them related to 

water. As Green Biz says, “The business case [for assessing water risk] is now clear”. (Morrison and Waage 

2014). Once companies comprehend the possible detriments of their current water situation, they can 

work to remedy the same. There are a number of tools available for assessing water risk, including ones 

created by WBSCD, WRI, and Ceres. (Baue 2012). 

Water risk assessments are related to water audits. While water audits focus only on the quantities of 

water that enter and exit a system and potential leakages and waste, water risk assessments include 

external risks to current water use such as perception and the legislative scenario. They are seen as a 

concurrent step that functions alongside a water audit to determine an entity’s current water usage 

scenario, and highlight ways to reduce the same.   

 

Figure 9 

Source: http://pacinst.org/water-definitions/ 

 

3.24 Water Benchmarking 

Benchmarking is primarily a tool for businesses generally, and was pioneered by Xerox Corporation in the 

1970s. It involves the measurement of performance by quantitative measures. (McDonald 2016:2).  In the 

water field, it has mainly been used by water utilities to measure their water use and compare it both 

http://pacinst.org/water-definitions/
https://www.greenbiz.com/blog/2014/07/28/3-questions-you-need-ask-about-business-risk-assessment
https://www.greenbiz.com/blog/2014/07/28/3-questions-you-need-ask-about-business-risk-assessment
https://www.theguardian.com/sustainable-business/world-water-day-corporate-water-risk-tools
http://pacinst.org/water-definitions/
http://epn.sagepub.com/content/early/2016/06/15/0308518X16654913.full.pdf
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over time and to others. This form of benchmarking can be a key input into policy decisions because it 

allows for comparison and analysis based on data that otherwise might not exist: it resolves factual 

disputes. (Berg 2007:8-9).  

Benchmarking can also be used to describe the process of setting benchmarks, or norms/goals to aspire 

to. Processes are changed to try to meet these quantitative measures of performance. Often these 

measures are taken from existing norms.  

A more general example of the potential benefits of water benchmarking involve agriculture as an entire 

sector. If the green-blue water footprint of worldwide crop production was reduced to a benchmark level 

of the 25th best percentile of current production, then there would be water savings of up to 39% 

compared to the current water usage. (Mekonnen and Hoekstra 2013:3). Benchmarking can provide 

benefits both in terms of allowing for progress to be measurable and enabling the evaluation of best 

practices, both of which can aid greatly increasing water efficiency and reducing water use.  

The creation of benchmarks relating to water use is a critical step in WUE, for the compliance or lack 

thereof with benchmarks is one potential source of consumer-facing incentivization eventually leading to 

decreased water use.  

3.25 Water Footprints and Virtual Water 

Water Footprints “measure the amount of water used to produce each of the goods and services we use.” 

(Water Footprint Network). They are a concept first introduced by Arjen Hoekstra in 2002, and are related 

to the idea of a carbon footprint or ecological footprint. Water footprints can be applied at a number of 

levels, from the scale of a country all the way down to an individual product. The three components of a 

water footprint are the green water, blue water, and grey water footprints. The green water footprint is 

the rainwater used directly, primarily applicable in agriculture. The blue water footprint measures the 

amount of groundwater, river water, canal water, and freshwater from other sources besides rain that is 

used. The grey water footprint measures the amount of water necessary to reduce pollution generated 

to safe levels. (Water Footprint Network).  

Water Footprinting techniques have primarily been used in the past to analyze country and agricultural 
water use based on geographies (Hoekstra and Chapagain 2006, Hoekstra 2007, Ercin et al 2009, 
Chapagain and Hoekstra 2010, Mekonnen and Hoekstra 2010), but there is also a history of use in the area 
of business. (Gerbens-Leenes and Hoekstra 2008, Jain Irrigation Systems). The two main tools to conduct 
water footprint assessments are the Water Footprint Assessment Manual, created by the Water Footprint 
Network, and the ISO 14046 standard, which sets out uniform criteria for assessing and reporting water 
footprints. Water footprints are primarily an analysis tool, and help determine appropriate steps to reduce 
water use and improve water efficiency.  

As an example, the water footprint of a number of goods are shown in the graphic below from the Water 

Footprint Network. For each of these goods or services, the number of drops indicates 50 liters of virtual 

water used in production. These numbers also may vary somewhat by the particular production methods 

and location. This includes every step in the supply chain, from irrigation to water used in factories.  

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.578.7623&rep=rep1&type=pdf
http://waterfootprint.org/media/downloads/Report64-WaterFootprintBenchmarks-CropProduction_1.pdf
http://waterfootprint.org/en/water-footprint/what-is-water-footprint/
http://waterfootprint.org/en/water-footprint/what-is-water-footprint/
http://waterfootprint.org/en/resources/publications/value-water-research-report-series-unesco-ihe/
http://waterfootprint.org/en/resources/publications/value-water-research-report-series-unesco-ihe/
http://waterfootprint.org/en/resources/publications/value-water-research-report-series-unesco-ihe/
http://waterfootprint.org/media/downloads/IFC-2010-WaterFootprintAssessments-JainIrrigationSystems_1.pdf
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Figure 10 

Source: https://printage.wordpress.com/2011/08/03/water-footprint-of-food  

Virtual water is a concept, similar to water footprints, dealing with the amount of water used indirectly in 

production. Water footprints actually grew out of the concept of virtual water, as the water footprint 

concept was introduced at an international expert meeting on virtual water in 2002. Virtual water was 

conceptually pioneered five years prior, by John Anthony Allan in 1998. (Hoekstra 2007:9). It refers to “the 

water ‘embodied’ in a product, not in real sense, but in virtual sense. It refers to the water needed for the 

production of the product.” (Hoekstra 2003:13). Virtual water is useful in determining the indirect use of 

water and in examining the “flow” of this water, and is currently underutilized as a policy and business 

tool to improve water efficiency and reduce water use.    

  

https://printage.wordpress.com/2011/08/03/water-footprint-of-food
http://waterfootprint.org/en/resources/publications/value-water-research-report-series-unesco-ihe/
http://waterfootprint.org/media/downloads/Report12.pdf
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Virtual water is often used when discussing international or regional trade, and the indirect water that is 
transferred between areas through products. Examples are Van der Zaag and Savenije (2006), Horlemann 
and Neubert (2007), and Verkerk, Hoekstra, and Gerbens-Leenes (2008). Virtual water has the potential 
to be both an analytic and prescriptive tool on this level, in the sense that water scarce regions, instead 
of importing water from regions without scarcity, could instead import products (primarily agricultural) 
which use a great deal of water. Specifically in India, one example of this is from Verma et al (2008), which 
analyzes a proposed project to link rivers nationally. Their analysis shows that “The existing pattern of 
virtual water trade is exacerbating scarcities in water scarce regions”. (Verma et al 2008:25). In essence, 
water scarce regions are growing water-intensive crops for regions without water scarcity, which is the 
opposite of a beneficial virtual water trade. Virtual water is useful in determining the indirect use of water 
and in examining the “flow” of this water, which is currently underutilized as a policy and business tool to 
improve water efficiency and reduce water use.    

  

Water footprints and virtual water both fit into the WUE chain as one of the means by which alternative 

evaluation of a product is instigated. These tools both quantify the embedded water in a product and 

allow analysis of the same.  

  

 

 

 

 

“The water footprint is a term that refers to the water used to make a product. In this context we 

can also speak about the ‘virtual water content’ of a product instead of its ‘water footprint’. The 

water footprint concept, however, has a wider application. We can for example speak about the 

water footprint of a consumer by looking at the water footprints of the goods and services 

consumed or about the water footprint of a producer (business, manufacturer, service provider) 

by looking at the water footprint of the goods and services produced by the producer. 

Furthermore, the water footprint concept does not simply refer to a water volume only, like in 

the case of the term ‘virtual water content’ of a product. The water footprint is a 

multidimensional indicator, not only referring to a water volume used, but also making explicit 

where the water footprint is located, what source of water is used, and when the water is used. 

The additional information is crucial in order to assess the impacts of the water footprint of a 

product.” – Water Footprint Network, Frequently Asked Questions 

http://waterfootprint.org/en/resources/publications/value-water-research-report-series-unesco-ihe/
http://edoc.vifapol.de/opus/volltexte/2013/4368/pdf/Studies_25.pdf
http://edoc.vifapol.de/opus/volltexte/2013/4368/pdf/Studies_25.pdf
http://waterfootprint.org/en/resources/publications/value-water-research-report-series-unesco-ihe/
http://waterfootprint.org/en/resources/publications/value-water-research-report-series-unesco-ihe/
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3.3 The WUE Advantage – Potential for Effective Water Governance 

3.31 Possible Frameworks for use of WUE in different sectors 

Agricultural or Consumer Product 

With an agricultural product, water use embedding could take a number of forms. Primary among them 

is a labeling or certification system based on water footprint benchmarks. This would mean that, first, a 

benchmark is developed for water use for the entire supply chain of a product. This could in one part be 

based on empirical data on current water use, and another part on more localized conditions. As a result 

of these benchmarks, agricultural and industrial production would then be certified on the basis of water 

use. This utilizes WUE techniques because it uses a combination of market and policy measures (this 

certification could be mandatory or voluntary, and could be tied to other policy measures such as rebates 

or market access), to incentivize decreased water use. Water is not the focus; the focus is the product. 

Given the conditions, products that use less water are given a higher valuation in the market, through 

policy or consumers, leading to producers producing products which have used less water. Water has 

been embedded through this certification in the market evaluation of this product. 

Water Dispensing Product 

With water dispensing products, similar benchmarks are created. This time they involve the water use of 

products, such as shower heads, faucets, sprinklers, and toilets. These benchmarks can be created based 

on existing technology and reevaluated over time. As a result of the current status of efficient technology, 

a rating scheme would be designed with varying levels, for more efficient and less efficient water use, 

similar to energy ratings for energy use. Either mandatory or voluntary, products which dispense water 

could then be certified and rated as per this scheme. Customers, now aware of the potential water savings 

of certain products, would be able to choose better which products they purchase. As a result of increased 

use of water efficient products, water would be saved, while companies which produce water dispensing 

products may produce efficient ones. Water use has been embedded through this rating system in the 

value of a water dispensing product, ideally leading to decreased water use. 

International Trade 

With international trade, water use embedding can rely much more on virtual water. Virtual water trade 

is a concept that has been analyzed in the context of international trade already to an extent. In this sense, 

WUE use in international trade can occur through changes in crop growing patterns, as well as exports 

and imports. These changes can be driven by international negotiation as well as domestic policy. The 

current state of virtual water trade is only a concern when virtual water is being traded from countries or 

regions with a few water resources to areas with a lot, such as when arid areas grow water intensive crops. 

These production patterns exacerbate potentially already existing water scarcity issues. Water use, 

embedded in these crops or other goods produced, can be changed by incentivizing changes in the crops 

produced. International trade can also be involved in the certifications seen above. International 

companies or governments can incentivize or require these labels or certifications, thus increasing the 

desire of companies to utilize them.  
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Municipal Utility/State 

On the level of the municipality or state, water use embedding can also take place. These actors can of 

course be involved in the frameworks discussed above, involving certifications, but can also deal in rebates 

and subsidies. Rebates and subsidies can work to introduce change in water use on all levels. For example, 

rebates attached to water efficient products can be offered to individuals, households, or companies. This 

could lead to increased adoption of water efficient products. Subsidies could also be offered for water 

footprint evaluation or certification, allowing more companies to utilize these processes. For 

municipalities rebates and subsidies for water efficient products are particularly important, as decreased 

water use helps them provide better water provision service frequently. Though these methods involve 

direct transfers of money, they also are a means of integrating the value of water used into the value of 

the final product, to lead to decreased water use. 

 

3.32 Overcoming Challenges  

Water use management is an incredibly urgent issue throughout the world. Water scarcity is increasing 

globally at a rapid pace, while water supply is already lacking for a large amount of the population. Current 

water use management strategies are not effective in reducing water use. Both policy and market 

measures have failed in adjusting water consumption patterns to a meaningful extent. WUE encompasses 

the proper set of tools to address this issue and fill the gaps in current strategies. 

Given the uniqueness of water, focusing on water in and of itself may not be the most path to reduce 

water use. Due to the water scarcity problems facing most of the globe including India, and the large 

amount of water used by the agricultural sector, reducing this agricultural water use is seen by some as 

the top priority. Yet direct measures to limit water use in this sector are entirely unfeasible, at least within 

India. Thus, indirect measures need to be taken. Rather than directly tackling water as the issue, focusing 

on product valuation and the consumer side of the equation ensures that the varying and occasionally 

inhibitive perception of water is not infringed upon. This method isn’t only applicable in the agricultural 

sector, but also is relevant in the industrial and domestic sectors. This is WUE. Given water’s scarcity, the 

lack of effectiveness surrounding current policy and market methods, and the uniqueness of water, WUE 

is the clear path forward to reduce water use.  

WUE, in essence, is about connecting use of water in a product’s supply chain with trade, policy, and 

market decisions regarding that product. WUE calculates and recognizes efficient uses of water through 

said supply chain. In WUE, ideally, policy and market forces will combine to make products that use less 

water and products that have smaller water footprints more attractive. Part of this is that the market and 

larger political and economic environment makes water efficiency more attractive in and of itself, inducing 

water benchmarking, as in the case of Coca-Cola. When consumers care about the water usage of a 

product or company and are able to access information regarding the same, their choices are reflected in 

the market. In turn, the behavior of the relevant business sector is modified to mirror this customer desire. 

Consumer-led behavioral shifts are only one such potential source of incentivization. Both policy and 

markets present numerous options for the introduction of WUE, from mandated water usage footprint 

norm requirements (benchmarking) to rebates relating to efficient water dispensing products. These are 
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but a few of the examples of WUE that could incentivize reduced water use indirectly, through natural 

market forces.  

Clearly, water policy, as well as market-based management strategies, fail to properly manage water use. 

Water use demand is an issue in the agricultural, industrial, and domestic sectors.  

The main challenges identified regarding water governance are the fact that water is a right, the economic 

classification of water, the geographic dispersal of water, the difficulty of universalizing norms regarding 

water, and the political untouchability of water. Challenge 1 is circumvented by, rather than directly 

addressing water use, addressing the products that use water. By relating social, economic, political etc 

incentives to products and production rather than directly to water use, the view of water as a right 

subsequent difficulty in limiting use will be circumvented. Challenge 2 is similarly taken advantage of. 

Most sources of water are potentially most accurately described as common-pool resources, and as such 

limiting access to them can be difficult. Rather than try to restrict the use of certain actors, instead these 

users will desire to save water as opposed to being forced to. Challenge 3 is directly related to the concept 

of virtual water and virtual water trade, which highlight the difference between how water is dispersed 

and where it is used. Virtual water and water footprints can be used to great effect to help water use be 

more equitable geographically. Challenge 4, the difficulty of universalizing norms, simply means that a 

degree of local context must be taken into account when creating water policy that deals with more than 

one region. This is particularly relevant with certification and benchmarks, two primary WUE methods. 

Challenge 5, similar to Challenge 1 and 2, is circumvented by taking indirect routes that bypass sticky water 

issues. 

The gaps in water use management relate to incentives, throughout the sectors of the economy. Proper 

incentivization and involvement of the entire water use chain are broadly the gaps in current water use 

management.  Views of water prevent direct measures from being passed or implemented, while the 

main other method of incentivization, the involvement of the market, has been shown to fail both through 

privatization and through the use of price mechanisms. Given that the vast majority of water use both 

worldwide and in India is in agricultural sector, to be sustainable this water use must not continue to 

increase at its current rate. The issue is too difficult to tackle directly, as evidenced by the current water 

crisis in Punjab and failure of policy measures to mitigate the same. Using WUE, the focus, rather than 

being placed directly on water use, would be targeted towards the end products and their water footprints.  

WUE is simply an indirect method of incentivizing increased efficiency. Using policy or market forces to 

induce the inclusion of the value of either a product or company’s water footprint or water use footprint 

in the demand side of the market, actors throughout the economy will be pressured to reduce their water 

use. One important note is that this call for better water practices doesn’t need to come from consumers 

through the form of water footprint benchmarking or general awareness. It can just as easily come from 

businesses examining risks associated with water in their supply chains. Though the value of the water 

footprint is not directly included in a product’s value, it is indirectly included in the purchasing business’ 

evaluation of the same. Customers can also generally have an awareness of a company’s water use, as 

was the case with Coca-Cola, which induced behavior changes on their part towards increased water 

efficiency, sustainability, and stewardship. (seen below). 
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3.33 WUE – A Potential Tool For Effective Water Governance 

WUE, to put it broadly, covers the gaps identified by circumventing direct control or limitation of water 

use. It allows for indirect implementation, leading to the reduction of water use without infringing on 

individuals’ views of water as a right or implementing direct economic valuations of water. Much of the 

current difficulty with water use management involves the infeasibility of direct policy changes regarding 

water use (or electricity use, in the instance of pumping water in much of India), given that water is seen 

as a right or necessity, and WUE circumvents these ‘hard’ measures, utilizing softer forms of incentives to 

induce behavior changes. 

WUE involves the entire water use chain through water footprints and virtual water, and incentivizes 

through indirect measures. As a result of this incentivization, actors within the economy are motivated 

take various actions to reduce their water use. Regarding industry, water audits and water risk 

assessments highlight the business risk relating to improper water management, and aid in identifying the 

ways in which water can be more efficiently used. Regarding agricultural use, water benchmarking can 

allow farmers to identify areas to decrease water use, while direct water efficiency measures can be used 

to maintain or increase productivity and decrease water use at the same time. Regarding domestic use, 

the vast majority of a household’s water footprint is in the supply chain of the products they consume, 

thus reverting to the measures in agriculture and industry, while labeling systems regarding water 

dispensing products can induce customer purchasing of the same. All of these methods outlined bypass 

the perceptions of water both as a good and as a right, and incentivize use reduction through indirect, 

politically feasible means. WUE clearly addresses the gaps currently in place regarding water use, while 

enabling substantial water savings throughout the economy. 

The current issues regarding water use management are immense. The perception of water makes water 

impossible to manage conventionally, either through policy or market-based means. From the agricultural 

to the industrial to the domestic, water use management strategies are failing. These issues are apparent 

throughout the globe. Given this, new strategies are needed to address water use. Premier among these 

is WUE. WUE covers the current gaps in water use management policies and allows for a variety of indirect 

paths to be taken to reduce water use, as opposed to than blunt policy or pricing mechanisms. WUE has 

a proven effectiveness in the agricultural, industrial, and domestic spheres, and is a scalable solution.  
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3.4 Exploring Parallels from the Energy Sector 

3.41 Embedding Efficiency in Energy Products 

The energy sector, while not identical to the water sector, is similar in a number of critical ways. Energy is 

often provided by the government or public-private partnerships, similar to water. Energy has a supply 

that takes large capital investment to increase, similar to most methods of supplying water. Energy also 

is critical to many day-to-day functions of life, and in an input at almost every stage of the supply chain 

similar to water. While the use of energy doesn’t need to be limited in quite the same way as water does, 

as theoretically the limits to electricity creation are much higher, many of the current sources of electricity 

have harmful side-effects, such as carbon dioxide pollution from coal and other power plants. On the one 

hand, there are programs geared towards tying energy use into the market, and on the other hand, there 

are programs that look to embed carbon emissions into the market. Both of these processes are at least 

somewhat analogous to the water sector and potential methods to introduce WUE to lead to water use 

reduction. There is also the concept of the carbon footprint, which has been pioneered and is used in 

some of the methods discussed below. For a comparison of carbon and water footprints and an overview 

of their comparability and methods, see Ercin and Hoekstra 2012 (Carbon and Water Footprints: Concepts, 

Methodologies, and Policy Responses).  

3.42 Certification of Energy Products 

Energy star ratings, within India and globally, mark electricity using products, mostly domestic, as adhering 

to a certain standard of energy efficiency. They are analogous to the labeling systems for water using 

products, such as taps, toilets, and washing machines. These energy rating systems have a proven 

effectiveness regarding increased energy savings, providing yet another piece of evidence of the validity 

of similar schemes for water.  

In the United States, a voluntary labeling scheme called Energy Star has existed since 1992. Sanchez et al 

estimated that through 2006, Energy Star has saved 4.8 EJ of energy, and avoided an equivalent 82 TgC, 

while it is forecasted to save 12.8 EJ over the period of 2007-2015. (Homan et al. 2008:8-317). In India, 

Jose found that the percentage of air conditioners sold that were rated at 1 or 2 stars decreased from 

2008-2010, while the percentage of 3, 4, and 5 star rated air conditioners increased over the same period. 

(Jose 2011:18). No matter the context, ratings of products regarding their energy use enables customers 

to make more informed decisions. This improved decision making can lead to decreased long-run 

spending on electricity through decreased consumption. Similar savings can occur in the water sector, if 

labeling systems are implemented there.  

3.43 Embedded Efficiency for Policy Incentives and Penalties 

Rebates and subsidies are another method by which a WUE analogue occurs in the energy sector. Rebates 

and subsidies are often given for measures that improve energy efficiency, and similar methods can be 

utilized in the water sector to improve water efficiency. One form in which these often occur are with 

rebates and subsidies for energy efficient appliances, designed to reduce electricity demand.  Datta and 

Gulati 2014 found that rebates were a cost-effective alternative to increasing supply for utilities. (492). 

Rather than building new power plants, if a municipality instead offered rebates for a number for energy-

efficient appliances this study showed they would have saved money. This has the potential for use in the 

http://waterfootprint.org/media/downloads/Ercin-Hoekstra-2012-Carbon-and-Water-Footprints_1.PDF
http://aceee.org/files/proceedings/2008/data/papers/8_126.pdf
http://eneken.ieej.or.jp/data/3694.pdf
http://econpapers.repec.org/article/eeejeeman/v_3a68_3ay_3a2014_3ai_3a3_3ap_3a480-506.htm
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water sector as well, as many municipalities are already experiencing 

issues supplying all their citizens with water.  

3.44 Embedded Efficiency for Market Incentives and 

Penalties 

3.441 Cap and Trade 

Carbon and carbon emissions are often linked with the energy sector. 

While focusing on emittance rather than use, measures regarding 

carbon emissions could see analogues in the water sector soon. In 

both instances the end goal is attempting to limit the amount of 

something. Cap and trade is one such method undertaken in the 

energy sector to limit the amount of carbon emitted, and it is 

plausible that a port of this system could occur in the water sector as 

well. 

The Environmental Defense Fund calls cap and trade “the most 

environmentally and economically sensible approach to controlling 

greenhouse gas emissions.” (EDF). Through a hard cap, greenhouse 

gas emissions are limited, but the trade aspect allows for companies 

to exchange pollutant allowances with each other. In this way, 

companies are incentivized to innovate and become more energy 

efficient but the measures imposed are more politically feasible than 

a cap with no trading, given that companies are afforded additional 

flexibility.  

There have also been a few proposals within the US for capping and 

trading water resources, including one in California by UC Davis 

researchers, and an interstate one brought forth by a researcher 

from Quest University in Canada. These proposals both include 

allowing different entities to trade water use, and one of them is based off a currently existing program 

in Australia. (Lund et al 2014) (LiveScience 2012).  

In the Times of India in 2011, an article ran discussing ‘Water Credits’, which amounted to a cap and trade 

system for water. Each consumer would have a measured average consumption, and when their water 

efficiency improves, they could sell these ‘credits’ to others, equal to a use certain amount of water use. 

(Gwalani 2011). This method has potential, as seen above with cap and trade systems. It is also similar to 

a method proposed by the Central Ground Water Board in India, where credits would be given on the 

basis of artificial recharge of water use. (Ground Water Credit Committee 2009).  

3.442 Carbon Offset 

Carbon offsets are a method of offsetting carbon emissions by purchasing financial instruments that 

represent amounts of CO2 removed from the atmosphere. (Carbon Planet). This allows various entities 

that emit carbon dioxide and other pollutants to pay for reforesting or renewable energy that reduce the 

amount of carbon dioxide in the atmosphere, ‘offsetting’ their emissions. When a carbon offset is 

In Australia, there is 

currently a system in place 

that allows water users to 

trade their water rights on a 

temporary basis between 

states. This allows different 

users to buy and sell their 

right to a certain amount of 

water. A pilot program has 

shown positive economic 

results from the water 

trading. (MDBA 2006:1). 

This example of allowing 

the trading of water rights is 

not a usual example of 

WUE, as water footprints 

and water use footprints 

aren’t involved, but it is still 

a circuitous method of 

potentially decreasing 

water use that should be 

explored.  

AUSTRALIA 
INTERSTATE WATER 

TRADING 

file:///C:/Users/Vidyyut/Downloads/Environmental%20Defense%20Fund
https://californiawaterblog.com/2014/02/11/why-give-away-fish-flows-for-free-during-a-drought/
http://www.livescience.com/20389-cap-trade-water-sources.html
http://timesofindia.indiatimes.com/city/nagpur/Water-credits-A-new-way-to-conserve-precious-resource/articleshow/10085459.cms
http://www.carbonplanet.com/introduction_to_carbon_credits
http://www.mdba.gov.au/sites/default/files/archived/mdbc-SW-reports/2221-fact_sheet_1-Overview_of_permanent_interstate_water_trading.pdf
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purchased, it means that “there will be one less tonne of carbon dioxide in the atmosphere than there 

would otherwise have been.” (Carbon Neutral). These programs allow for companies who would find 

reducing their internal carbon emissions too costly to still contribute to the overall effort to reduce carbon 

output. (Carbon Neutral). Regarding water use, similar methods can be attempted regarding groundwater 

and water recycling that return water to the water cycle. Currently in the United States, BEF offers ‘Water 

Restoration Certificates’, which allow for companies to offset their water use or water footprints by buying 

these certificates. Each of the certificates represent 1,000 gallons of water ‘restored’. (BEF). Companies 

can look ‘green’ without changing their operations in any substantial manner, yet still have a positive 

impact regarding overall water sustainability.  

3.45 WUE Learning from the Energy Sector 

The energy sector, while not a perfect comparison to the water sector, still provides a number of key 

learnings that are applicable to WUE and reducing water use. First and foremost is the fact that indirectly 

linking energy use (not through pricing mechanisms but through secondary measures such as rebates, cap 

and trade etc.) with markets works. Now this does not necessarily mean that it will work in the water 

sector, but a number of the issues that are current impediments to effective demand management in the 

water sector are also present in the energy sector. While electricity may not be seen as much as a right as 

water, it still is often provided by governments at rates affordable for everyone. Similarly, it has few to no 

substitutes in most instances. Customers cannot choose another good to purchase instead. While it is 

regarded as a good, there is still sometimes an obligation on the part of the government to provide it. Due 

to these factors, there is potential for transferability of policy and mechanisms from the energy sector to 

the water sector.  

  

 

 

 

 

 

 

 

 

 

 

 

http://www.carbonneutral.com/resource-hub/carbon-offsetting-explained
http://www.carbonneutral.com/resource-hub/carbon-offsetting-explained
http://www.b-e-f.org/environmental-products/water-restoration-certificates/
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4.1 Water Use Embedding Concepts and Applications  

WUE is clearly a powerful tool, with great potential for use in a variety of fashions across the agricultural, 

industrial, and domestic sectors. The majority of current policy is clearly not working, with both straight 

policy and market mechanisms failing to manage water use sustainably and equitably. Linking products’ 

water footprints and water use with evaluations by the market, whether business-to-business or business-

to-consumer, can incentivize large water savings through water use efficiency and other methods without 

infringing on any of the unique and varied perceptions of water.  

Before analyzing specific competitors and the path forward to expand the use of WUE methods to support 

water efficiency, it is important to examine the ‘sector’ as it currently stands. There is an amount of 

theoretical research regarding water footprints and their application, but most of this research is 

analytical in the sense that it examines specific water footprints and doesn’t discuss their potential uses 

in terms of product valuations. Some research has been done on potential policy linkages of water 

footprints. Other tools in the WUE ecosystem are generally more established. There are a number of 

current players that do work on water footprints or water efficiency more generally, while the ISO 14046 

certification is a process certification regarding water footprint assessment and reporting. WUE methods 

and water use efficiency are also mentioned in various pieces of government policy. All of these topics are 

expanded upon below. 

Overall, there is a current base of initiatives, institutes, and research such that working toward greater 

utilization of WUE wouldn’t involve starting from scratch, but there are still a number of avenues to 

promote WUE that haven’t been explored to a great extent. Taking a holistic view with an eye towards 

the advancement of WUE as a proven method of reducing water use, there clearly a large gap in terms of 

theoretical research for the expansion of WUE, as well as practical implementation of it through policy or 

other means.  

 

4.2 Status of Research 

The current body of research regarding WUE is somewhat limited overall. Most of the research has been 

practical applications of water footprints, often at the country or region level. While useful in terms of 

data, these water footprints are often not subsequently applied at the policy level, and research into 

applications as of yet is for the most part lacking. In terms of water used by products, there is more 

research available in terms of practical application, mostly through assessments of certification programs 

such as WaterSense. This is interconnected with rebates and subsidies, as these are common methods of 

promoting such water-efficient products, and as such they have a large amount of research regarding 

them which will not be explored in depth here, as this is intended to be an overview of the ‘sector’ as 

opposed to an analysis of the effectiveness of said tools, methods, programs, practices etc.   

Research into water footprints and water benchmarking has only become a prominent field of exploration 

within the past ten to fifteen years, but since then a sizeable array of literature has been written on the 

topics.   
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For a broader literature review than what follows, see Hastings and Pegram 2009 (Literature Review for 

the Applicability of Water Footprints in South Africa).  

Much of the research within the past decade has been done by AY Hoekstra, for the Twente Water Centre 

at the University of Twente and UNESCO-IHE, the largest water education facility in the world. One of the 

main sources of research into this topic has been the Value of Water Research Report Series, conducted 

by UNESCO-IHE. There have been 69 reports crafted, spanning from 2004 to the present. 

These reports indicate the potential strength of water footprint analysis as a diagnostic tool with the 

power to highlight the factors of production most egregiously using water. With data that is generally 

publically available, country-wide and even region-wide water footprints can be calculated on the basis 

of land devoted to specific crops, rainfall, and other metrics. (Report Nos. 18, 23, 39, 40, 47). 

The concept of water footprint analysis was first introduced by Hoekstra and Hung in 2002. Since then the 

research into water footprints has grown, with some focusing on the implications or importance of water 

footprints, and others focusing on the actual water footprints of countries or specific goods. Water 

footprints allow for the use of water in a product to be broken down specifically, which can be a useful 

tool for businesses and other entities. Like other sustainability reporting tools, water footprint analysis 

can be an asset for businesses not only environmentally but also economically, as they can be a critical 

tool in mitigating risk from water scarcity and better understanding their interactions with various 

communities and actors in the economy. (Report Nos. 23, 27). 

Often, the supply chain accounts for the vast majority of the water use in a product. As around 99% of the 

world’s blue and green water usage goes into agriculture, in finished products most of the water use 

comes from the agricultural products that make up the finished product. For both consumers and 

businesses, water footprint analysis can highlight this discrepancy. (Report 27:4). Fortunately, there are a 

number of ways to reduce water use in agriculture, which can be seen through best practices in both 

reports 64 and 67. Regarding benchmarking, “The study [Report 64] shows that water savings and reduced 

water pollution can be very substantial – 39% of global water saving and 54% of reduced water pollution 

– if water footprints per unit of crop are reduced to levels similar to the best quarter of global production”. 

(Report 64:19). Some of the specific measures that can lead to reaching the associated benchmark are 

relatively easy to achieve and implement as well. (Report Nos. 27, 39, 47, 64, 67). 

In multiple reports, the concepts of virtual water and virtual water trade are highlighted as a method of 

reducing water scarcity. Water is shown to not be a purely economic good in the sense that markets can’t 

price it properly, and thus it must be controlled to some extent by the government. Working from this 

idea, the same report goes on to discuss how water is traded in the form of “virtual” or “embedded” water, 

and how water has a different value depending on the intended use or the time of year. Virtual water has 

great potential to alleviate water usage issues because it relies upon changes in the trade patterns of 

goods which are “embedded” with certain quantities of water. (Report No. 19). 

Virtual water trade can either exacerbate or decrease the strain on currently available water resources. 

Given this, some cohesive form of water policy is required, on both the national and global levels. This is 

discussed in the Global Water Governance report. (Report Nos. 26, 31). 

This ties in very well with the idea of a flexible and incentive-based system from the report, A Model of 

Benchmarking Regulation. (Gerigk et al 2014). This report proposes utilizing benchmarks as a tool for the 

http://waterfootprint.org/media/downloads/Hastings-Pegram-2012_1.pdf
http://waterfootprint.org/en/resources/publications/value-water-research-report-series-unesco-ihe/
http://waterfootprint.org/en/resources/publications/value-water-research-report-series-unesco-ihe/
http://waterfootprint.org/en/resources/publications/value-water-research-report-series-unesco-ihe/
http://waterfootprint.org/en/resources/publications/value-water-research-report-series-unesco-ihe/
http://waterfootprint.org/en/resources/publications/value-water-research-report-series-unesco-ihe/
http://link.springer.com/article/10.1007/s10640-014-9815-7
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allocation of some resource, whether it be government contracts or otherwise. Rather than simply setting 

a benchmark and using a combination of carrot-and-stick methods to ensure compliance, this variable 

system allows for continual incentivized improvement between the government and various economic 

actors. This allows for companies to make decisions that reach optimal points better, as the system isn’t 

simply a yes or no decision regarding compliance. As this report says, “benchmarking typically yields more 

abatement in expanding markets than emission taxes.” Combined with the capability of water footprint 

analysis to highlight the exact areas in which improvements need to be made, these tools together have 

the capability to be very powerful. (Report No. 26). 

There have also been numerous reports that delve into potential policy linkages regarding water 

footprints. One of the paths forward for greater WUE integration is policy measures, leading to 

widespread importance and usage of water footprints, and as such this research is of particular interest.   

To begin, there has been some criticism of the potential of water footprints and virtual water as policy 

tools, primarily from one author. Wichelns 2015, in an article entitled Virtual Water and Water Footprints: 

Overreaching Into the Discourse on Sustainability, Efficiency, and Equity, criticizes water footprints and 

virtual water for containing too little information to be useful, as well as not accounting for opportunity 

cost or the scarcity value of water. (Wichelns 2015:1). His criticism of virtual water trade is based on the 

idea that it doesn’t include any other factors of production; other factors matter as well in production 

decisions and virtual water analyses don’t include these. (Wichelns 2015:2). Regarding international water 

footprint analysis, the author proposes that ideas that consumers in countries switching the products they 

use will have a minimal effect on the water use in another country. Either “consumers in other countries 

likely will take their place”, or “the farmers in water scarce regions will consider alternative production 

activities”. (Wichelns 2015:4). Wichelns also criticized water footprints use in policy in 2013, saying “Water 

footprints do not provide the information or insight required to serve as a policy-relevant analytical 

construct.” (Wichelns 2013). The author describes the information contained in them as inadequate, as it 

does not include information concerning “water scarcity conditions, the opportunity costs of water, and 

water’s role in supporting livelihoods”. The author also claims that in water footprints, and calls to reduce 

water footprints, there is inadequate consideration of costs and benefits of decreasing water use. 

(Wichelns 2013).  

On the other hand, a dissertation by Fadali showed how water footprints and virtual water can be used 

and integrated with policy to analyze the economic and water use consequences of various policy 

measures. Focusing on the state of Nevada in the USA, the author examines the virtual water flow, as well 

as potential policy options. They include the water footprint and virtual water in a computable general 

equilibrium model, using that to analyze policy choices. Using the model, the author determines the 

economic feasibility of different possible policy responses with simulated global warming, and the effect 

on water resource use. (Fadali 2013:i-iv).  

Pahlow, Snowball, and Fraser examine the power of water footprint assessments to inform policy 

management in South Africa. The authors first analyzed the water footprint of a number of crops and the 

virtual water flows of South Africa. They used this analysis to inform policy and other recommendations 

on a number of levels, including potential changes in crop growing patterns and trade patterns of virtual 

water embedded in water-intensive crops. (Pahlow et al 2015).  

 Kumar and Jain, in an article on virtual water trade in India, report that “for evolving water management 

policies, the concept of virtual water has to be used along with other aspects.” (Kumar and Jain 2007:1098).  

http://waterfootprint.org/en/resources/publications/value-water-research-report-series-unesco-ihe/
http://www.water-alternatives.org/index.php/alldoc/articles/298-a8-3-6/file
http://www.globalwaterforum.org/2013/10/22/water-footprints-policy-relevant-or-one-dimensional-indicators/
http://www.globalwaterforum.org/2013/10/22/water-footprints-policy-relevant-or-one-dimensional-indicators/
http://pqdtopen.proquest.com/doc/1496774990.html?FMT=ABS
http://search.informit.com.au/documentSummary;dn=892765681844206;res=IELENG
http://admin.indiaenvironmentportal.org.in/files/Status%20of%20virtual%20water%20trade%20from%20India.pdf
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Specifically looking at Morocco, Schyns and Hoekstra determine that “Water Footprint Assessment has an 

added value for national water policy”. (Schyns and Hoekstra 2014:12). They examine the water use of 

various crops, and the basins in which these crops are grown. On this basis, recommendations regarding 

the crops grown, the water use of crops, and the reduction of pollution are given, for policy measures.  

Aldaya et al conclude similarly. They examine the water use and virtual water trade in a region of Spain. 

This information, including the particular selection of crops and the water footprint can help inform water 

policy. Regarding policy, “By allowing a comparison between the existing uses and the available resources 

the water footprint provides useful knowledge as to whether a region is using its water effectively.” 

(Aldaya et al 2009:956).  

Looking at the lack so far of integration of water footprints into public policy, Fulton et al propose that 

water footprints are more relevant to policy at the level where policy takes place, ie. the state or local 

level. (2014).  

So far, water footprints have been shown to have a place in the repertoire of tools governments use when 

determining public policy. They allow for deep analysis of what water is being used for and the types of 

water used, while virtual water helps in understanding both regional and international flows of goods. 

These analytic aspects of these tools have gained prominence and have a somewhat recognized place in 

the development of policy (seen above) but there has, as of yet, been little integration of water footprints 

into active policy measures.  

One potent proposal, by Verkerk, Hoekstra, and Gerbens-Leenes regarding water footprints is the idea for 

a global system of water footprint permits. This would be similar to national caps on carbon emissions or 

other methods in the energy sector, seen above in the section on Learnings from the Energy Sector. Under 

this system, a global water footprint requirement would be determined, and that water divided between 

countries. These country level permits would also be tradeable. (Verkerk, Hoekstra, and Gerbens-Leenes 

2008). This system would be a way first and foremost to put a firm cap on the amount of water used on a 

global level, while also incentivizing national measures for water use efficiency. It has some precedent in 

cap-and-trade programs and the others in the field of energy and carbon.  

Somewhat similarly, in a report for the European Commission, entitled, “Assessment of the efficiency of 

the water footprinting approach and of the agricultural products and foodstuff labelling and certification 

schemes,” the authors examined the current status of water footprint and virtual water use, then looked 

at current product labeling schemes, followed by specifying recommendations for a water certification 

http://waterfootprint.org/en/resources/publications/value-water-research-report-series-unesco-ihe/
http://waterfootprint.org/media/downloads/Aldaya-et-al-2010_1.pdf
http://pacinst.org/app/uploads/2014/09/pacinst-water-footprint-outcomes.pdf
http://waterfootprint.org/en/resources/publications/value-water-research-report-series-unesco-ihe/
http://waterfootprint.org/en/resources/publications/value-water-research-report-series-unesco-ihe/
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scheme. (Part A:i).  As part of this study, they formulated requirements for a potential certification scheme 

for water. (Part B:37-49).   

  

 

“These options take into account the general view of most stakeholders that any EU 
policy aimed at the application of VW/WF at the business or corporate level should focus 

on ‘promotion’ In particular, there appear to be good argument for promoting supply 
chain based initiatives, aimed at identifying key water using links within the supply chain 
and addressing particular ‘hot spot’ issues. At the present time, it is harder to identify a 
clear role for WF and VW in terms of water resource planning, although there is some 

limited research underway and a few examples of use in practice. There would appear to 
be a clearer role for the development of benchmarking data for use by national 

authorities to help in both regulatory efforts to improve water resource management and 
in partnership approaches with different industry sectors, including the farming sector. At 

the international level the outputs of existing studies can be used for the purposes of 
awareness raising, but there are other assessment methods that may be more relevant to 
addressing supply and demand imbalances. With regard to certification and labelling, as 
discussed above, a range of certification schemes already exist and which could be built 

upon.” 

- Assessment of the Efficiency of the Water Footprint Approach and of the Agricultural Products and 
Foodstuff Labelling and Certification Schemes, Report for European Commission, 2011, Executive 
Summary Page 9 

 

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
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4.3 Status of Use as a Policy Tool  

4.31 WUE Policies 

WUE, while a powerful tool when utilized through market means, can be even more useful implemented 

through policy. There is some precedent for WUE and WUE methods (certification, benchmarking, credits 

etc) to be pioneered by policy measures, but the current state leaves a lot of room for development.  

In 2012, the Netherlands began investigating whether it could use water footprints to analyze virtual 

water and potentially lessen the Netherlands’ impact on global water scarcity. The Dutch House of 

Representatives proposed “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”. 

(Witmer and Cleij 2012:4). A report was developed on this basis, which determined that water footprint 

sustainability assessments are still in an experimental phase. (Witmer and Cleij 2012).  

In India, the National Water Policy in 2012 called for “a system to evolve benchmarks for water use for 

different purposes, i.e., water footprints, and water auditing should be developed to promote and 

incentivize efficient use of water.” (National Water Policy 2012:6). This was a big step forward for water 

footprints as a concept with regard to policy, as they haven’t been mentioned within policy much before 

this. 

This is expanded upon in the draft National Water Framework Bill with a call for “binding national water 

footprint standards for every activity or product.” (NWFB draft 2016:10). For companies over a certain 

size, they “shall be required to transparently state their water footprints in their Annual Reports.” (NWFB 

draft 2016:22). Both of these statements are strong measures in the direction of more widespread 

implementation of WUE, and could potentially have a large impact if implemented.  

Part of the Central Ground Water Authority in 2009 proposed a scheme to make groundwater credits, to 

help spur artificial recharge. (Ground Water Credit Committee 2009). The various areas of the country 

would have been divided into safe, semi-critical, critical, and over-exploited zones, each with a different 

fraction of groundwater extraction necessary to be recharged. For going beyond the mandatory limits, 

groundwater credits would be awarded. The system would function something like a cap and trade system. 

This project has since stalled.  

  

4.32 Efficient Water Use Policies 

The National Water Mission has been specifically tasked with increasing water use efficiency by 20%. 

According to their mission document (2011), this water efficiency increase would happen by 2017. (NWM 

2011). It is unclear how this increase was or is supposed to happen, though it does not appear that 

comprehensive action has been taken to achieve this goal.  

In 2014 the Indian government proposed to set up a National Bureau of Water Use Efficiency, which would 

create a “system of efficiency labeling”, aimed at increasing water use efficiency in India. (GoI Press 

Release 2014). This scheme was also reported in The New Indian Express, and while a similar scheme is 

proposed in an article by Subhash Deshpande, then Director Plumbing, IAPMO-India. (The New Indian 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjfhOSJisjPAhVKID4KHSxrBkAQFggjMAA&url=https%3A%2F%2Fzoek.officielebekendmakingen.nl%2Fblg-225050.pdf&usg=AFQjCNGlpjTQjAFBVa8jHkcuyC6FEGUwVQ&sig2=TteGO_tYKec4_QpbTzNrww
http://pib.nic.in/newsite/PrintRelease.aspx?relid=112603
http://pib.nic.in/newsite/PrintRelease.aspx?relid=112603
http://www.newindianexpress.com/nation/2014/oct/10/Electronic-Appliances-to-Come-with-Water-efficiency-Ratings-669936.html
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Express 2014) (Deshpande). It is unclear the state of current progress on the topic, though in the Delhi 

Water Conservation Act 2016 draft, there is also a call to set up a Bureau of Water Efficiency to advise the 

State government on the topic of water efficiency as well as “develop testing and certification procedure 

and promote testing facilities for certification and testing for water consumption of equipment and 

appliances”. (Office of the S.E. 2016:8). These actions could lead to a ratings certification system in India 

regarding water using products, which would be an implementation of WUE.  

4.321 Rebates and Subsidies 

There are numerous policies around the world that offer rebates on water efficient product, though none 

exist in India. For instance in the United States and Canada, many states offer rebates to install ebates 

one can get for water and energy savings. (Niagara Conservation). In Australia also there are a WaterSense 

and other water efficient products. Within the draft Delhi Water Conservation Act, there is a clause that 

says that the Bureau of Water Efficiency “may advise Govt. of NCT of Delhi for exemption of Tax or Subsidy 

for promotion of water efficient equipments, devices, systems, appliances and fixtures.” (Water 

Conservation Act 2016).  

These are but limited examples of the rebates and subsidies that exist around the world regarding water 

efficiency. Given these examples, there are clearly some policies already in place for rebates and subsidies 

on water efficient products, and these policies, where they do exist, are somewhat comprehensive.  

  

http://www.newindianexpress.com/nation/2014/oct/10/Electronic-Appliances-to-Come-with-Water-efficiency-Ratings-669936.html
http://www.iapmoindia.org/Articles/WEP-I%20Article%20(R1).pdf
http://www.delhi.gov.in/wps/wcm/connect/372cd5804c6041f6bdbfbd5f8a73cac9/Water+conservation.pdf?MOD=AJPERES&lmod=-311071680
http://www.niagaracorp.com/tools/rebates
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4.4 Status of Use as a Market Tool 

 

Table 2 

4.41 Process Certification (ISO 14046) 

The ISO is an international, non-governmental organization based in Geneva, Switzerland. They began 

operation in 1947, because of a desire for standardization within industry. They develop world-class 

standards for a variety of products, services, and systems, and have published more than 21,000 standards 

on everything from technology to food safety to health care. External certification bodies certify 

companies to the standards. (ISO Certification). 

The ISO 14046:2014 standard is a standard relating to the water footprint assessment process. It doesn’t 

certify that a company’s water footprint meets a certain number qualification, but instead details the 

process by which they arrived at that water footprint. It is intended to provide a framework for the 

quantification and reporting of water footprints, and specifies the principles and guidelines by which a 

water footprint assessment should be conducted and reported.  

There are a number of certification bodies both globally and within India that certify companies to ISO 

14046, including TUV Sud and TUV India, part of the TUV Nord Group, as well as  Bureau Veritas, BSI 

Group, Otabu Certification, GQS, and AIM Enviro India, all of which are consultancy groups providing 

certification services.  

 

4.42 Industry Certification (Alliance for Water Stewardship) 

The Alliance for Water Stewardship was formed by The Pacific Institute, the Nature Conservancy, and 

Water Stewardship Australia in 2008. From 2010 to 2014, the AWS standard was developed through a 

multi-stakeholder process with inputs from industry, environmental groups, governments and others.  

The Alliance for Water Stewardship is primarily a sustainability standard (member of ISEAL), that is 

focused on corporate water use and sustainability. Their standard was created from 2010-2014 through 

a multi-stakeholder process involving business, governments, and other actors. The standard requires 

companies to create a comprehensive water management plan, as well as a path toward improvement 

Most Relevant 
Certifications Location Created Relevance 

ISO 14046 
Globally recognized 
certification 2014 

Certifies process of assessing 
water footprints  

AWS 
Global Partnership 2014 

Water stewardship certification 
includes component on water 
footprints 

WaterSense/WELS/NZ 
WELS/HK WELS/European 
Water Label 

USA/Australia/New 
Zealand/Singapore/Hong 
Kong/Europe 

~past 15 
years 

National product-based 
certifications for water 
dispensing products 

http://www.iso.org/iso/iso14046_briefing_note.pdf
http://www.allianceforwaterstewardship.org/
http://pacinst.org/
http://www.nature.org/
http://waterstewardship.org.au/
http://www.isealalliance.org/
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and other requirements. The standard provides a consistent global framework for companies to engage 

in on-site water stewardship. They also started the Water Stewardship India Network. (AWS) 

The AWS standard generally focuses on a company’s site’s direct use of water and impact on the local 

area, but also includes small components regarding water footprints. One aspect of the standard is to 

“improve the site’s understanding of its indirect water use”, which refers to water embedded in inputs. 

(AWS Standard 2014:15). Another part states “maintain or improve indirect water use within the 

catchment”. (AWS Standard 2014:21). The standard also includes advanced, non-mandatory criteria, 

which include “Conduct a detailed, indirect water use evaluation”, and “Drive reduced indirect water use 

throughout the site’s supply chain and outsourced water-related service provider”. (AWS Standard 

2014:17 and 22). These requirements show that the indirect use of water, the water footprint, is 

recognized by this standard, even though it is not its primary focus.  

4.43 Water Using Product Certifications 

In terms of water using products, a number of national level programs exist. These include the voluntary 

WaterSense labeling program in the United States, the mandatory WELS (Water Efficiency Labeling and 

Standards) Australia scheme, a similar WELS scheme in New Zealand, a mandatory WELS scheme in 

Singapore, and the voluntary European Water Label. (WaterSense) (WELS Australia) (WELS New Zealand) 

(WELS Singapore) (European Water Label). These product certifications all with the exception of 

WaterSense have a star or level rating incorporated, allowing for products with different efficiencies to 

be differentiated in the eyes of the consumer. The WaterSense label is similar to the EnergyStar label in 

the United States in that it is simply a ‘yes’ or no’ label regarding efficiency. These systems are an example 

of effective WUE on an international stage, and utilize a method that could be initialized in India. 

  

http://www.allianceforwaterstewardship.org/aws-standard-system.html#aws-standard
https://www3.epa.gov/watersense/
http://www.waterrating.gov.au/Pages/default.aspx
http://www.waterrating.gov.au/Pages/default.aspx
http://www.mfe.govt.nz/fresh-water/tools-and-guidelines/water-efficiency-labelling-scheme
https://www.pub.gov.sg/wels
https://www.pub.gov.sg/wels
http://www.europeanwaterlabel.eu/home.asp
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4.5 Status of Institutional Infrastructure & Intellectual Support 

The entity that shall work in this way to advance WUE shall be an institute located within India. Given this, 

and the previous more holistic analysis of the WUE ‘sector’, a specific and targeted look at potential 

competitors/collaborators is necessary. There is a need to be cognizant of other institutes and 

organizations working to achieve the same or similar goals or using similar tools. These organizations and 

their positioning and current activities profile could potentially help or hurt this new institute, and as such 

are extremely relevant to a proposal for the institute and an analysis of the niche in which it has to thrive.  

Globally, there are a vast number of organizations that deal with water in some sense or another, so they 

can’t all be considered competitors, yet there are very few organizations specifically working on WUE and 

water footprints. Thus the boundaries of the scope of this analysis are by necessity a bit vague, but the 

organizations included generally focus on WUE or water efficiency more broadly, internationally.  

 

Figure 11 

Most Relevant 

Institutes/Orgs 
Location Founded Relevance 

Water Footprint 
Network (WFN) 

Netherland
s 2008 

Premier actor regarding water footprint research 
and promotion 

Alliance for Water 
Efficiency (AWE) 

United 
States 2007 

Works to promote water efficiency, particularly in 
the domestic sector 

Pacific Institute (PI) 
United 
States 1987 

Research and partnerships involving water efficiency, 
stewardship, and footprints.  

Triveni Water 
Institute (TWI) India 2008 

Recognized actor in India regarding water issues, 
particularly water audits 

Table 3 

TWI 

UNEP 

U of Twente 
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Relating to water efficiency, there are a number of institutes that do research in the area, but there are a 

limited number of institutes that have any sort of focus on water footprints specifically. The institutes that 

deal with water efficiency more broadly are primarily ones with an international scope. In the following 

competitor analysis section these institutes will be examined in more depth, but for now a broad overview 

will suffice.  

The main entity in this field in terms of relevance to WUE is the Water Footprint Network. For around a 

decade they have been an advocate for the use of water footprints. They have performed and 

disseminated research, while designing their own tool to standardize water footprint assessment. (Water 

Footprint Network). They are also the only entity focused entirely on water footprints. 

Other institutes and organizations focus more broadly on water use efficiency or water with a subfocus 

on water efficiency, such as the Alliance for Water Efficiency, Pacific Institute, and Triveni Water Institute. 

These institutes can be divided into educational institutes and research institutes. They vary in focus from 

overall environmental institutes to ones focused specifically on water footprints, though the only one at 

that complete end of the spectrum is the aforementioned Water Footprint Network. As seen on the below 

graphic, there is a needs gap in India regarding an institute that specializes in WUE, and water efficiency 

more broadly. Seen below, there is a drive within policy for greater water efficiency, which meshes well 

with this gap in terms of the lack of research institutes focusing on the topic. 

4.51 Global Institutions  

WFN – Water Footprint Network 

The only international or Indian institute focused exclusively on Water Footprints is the Water Footprint 

Network. The Water Footprint Network was started in 2008 by Arjen Hoekstra, professor at the University 

of Twente, along with a number of other actors interested in water footprints and water sustainability. 

The WFN promotes the use of water footprints and conducts trainings on the same. They developed the 

Water Footprint Assessment Manual, as an attempt at a global standardization of the water footprint 

assessment process. They also maintain a global water footprint database, with information on various 

water footprints. They have also conducted a number of projects, some of which involve assessing the 

water footprints of companies. (Water Footprint Network). 

UNEP Program – Water Footprints, Neutrality, and Efficiency 

In 2009, the United Nations Environment Program (UNEP) implemented a project to enhance water 

efficiency and management by improving water footprint methodologies. They also attempted to build 

capacity and awareness of water footprint concepts and applications. During this project IETC partnered 

with the Water Footprint Network to “assess the current state of methodologies and tools development”. 

(UNEP). 

PI - Pacific Institute 

The Pacific Institute is another organization, based in the United States, which has previously done work 

on water footprints and water efficiency. Their mission is to be a global think-tank on water. They are 

devoted to soft-path solutions instead of hard policy measures, and have worked with businesses and 

others on these efforts. They have been involved in research and partnerships, including an analysis of 

California’s water footprint. They have written a few articles on the policy implications of water footprints, 

http://waterfootprint.org/
http://waterfootprint.org/
http://www.unep.or.jp/ietc/ws/activities/activity_water-footprint.asp
http://pacinst.org/
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and have been a key player in the UNGC’s CEO Water Mandate. They are also a founding partner of the 

Alliance for Water Stewardship. (Pacific Institute). 

AWE – Alliance for Water Efficiency  

 The Alliance for Water Efficiency is a North American based organization, focused on water efficiency. 

They advocate for water efficient products and programs, as well as curate an online library/collection of 

research on water efficiency. They also train water conservation professionals and attempt to educate 

water users on limiting their water use. (AWE). 

University of Twente – and other University programs 

The University of Twente is located in Enschede, The Netherlands. Professors there have done a great deal 

of the existing research on water footprints. The Water Footprint Network was also founded and housed 

there for a period of time. (University of Twente).  

Many universities have centers that are dedicated to water management studies. An example is the 

Columbia Water Center that was founded in 2008 as part of the Earth Institute at Columbia University in 

New York. The center is focused on water generally, and tackling the water challenges in the 21st century 

through research and education. (Columbia Water Center). 

GWP – Global Water Partnership 

The Global Water Partnership is headquartered in Sweden, with partners around the globe. It is dedicated 

to fostering integrated water resource management, or IWRM. They recognize water footprints and 

virtual water as one of the tools for water management. The India Water Partnership is supported by the 

Global Water Partnership, and is based in India. It was established in 2001 with the same goal as the global 

water partnership. Part of their work focuses on improving water efficiency. (GWP).  

SIWI – Stockholm International Water Institute 

Stockholm International Water Institute (SIWI) is another such institution. It was founded in 1991 to 

provide and promote water use solutions for sustainable development. They are involved in research, 

policy consultation, and capacity-building and employ over 70 staff. Their five thematic areas are water 

governance, transboundary water management, climate change and water, water, food and energy, and 

water economics. Every year they organize World Water Week in Stockholm, as well as distribute the 

Stockholm Water Prize, the “world’s most respected award for water achievement”. They also host the 

UNDP Water Governance Facility and the International Centre for Water Cooperation. (SIWI). 

IWMI – International Water Management Institute 

The International Water Management Institute is a scientific research organization based in Colombo, Sri 

Lanka, with offices in Africa and Asia. They develop scalable water management solutions. They are 

focused on agriculture and methods that improve agricultural efficiency in relation to the amount of water 

used. They have supported research in the past regarding water footprints. They are part of CGIAR, which 

is a global research partnership dedicated to increasing food security and more sustainably managing 

natural resources. (IWMI). 

 

http://www.allianceforwaterefficiency.org/
https://www.utwente.nl/en/
http://water.columbia.edu/
http://www.gwp.org/
http://www.siwi.org/
http://www.iwmi.cgiar.org/
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4.52 Indian Institutions  

TWI – Triveni Water Institute 

Within India, CII-Triveni Water Institute is a primary institute focused on water. They purpose is to 

transform water conservation and management in India by changing the mindset of stakeholders with a 

focus on sustainability. They are one of CII’s nine centers of excellence and headquartered in Gurgaon. 

They provide advisory services, policy advocacy and projects, training, education, and capacity 

development. They have completed 125+ water audits across industries, giving them a wide range of 

experience on the topic. They also created an India Watershed Risk Management Tool, along with the 

WBCSD. They provide a variety of types of water resource evaluations which include water risk 

assessments. They have also focused on the implementation and dovetailing of government activities 

which has included work on improving water product efficiencies. They have also developed management 

systems for agriculture, which includes irrigation efficiency improvement and irrigation optimization. They 

have also published a handbook on water use efficiency in urban India, from a partnership with USAID. 

(TWI). 

Others  

The Energy and Resources Institute (TERI) University also offers courses on Water Management. The 

Indian Council of Agricultural Research-Indian Institute of Water Management (IIWM) is located in 

Bhubaneswar, and has as its goal the “Sustainable development of water management technologies for 

enhanced water and agricultural productivities and improved livelihoods.” (IIWM). It undertakes research 

relating to water resources in agriculture and coordinates research between state universities. It has five 

programs, which are the Rainwater Management Program, Canal water Management Program, 

Groundwater Management Program, Waterlogged area Management Program, and On farm-research 

and Transfer of Technology Program. The Center for Water Resources Development and Management 

(CWRDM), founded in 1978 as an autonomous organization by the Government of Kerala, conducts 

research on hydrology and water management. The Interdisciplinary Center for Water Research (ICWaR) 

is part of the renowned Indian Institute of Science in Bangalore and was established in 2015 with the aim 

of addressing water-related issues. It mainly conducts research on water related issues.  The North Eastern 

Regional Institute of Water and Land Management (NERIWALM) is a research institute with a particular 

focus on water and land use management. It also organizes training and outreach activities with farmers 

regarding irrigation and agriculture techniques. It is based in Assam, India. The Water Institute, Karunya 

University was established in August 2008. It conducts academic programs, research, development, and 

consultancy. It also offers a postgraduate course in Integrated Water Resources Management.  The 

National Water Academy (NWA) was set up in 1988 by the Central Water Commission. It focuses on 

training water services personnel. It addresses the training needs of engineers regarding water resources 

projects.  

 

4.53 Overall Institutional Status 

Overall, the institutes that work on topics related to WUE are focused primarily on water efficiency as a 

means to an end. There is little focus as of yet on embedding water footprints or water use into products 

or services by these institutes. The work on water efficiency generally is somewhat more abundant, but 

http://www.cii.in/CII_Triveni_Water_Institute.aspx
http://www.teriin.org/WR
http://www.iiwm.res.in/
http://www.cwrdm.org/
http://www.icwar.iisc.ernet.in/
http://www.neriwalm.gov.in/
http://nwa.mah.nic.in/
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at the same time less relevant to WUE. The Water Footprint Network, Pacific Institute, and Alliance for 

Water Efficiency provide potential models as an institute for the new institute regarding water use 

embedding. Two out of three of these organizations have focused to a large extent on water footprints 

and water efficiency research, while one (AWE) has focused more on advocacy, training, and education. 

There are certain aspects of their work, structure, and programs that have potential to be ported over to 

a new institute located within India.  

In terms of competition from these institutes, the ones located in India currently are not attempting the 

exact same type of activities, and as such this institute would not be encroaching on anyone’s territory. 

There is a needs gap established above for an entity doing this type of work, and as such this institute can 

fill this gap. There are no entities having a holistic and targeted focus on WUE within India, and given 

India’s water use management problems, one is clearly needed. There is always potential for institutes to 

modify their activities if they recognize the potential in this sector, but that can be dealt with at a later 

time. Rather than seeing these the majority of these entities as competitors, either for resources or in 

terms of vision regarding water management, it would make more sense to see them as potential allies 

and sources of support and partnership. Given that these institutes don’t perform the exact same 

functions as the institute is envisioned to perform (see below), they are more likely to be an aid than a 

hindrance in efforts to promote water use embedding. 
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4.6 Summarizing – WUE Use as a Water Governance Tool 

4.61 Current Status 

WUE has been used to a limited extent as a water management tool to this point in time. Research into 

various WUE methods, primary among them water footprints, has focused mostly on analysis of specific 

water footprints as opposed to theory on how water footprints and other WUE tools can be utilized 

through policy or market based measures. Regarding players and initiatives in the ‘field’ of WUE, the two 

most important organizations/frameworks are the Water Footprint Network and the ISO 14046 

certification. These entities are both solely concerned with water footprints, making them the most 

targeted and most relevant to water use embedding. The Water Footprint Network is an organization 

dedicated to the analysis, and pioneering of the field of water footprints, while the ISO 14046 standard is 

a process certification standard regarding water footprint assessment and reporting. The Alliance for 

Water Stewardship standard also is quite relevant in the sense that it includes criteria about the analysis 

and use of embedded water within both its mandatory and optional components. Though water use is 

also potentially embeddable, water efficiency is a much broader field than solely water footprints and 

virtual water. On the policy side, there has been minimal focus on WUE methods, particularly on the 

implementation side. Within India, both the National Water Policy (2012) and the Draft National Water 

Framework Bill (2016) call for a system of benchmarks for water footprints, and in the case of the Water 

Framework Bill, binding national standards for water footprints. Both of these are or could potentially be 

key components of WUE. Rebates and subsidies, particularly when tied in with water efficient product 

labeling schemes, have also been implemented across the globe.  

4.62 Implications Going Forward 

To the extent to which there has been work in the WUE sector so far, it has not been extensive, holistic, 

or powerful enough to lead to a firm push towards the expansion of research and practical measures 

regarding water use embedding. Policy, particularly regarding water, has a way of stalling out. For 

examples, see the efforts to pioneer groundwater credits by the CGWA and to set up a National Bureau 

of Water Use Efficiency to set standards and label water efficient products. Neither of these projects has 

seen visible progress in the past number of years. There has been some progress regarding general 

research into WUE methods, but research analyzing the water footprints of companies, crops, and 

countries can only take us so far. That is why a third party entity is needed to research practical measures 

to integrate WUE into the market or psyche of purchasers and suppliers, advocate for policy change 

regarding WUE, pioneer and refine the various steps which comprise the WUE ecosystem, network with 

other organizations doing similar work, and educate professionals on both the potential and practical 

application of WUE methods.  
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5.1 Case Studies on Potential Impact on Efficiency in Water Use 

5.11 Irrigation-based Agriculture – Case Study on ‘Jain Irrigation’ 

WUE has a clear track record of success. So far the recognition of water footprints and the embedded 

water by the market is limited, but the direct water use of companies has seen some attention. WUE 

needs to be implemented widely, through either policy or market measures, to achieve maximal impact.  

To have this impact, WUE and embedded water and water use can’t simply be recognized by the demand 

side of the market. This recognition needs to lead to tangible changes in behavior on the part of companies, 

businesses, and individuals. This recognition has, in the past, led to changes in behavior and reductions in 

water use on the small scale. Given that the following examples and their impacts occur in an environment 

with limited recognition of WUE, WUE has the potential to bring about vast change in the agricultural, 

industrial, and domestic sectors when accompanied by a greater deal of recognition and support.  

Within agriculture, WUE primarily takes the form of imbuing the value of a water footprint into a final 

product’s value. The vast majority of water use occurs in the agricultural sector, yet the purchase and 

consumption of the products produced happen far away the field. This water use, however remote it may 

be from the demand side of the economy, can be connected perceptually either directly or indirectly with 

final products and consumers or with business partners farther up the supply chain. This can be done 

through policy measures or market-based measures, as elaborated upon above. When water use on the 

one end is tied to customer accessibility, demand, business acceptability, or other market forces on the 

other, behavior regarding that water use may change. Through benchmarks, certification, pressure from 

communities or consumers etc., producers in the agricultural sector are incentivized to examine their 

water use in greater depth and potentially reduce their water use.  

One scenario in which this can occur is when there is awareness of water footprints on the part of entities 

farther up the supply chain. As businesses become aware of the risks associated with water use, they 

begin to examine their supply chains. This can take the form of a water risk assessment, a water footprint 

and sustainability assessment, or other methods. For many companies, their supply chains originate in 

the agricultural sector, and thus their analysis and responses eventually lead them to adopt measures to 

increase water effectiveness in the same area.   

A water footprint analysis and associated sustainability assessment by Jain Irrigation and IFC of Jain 

Irrigation Systems Ltd. (JISL) first dissected the overall water use relating to their dehydrated onion 

product, and then developed responses to the issues found in the sustainability assessment. For the water 

footprint of their dehydrated onions product, analysis concluded that water at the farm was 99% of water 

use, while onions grown under drip irrigation had a 42% smaller water footprint than those grown 

conventionally. The grey water footprint shows the starkest change between irrigation methods, as it is 

reduced by 90% through the use of drip irrigation. (Jain Irrigation Systems 2010:1). This information 

allowed JISL to create a strategy to more sustainably produce onions, including helping farmers reduce 

demand for water and promoting drip irrigation systems, as well as promoting rainwater harvesting 

systems and aquifer recharge projects in the area. In this instance WUE on the part of Jain Irrigation an 

awareness of the impact of their water footprint should aid in reducing water use within the agricultural 

sector.   
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5.12 ‘Naturalized’ Agriculture in Punjab – Case Study FAPRO (a Rural Technologies 

associate of FORCE) 

Though it covers only 1.5 percent of India’s land, Punjab produced 20% of the country’s wheat and 12% 
of its rice. (Columbia). The annual replenishing groundwater reserves in Punjab are 22.56 billion cubic 
meters. (Central Water Commission 2013). According to Kampman, the water footprint of Punjab related 
to agriculture was 22 billion cubic meters from 1997-2001 on average, which came to a per person 
footprint of 827 cubic meters, near the top of states in India. (Kampman 2007). Punjab also had the highest 
blue water footprint of any state in India. (Kampman 2007:48). The largest percentage of that water use 
is rice, followed by wheat and sugar.  

According to Bhullar and Sidhu (citing the Government of Punjab), there are 3.2 million hectare of land 
needing to be irrigated with the use of groundwater in Punjab, while the groundwater resources can 
sustainably irrigate 1.68 million hectare, leaving a large demand supply gap. (Bhullar and Sidhu 1). 
Furthermore, the percentage of land with a water table was below the critical depth of 10 meters 
increased from 3% in 1973 to 53% in 2000, which increased to an additional 90% by 2004. Rice and wheat, 
which in 1960 made up around 30% of Punjab’s agriculture by land, now make up around 75%. This has 
coincided with a large increase in the number of tube wells present, as well as a decrease in rainfall. 
(Vashisht 2008:2). “In 2005-06, 84% of the total cropped area was under wheat and paddy crops.” 
(Vashisht 2008:1). The percentage of area irrigated by tube wells has gone up, while the percentage 
irrigated by canals has declined. The average rainfall in Punjab is 580 mm. The total available surface water 
is 1.45 Mha-m. (Vashisht 2008:3). Out of 141 blocks of groundwater, 103 are overexploited. The total 
water deficit is 1.24 Mha-m. According to another estimate, the total available water resources are 31.91 
MAF as compared to a demand of 50 MAF, a deficit of 38%. (Department of Irrigation 2008:2). Surface 
water only covers 14.54 of the 50 MAF demand. (Department of Irrigation 2008:3).  

The per capita water availability, according to the Central Water Commission, is 1544 cubic meters. The 

total utilizable water, estimated, is 1121 billion cubic meters, but that includes both surface and 

groundwater, and includes many currently untapped resources. The projected water demand for 2025 is 

843 billion cubic meters. (Central Water Commission 2013). 

Given these statistics, the water situation in Punjab, India as a whole, and the entire world, is clearly dire. 
With water scarcity increasing, minimal measures being taken to properly address this growing crisis.  

This study examines an agricultural technique currently being practiced on the small-scale in the Indian 

state of Punjab. Farmers, under the guidance of agricultural scientists, have used methods they describe 

as being closer to those found in nature. The system is labeled the “naturalization of agriculture”, drawing 

upon teachings about the balance of various “elements”, as well as other more mainstream techniques 

such as laser leveling. Together, these scientists, farmers, and others have formed a farming cooperative 

known as Mission FAPRO. 

These methods utilize the potential of various plants to coexist and function in symbiotic relationships, 
leading to the limiting of water use, and promoting water efficiency. There are a number of distinct 
combinations of plants in place on the farms involved in the Naturalized agriculture system. Within each 
combination, various crops are grown at different times of the year. The staggered growing seasons 
enable all the crops to be grown within a single acre, either concurrently or consecutively. In this rotation, 
a system of furrows is used to aid in plant growth. The furrows are four feet apart, with plants placed 

http://water.columbia.edu/research-themes/water-food-energy-nexus/water-agriculture-livelihood-security-in-india/punjab-india/
http://www.cwc.nic.in/main/downloads/Water%20and%20Related%20Statistics-2013.pdf
http://essay.utwente.nl/537/1/scriptie_Kampman.pdf
https://www.jstor.org/stable/pdf/4419081.pdf
https://www.academia.edu/3889262/Status_of_water_resources_in_Punjab_and_its_management_strategies
http://www.cwc.nic.in/main/downloads/Water%20and%20Related%20Statistics-2013.pdf
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every eight feet. Rather than being placed in the troughs where water flows or is standing, the plants are 
grown on the side of the furrows, exposing their roots to moist soil without flooding them. This has the 
advantage of water supply occurring through capillary action, which is more beneficial to the plant. 
(Mission-FAPRO Document). The plants of one type, such as sugarcane, are planted on one furrow, while 
another type of plant, such as eggplant, are planted in the next. These plants balance each other out in 
mutually beneficial ways. Fields are also laser leveled, and water applied in limited quantities. Sugarcane 
clusters aren’t bound together, allowing for more sunlight to reach the plants.  

Throughout the existing literature, there is clear evidence that certain aspects of these methods have 
been successful in increasing yield or reducing water use, but in many instances, they have yet to be 
attempted together. According to the scientists and farmers, the benefit supposedly comes from the 
particular method of planting in the furrows combined with intercropping. There are no studies that were 
discovered discussing planting in the side of furrows rather than the middle or in the troughs, though an 
FAO article mentions it as an option in winter or early spring crops to achieve more sunlight exposure. 
(FAO). Previous literature is clear on the benefits of laser leveling. For instance, WWF has found that land 
leveling as well as proper drainage can greatly increase the efficiency, both in terms of water use and yield. 
(WWF). Multiple studies (ex Suman et al. 2005 and Li et al. 2012) have noted increases in soil nutrition 
levels and other factors as a result of intercropping sugarcane. Also, a study by Kamruzzaman and 
Hasanuzzaman regarding the profitability of solo-cropping sugarcane vs intercropping showed 
profitability increases from intercropping. (2008). Other studies such as Iman et al. have showed the same. 
(1990). 

The data below show that the water use savings from these techniques are remarkably high. There are 
also secondary monetary effects for farmers, since there is less fertilizer and pesticide use. This decreased 
fertilizer and pesticide use, has primary effects as well as positive secondary environmental effects. 

Speaking in terms of water footprint, the blue and grey water footprint of the crop production decreases 
greatly as a result of increased water use efficiency. Because the water applied is being used more 
efficiently, much less of it has to be used. The green water footprint is unclear, but presumably increases 
because of such a large decrease in blue water and the furrow system designed to trap water and funnel 
it to plants where they need it.  

 

 

 

In addition, based on conversations with farmers, it appears that water applied to fields through 
irrigation (the blue water footprint) could be potentially easily measured by means of meters on tube 
wells or other water sources. This could lead to certification of agricultural products based on their 
water usage, through a verified measurement of water use.  

 

https://dl.sciencesocieties.org/publications/aj/abstracts/98/3/698
http://link.springer.com/article/10.1007/s11738-012-1148-y
http://www.banglajol.info/bd/index.php/BJAR/article/viewArticle/545
http://www.banglajol.info/bd/index.php/BJAR/article/viewArticle/545
http://www.sciencedirect.com/science/article/pii/037842909090076N
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Cost - Revenue - Profit Comparison

Naturalization Traditional

Traditional Methods 

Crops Grown   Rice Wheat Total 

Fertilizer Use 
(rupees)       3500 

Pesticide Use 
(rupees)       6000 

Water Use       5 hrs/day 

Seed Use rupees/year     1500 

Labor rupees/year     7500 

Electricity rupees/year     28500 

Yield quintals 50 20   

Price rupees/q 1450 1450   

Revenue rupees 72500 29000 101500 

Cost rupees     47000 

Profit rupees     54500 

 Naturalization Methods   

Crops Grown   Maize Sugarcane Cabbage Eggplant Pea Total 

Fertilizer Use 
(rupees)             0 

Pesticide Use 
(rupees)             1500 

Water Use             
32 hours / 
annum 

Seed Use total rupees 16000 seeds 1250 buds 
30000 
seeds 

1250 
seeds 6000 seeds 7050 

Labor rupees/year           36500 

Electricity rupees/year           500 

Yield quintals 20 400 100 100 30   

Price rupees/q 1200 295 300 500 1000   

Revenue rupees 24000 118000 30000 50000 30000 252000 

Cost rupees           45550 

Profit rupees           206450 
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Story 1: Profit 

These methods of farming, though they do save water, also increase profit. 

Profit, revenue, cost. These three factors affect much of a business’s 

decisions, even a business as small as a single farmer on a single farm. The 

farmer, like other actors, is looking to maximize his or her profit. In this 

instance, these methods of agriculture both save water and increase profit, 

perhaps the most important factor. Some would even say that the primary 

reason water efficient technologies aren’t adopted yet is because of cost. 

Well in this instance, the economic net benefit to the farmer is positive. 

Story 2: Availability of Methods 

Often, when one thinks of methods to increase yield or decrease water 

use, one imagines costly technological advances, requiring great 

investment on behalf of the farmer. Granted in many instances this is true, 

and technology is proprietary and guarded jealously or distributed only at 

a cost. Not in this model, with these methods. These methods are all 

available for free and require no initial capital investment. They are all 

techniques, and none of them are proprietary. Other than a bit of change 

in practice on behalf of the farmers, these methods are unusually easy.  

Story 3: Measurable Water Use 

Is agricultural water use measurable? This is a key issue that needs to be 

tackled if any type of certification of water footprints or even hard 

measurements of water footprints can be made. Many farmers don’t have 

meters, but, as it turns out, water can be measured by flow rates and hours 

pumped. If a pipe is a certain diameter, and a pump has a certain power, 

and a tube well a certain depth, then a certain amount of water can flow 

through at a time. This water can be measured volumetrically on the basis 

of the amount of time a pump is turned on.  
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5.13 Industry – Coca-Cola 

Coca-Cola provides a similar example of a business voluntarily undertaking a water footprint and 

sustainability assessment due to their awareness of water risk and their desire to better understand and 

be able to address the water stress their supply chain puts on various water sources. In September of 

2010, they published a report detailing the water footprint of their product, using a European supply chain. 

They then conducted a sustainability assessment of this water footprint, an additional step that enabled 

them to better tackle a complex array of water-related challenges. (Coca-Cola 2010:1). This more complex 

analysis allowed them to understand not only their water footprint segregated by region, but also the 

effect that water footprint had on that region, a more detailed and thorough understanding of water use 

in a supply chain than a simply numerical result. Their findings allowed them to engage with their suppliers 

and bottlers in the identified ‘hotspots’ (Spain and Greece) and work toward more sustainable production. 

(Coca-Cola 2010:18). This instance of WUE on the part of Coca-Cola, and their realization of the water risk 

they face, shows how businesses further up the supply chain can use their influence and role to investigate 

and ameliorate issues relating to their water footprints.   

In the industrial sector, there is an opportunity for WUE to fill a needs-gap related to demand reduction 

of water, similar to in the agricultural sector. Final products can provide the same leverage as in agriculture, 

though the water use due to industrial processes often comprises a much smaller fraction of the overall 

water footprint of a product than the footprint due to agriculture. The same factors can provide leverage 

though. Benchmarking, certification, and consumer awareness, policy, risk awareness, and natural market 

forces all are ways in which WUE can permeate the industrial sector. It would seem that there might 

naturally be a greater awareness of the water that goes into a product in the industrial sector as opposed 

to the agricultural sector since it is often closer to the consumer in the supply chain, but this hasn’t led to 

great demands for reductions in water use in the industrial sector as of yet. Companies and whole 

industries have, though, taken action on their own to reduce water use, as water is both a cost and a 

potential stress factor for them.  

Coca-Cola, while an example of WUE in the agricultural sector due to their analysis of their supply chain, 

also provides an example of industrial WUE. For a number of years, there has been pressure on Coca-Cola 

regarding their direct water use from local communities. This pressure, the awareness of water use 

coming both from the community as well as 

from the Coca-Cola’s larger media and 

consumer base, led them to take measures to 

reduce their direct water use through water 

benchmarking. Coca Cola, through water 

benchmarking, measured their direct water 

use and decreased the same over a period of 

eight years from 2004-2012. One of their 

major achievements has been a company-

wide decrease in their water use through 

benchmarking and protracted measurement. 

They have managed an improvement in water 

use from 2004-2015, which corresponded to a 

https://www.coca-cola.ie/content/dam/journey/ie/en/hidden/reports/water-pdfs/2010_water_footprint-assessments.pdf
https://www.coca-cola.ie/content/dam/journey/ie/en/hidden/reports/water-pdfs/2010_water_footprint-assessments.pdf
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decrease from 2.7 liters used per bottle of soda to 1.98 liters. (Coca Cola website). With this decrease in 

water use, their manufacturing and bottling plants put less stress on local water sources.   

This decrease shows the impact that holistic action on the part of industry can have on water use. Though 

industry is only about 5% of water use in India, decreasing this water use is helpful and clearly possible.  

 

5.14 Domestic – Water Sense and WELS 

Domestically, WUE also has a place in embedding water footprints and water use footprints in the market. 

On the one hand, there is the overall water footprint of domestic use to consider. “In our global economy, 

each consumer on average 'eats’ as much as 5,000 litres of water every day.” (Personal Water Footprint - 

WFN). This is much greater than individuals’ direct water use, as in India the daily individual water 

requirement is estimated by The Hindu as being between 100-200 liters a day. (Vishwanath 2013). 

Domestically, if taking into account the entire water footprint, then WUE often takes the form of changes 

further down the supply chain, in industry or agriculture, which are discussed above. If one only examines 

the direct water use of a household, then direct water use enters the picture to a much greater degree.   

Water use is already a factor in markets and product design and availability to an extent, as it directly 

affects the consumer. There are instances of government regulation regarding it as well, seen above in 

the section discussing Current Tools on Water Management, and the section below discussing Current 

Policies regarding WUE. Certification and labelling are powerful tools to drive awareness, and in turn both 

greater availability of water-using products and increased purchasing of the same. There are a number of 

these certifications around the globe, and they are both a key example of the power of WUE as well as a 

potential analogue for a water footprint certification scheme.  

The WaterSense scheme in the United States is a primary example of WUE concerning the labeling of 

water-using products. For example, Ceasar’s Entertainment, a hotel and casino chain within the United 

States, switched many of their water dispensing appliances within their hotels to WaterSense certified 

products while also making other changes in their business practices regarding water efficiency. Due to 

the water-using products replaced by WaterSense certified products, Caesar’s Entertainment has 

managed to save 50 million gallons of water annually. (EPA 2014:2). Overall, they have saved 430 million 

gallons total between 2008-2013, reduced water use intensity by 18%. This has amounted to 1.5 million 

dollars savings over the time frame. (2014:1). While not explicitly in the domestic sector, the water saved 

by Ceasar’s (a business) is due to their adoption of water efficient methods and particularly their use of 

WaterSense products, a certification scheme geared in part towards individual consumer use; the 

domestic sector.   

Another example of WUE, which partially utilized WaterSense labeling system, is Colorado Springs, a 

municipality in the central United States. They also recognized the urgency of reducing water use.  

Through general water efficiency measures, as well as the implementation of WaterSense equipment 

domestically, the city decreased water demand by 13% between 2000 and 2008-2012 (average), despite 

an increase in population. (Colorado Springs Utilities). Subsidies and rebates were a component of the 

incentivization on the part of the city, and when relating to water efficient water-dispensing products, are 

another form of WUE.  

http://www.coca-colacompany.com/stories/setting-a-new-goal-for-water-efficiency
http://waterfootprint.org/en/water-footprint/personal-water-footprint/
http://waterfootprint.org/en/water-footprint/personal-water-footprint/
http://www.thehindu.com/features/homes-and-gardens/how-much-water-does-an-urban-citizen-need/article4393634.ece
https://www3.epa.gov/watersense/docs/ci_casestudy_caesars_508.pdf
https://www.csu.org/CSUDocuments/waterconservationandefficiency.pdf
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In Australia, there is a similar scheme regarding label water-dispensing products, called WELS. Two 

effectiveness analyses were conducted by AITHER for the Australia Department of the Environment in 

2014 and 2015. This third party has estimated the water savings nation-wide due to this scheme to be 

70,000 megalitres in 2013, while potentially rising to as much as 200,000 megaliters in 2030. As of 2015, 

there is an estimated cumulative savings of $1.5 billion dollars. (AITHER 2015:2). This is a substantial water 

saving due to the introduction of a program which utilizes WUE principles. Customers, now aware of the 

various water use footprints of products they buy, are better able to select product that are water efficient, 

leading to water and money savings overall. This is shown in the fact that customer recognition of the 

WELS rating increased 34% between 2008 and 2014. There was also a shift from around 10% of sales of 

dish washing machines having a 4 or 5 star rating to over 80% of the same machines being sold having 

that star rating. (AITHER 2015:3). As consumer awareness increased, the percentage of products that are 

sold with a high star rating went up as well. Even if the impact of a certification for water-using products 

doesn’t have an immediate impact, it may still down the line. WUE enables the water use to be tied to the 

market appearance of the products, thus allowing customers to select products which fulfill their water 

efficiency desires more appropriately.  

 

5.15 Government – California 

On the government level, WUE can take a number of forms, though most of these are policy measures 

which involve the other forms of WUE. Given the vast purview governments often have regarding water 

use, governments can take action regarding the agricultural, industrial, and domestic sectors. 

Governments are key WUE actors in all sectors much of the time, given that it can take more firm 

measures than other entities. It also often has the responsibility of managing water, and so WUE actions 

fall under its umbrella. 

California’s water footprint has also been analyzed by the Pacific Institute. Water footprint studies at the 

level of the government are useful to dissect water use more deeply, and examine it in a different way 

than it is often looked at. They can be useful for policy measures, since external and internal water 

footprints indicate different levels of responsibility for local water use and scarcity. For example, 

California’s use water footprint is 38 million acre-feet a year, while 19 million of this ends up exported, 

and 44 million acre-feet of virtual water are imported yearly. (Fulton et al 2012:2). This means that 

California is a net importer of water. The relevance for policy is that since virtual water is imported, this 

indicates that California is gaining more than loosing from virtual water trade. Since California is relatively 

water scarce and has been undergoing a drought, it is good that they are importing a larger water footprint 

than they are exporting. This examination of the water footprint also shows the water is used indirectly 

by consumers, with a green, blue, and grey water breakdown. Given that locations with virtual water trade 

are also indicated, this allows for an analysis of where California consumers might be increasing water 

stress.  

 

http://www.parliament.wa.gov.au/publications/tabledpapers.nsf/displaypaper/3913378acca4596122424a8048257eca0006c013/$file/3378.pdf
http://www.parliament.wa.gov.au/publications/tabledpapers.nsf/displaypaper/3913378acca4596122424a8048257eca0006c013/$file/3378.pdf
http://pacinst.org/app/uploads/2013/02/ca_ftprint_full_report3.pdf
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CALIFORNIA WATER POLICY 
According to USGS, California is in its fifth year of severe drought, and has been experiencing some of 

its warmest years on record. (USGS 2016). Before this period of severe drought there have been some 

measures taken to reduce water demand: “Water use efficiency has improved, urban wastewater reuse 

is expanding, a water market has developed, and groundwater banking has expanded.” (Hanak et al 

2011:2-3). Still, recent measures have reduced water demand even more. In the past year, the 

cumulative average water savings between June 2015 and June 2016 was 24.2 percent. (California 

Drought). Clearly, there have been some effective measures implemented in California, including ones 

that may not have been politically possible if not for the extreme water scarcity. Yet, even with this 

drought all possible measures are still not being taken. Recently the California Senate rejected a bill that 

would have required public water utilities to disclose their largest industrial and commercial water 

users. (Associated Press 2016). The lessons of California are that water use can be reduced by large 

amounts, when necessary. The issue is waiting for that necessity. With all these untapped water savings 

that can be exploited in times of drought, why not take advantage of them now? 

 

http://ca.water.usgs.gov/data/drought/
http://www.ppic.org/content/pubs/rb/RB_211EHRB.pdf
http://www.ppic.org/content/pubs/rb/RB_211EHRB.pdf
http://drought.ca.gov/
http://drought.ca.gov/
http://www.mercurynews.com/2016/08/19/california-drought-senate-rejects-bill-disclosing-water-usage/
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5.2 Stakeholder Views on WUE 

5.21 Results of Citizens’ Survey 

Building off of the previous successes of aspects of WUE, and before examining the current status of 

research and policy regarding WUE, it is important to understand how people view WUE and its various 

components. If people aren’t interested in water footprints or water conservation generally then WUE 

has less of a chance of making impactful change. Given answers to a variety of questions, it is possible to 

gauge whether WUE is an avenue with potential and what methods may have success. This survey data 

was not collected from a completely random sample, but for a subsection of the population it should be 

indicative of broader trends in perceptions. These results have implications for the case for WUE and its 

power and potential as a transformative tool to manage water use.  

This survey was developed by Jyoti Sharma and Christopher Lingelbach with the stated goal of 

investigating perceptions of water conservation, water efficiency, water-using products, and water 

footprints. The survey consists of four parts, with sections on Water Conservation, Water Use Efficiency, 

Water Using Products, and Water Footprints of Products. All three versions of it are available in Appendix 

I. The differences between the versions are minor and mostly cosmetic. Participants provided basic 

demographic information as well.  The survey was distributed by two methods, with 87 total responses 

collected. One batch of surveys was distributed by hand to students at a local university (TERI) in a 

master’s level chemistry class, while the other batch was made available online to Brown University 

students as well as to residents of a number of Resident Welfare Associations in Delhi. Fifty one of the 

responses were from the online version, while 36 are from the hard copy distributed to TERI students. 

Responses were then collected and analyzed. Average data is contained in Appendix 2, while select graphs 

are displayed below. Full data is available upon request.  

  

 

Are you aware of the concept of a 
'Water Footprint'?

Yes No

Are you aware of the concept of water 
use efficiency?

Yes No
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The fact that people are aware of water footprints and water use efficiency shows that there is the 

potential for programs involving them. Since people know about water footprints and water efficiency to 

an extent, there is less of a need for awareness raising measures than there otherwise would be, and any 

policy involving water footprints or water efficiency has a greater chance of success if water footprints 

and efficiency are known concepts. 

 

 

 

 

 

 

 

 

 

 

Though this result of a great degree of care for water conservation is important, it is also important to 

keep in mind the sample that was collected. It was all a voluntary sample, comprised mainly of college 

students. Thus there may be some underlying factor that is responsible for this result, so it is important 

not to read too much into it.   

 

 

 

 

 

 

 

 

 

 

This result shows a general balance between those wanting water conservation to be the individual’s 

responsibility and those wanting it to be the government’s with the vast majority of people feeling it 

should be both. This has some practical effect, as it is possible that if people feel that individuals have 
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some responsibility for water conservation, then they themselves will be more willing to take actions that 

conserve water. 

 

 

 

 

 

 

 

 

 

 

 

 

 

This data indicates that there is a recognition of the potential role of the government in reducing water 

use. This is important because most means of WUE at least have the potential to be enacted by the 

government.       
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These data all show that in consumer’s minds, there is the potential for water footprints to impact price. 

Whether consumers would actually buy products with smaller water footprints, even if they were more 

expensive, is another question, but given these responses, the trend is generally positive. If the products 

cost the same, then water footprints could easily be the deciding factor in consumer choice.  

Regarding water conservation generally, respondents as a whole valued it highly. The average response 

for Q1, asking how important water conservation is, was 8.77 (on a scale of 1-10). This is a positive finding, 

though it may be skewed somewhat by the samples surveyed. People were neutral when asked whose 

responsibility water conservation should be between individuals and the government (average score of 

4.88), but they did feel that incentives to reduce water use should be utilized in more than some situations 

(score of 7.07). Given the strong support for water conservation generally, that may lead to more 

discerning purchasing on the part of consumers and more awareness of water use. 

Awareness of water use efficiency and water footprints was somewhat positive. 60% of the total 

population sampled knew of the concept of water footprints, while 77% knew of the concept of water use 
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efficiency. These numbers, within this population that cares extremely about water conservation, shows 

that there is still work to do to raise consumer awareness of these methods.  

In terms of views of water footprints and their potential connections with products, the results were very 

promising. The average response for whether a product’s water footprint should influence its price was 

6.74, while the average response for paying more to purchase a product with a lesser water footprint was 

6.31. These answers indicate some existing degree of support for water footprint labeling and a potential 

market niche for products with smaller water footprints. Meanwhile, in response to whether products 

with smaller water footprints should be made cheaper, the average response was 8.31, while in response 

to whether one would choose an identical product at the same price with a smaller water footprint, the 

average response was 9.35. 

These results help build the case for WUE. Without any knowledge by the public of water footprints, or a 

lack of care or interest regarding water conservation, WUE would be difficult to implement. It wouldn’t 

impossible, as there are other means of embedding water use besides methods that directly involve 

consumers, but it would be a lengthier path. Given the knowledge of water footprints, as well as of water 

use efficiency, a sizeable fraction of potential consumers are at least aware of these concepts on the 

general level. Given that most of the respondents were young, this also shows that there’s awareness 

among the future generations of these concepts. The support for water conservation generally, and for 

incentives to reduce water use open the door for the implementation of a number of WUE methods.  

Particularly promising is the strength of support for integrating pricing and water footprints. The average 

response to these questions were all between 6.3 and 9.4, indicating a large potential force to be 

harnessed, as long as these trends exist over a larger enough fraction of the population. These responses 

are a step towards building a business case for labeling of products on the basis of their water footprints.  

Overall, this survey increases the shown capability of WUE methods to bring about change. Given that 

one important aspect of many forms of WUE is consumer engagement, this data is an important step 

towards the ability and capacity to implement WUE more widely.  

Additionally, a sustainability consulting professional was surveyed about their views on WUE and what 

they saw as its potential. First, this person believes that water conservation should be the responsibility 

of all three sectors, which matches what was found in the data regarding individuals. This may be because 

it is recognized that everyone uses water, and so everyone has a part to play in reducing water use. 

Furthermore, this person saw incentives on the part of the government as necessary to reduce water use. 

They also were aware of the concepts of water footprints and water use efficiency, which makes sense 

given their field. They did note that “Sometimes it is challenging to find water efficient substitutes at the 

same price point,” in terms of products. This can indicate a greater need for both labeling of products on 

the basis of water efficiency as well as market availability of water efficient products. They also strongly 

agreed that products with smaller water footprints should be made cheaper so consumers have an 

incentive to buy them. This puts the burden on the government to reduce the price of these goods so that 

they are competitive in the marketplace and so that customers are aware of them. They also agreed that 

products with large water footprints should be taxed more, which is in line with other views supporting 

more government involvement in indirectly decreasing water use. Most importantly, they believed that if 

customers expressed a desire for products with smaller water footprints, then their business would work 

with its supply chain to reduce water use.  
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5.22 Expert Opinions 

 

Brief Profile of Praveen Aggarwal 

 

Praveen Aggarwal has experience of over 30 years in managing overall businesses, corporate & public 
affairs, corporate social responsibility in leading MNC and Indian companies and foundation across India 
and South West Asia. He has worked in leadership positions in several organizations including Swades 
Foundation, Coca-Cola India and South West Asia, Jain Satellite Television, MGF Group and has 
successfully conceptualized and implemented strategic roadmap for driving CSR and corporate affairs for 
sustainable businesses besides managing P&L. Across organizations, he has institutionalized and led 
stakeholder relations, public relations, corporate communications, risk assessment, and crisis 
management, CSR, sustainability and corporate governance practices within the company, besides 
managing large teams, P&Ls and operations.  

Between 2002- early 2012 led CSR/ Sustainability and Corporate Affairs for Coca-Cola India and SWA with 
increasing responsibilities. From June 2012 till May 2016 led Swades Foundation as its Head & COO and 
transformed Swades into one of the largest and most upcoming NGO, creating a unique model of Rural 
Development covering over 2100 villages through a team of over 350 fulltime professionals. 

Praveen has been part of various prestigious forums and committees during his entire tenure. He has 
successfully led National Rural Development Committee of CII on behalf of President and CEO. He was a 
member of National Water Committee of CII, Water Management Council of CII GBC, Core Committee on 
Water and Power, CII, North Region, Core Committee on CSR, CII, North Region, CSR Committee, Western 
Region, CII, and CII North India Water Committee. He led Environment Committee of FICCI on behalf of 
President and CEO, Coca-Cola India and was a member of trade association/ govt. committees on drafting 
the national voluntary CSR guidelines, green building standards etc. Currently Praveen is serving on the 
Advisory Boards of NGOs- READ India, FUEL and FORCE while continuing as Advisor to Trustees at Swades 
Foundation. 

Testimonial 

On the importance of a focus on agriculture: 
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“Because water in agriculture is such a sensitive topic, no one will dare to touch it. Incremental saving in 
agriculture can take care of industrial and domestic use. Simply working in industry will have a limited 
impact in terms of water scarcity.” 

"Shifting the focus to embedded water and agriculture is a difficult road, but the road that has to be 
taken." 

On Water Footprints: 

“With water footprints, industries may start pushing their supply chains to reduce their water use.” 

"We need to capitalize on the need for water efficiency, as no one has looked at water footprints yet." 

"Embedded water type labeling would lead to water savings, 100%." 

On Water Credits: 

“Water credits could be first an incentive, where you save water here, and can use it somewhere else. 
And you can apply some label too.” 

"There was a lot of interest from governments and industry bodies in water credits. We just needed to 
figure out how. Unfortunately because we were all in our own businesses, none of us were directly 
committed to it. There was no committed secretariat for it so little action was taken." 

On Water Efficiency: 

“Star ratings for water efficient products would create a culture which would lead to a better situation 
regarding water.” 

"There is a need (for water efficiency), and this does need to be a priority." 

 
 
SUSHIL GUPTA 

 
 Sri Sushil Gupta graduated in Applied Geology with Honors as Gold 
Medalist from University of Roorkee (now IIT, Roorkee) in the year 1974 and 
joined Central Ground Water Board ( CGWB) through All India Geologists’ 
Examination in the year 1977. After serving CGWB in various capacities he 
superannuated on retirement as Chairman, CGWB in July 2014. 

 Sri Gupta has vast experience in Hydrogeological surveys , Exploratory 
drilling for ground water , detailed ground water budgeting for the purpose of 
planning and development of ground water resources including pollution aspects 
and management of the ground water resources , conservation and Artificial 

Recharge to Ground Water , Data Base Management in Ground Water , Regulation and Control of Ground 
Water Development in India through Environment Protection Act 1986 , Study of Trans-Boundary 
(National) aquifers etc. 

He has more than 50 technical reports to his credit as an author and has supervised innumerable field 
activities throughout his career. He was also Chair or member of several technical committees at the 
national level and has also contributed several scientific papers in various National and International 
seminars.  
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 Sri Gupta is a widely travelled ground water scientist with various accolades. He lead the Indian 
delegation to the Executive Meeting on “Application of Isotope Techniques in Geogenic Contamination” 
held in Vietnam, in 2006. He was invited by UNESCO to present a paper on “Trans-boundary Aquifers in 
Punjab, India” during ISARM conference held in Paris in December 2010. Under the World Bank aided 
Hydrology Project, he has visited South Africa and Denmark in the year 2010 to study the “Development 
of Decision Support System (Planning)” in these countries. Sri Gupta participated in the World Water week 
2012 held at Stockholm, Sweden. Very recently in January, 2013 he was invited by International Atomic 
Energy Agency (IAEA) for a meeting at Vienna (Austria) on application of isotope techniques in aquifer 
mapping .He also visited USA as a member of Indian Delegation to study the possible collaboration with 
USGS in National Aquifer Mapping and Management Program being launched by India.  

 Consequent to his superannuation, Sri Gupta was engaged as a Consultant for nearly one year to 
the National Water Mission, which is one of the eight missions created by the Prime Minister to study the 
impacts of the changes that are likely to take place in the climate of the country and to also suggest various 
adaptation and mitigation measures. 

 Sri Gupta is currently working as a Program Development Specialist with the World Bank for the 

National Ground Water Management Improvement Program in India. 

 

Testimonial  
 
On Incentivization, benchmarking, and certification: 
“Where incentivization is concerned, the government did have certain categories in which they gave 16-
17 awards to incentivize people to conservation work or demand side management, or even artificial 
recharge for that matter.” 
 
 “If you start branding industries on the basis of water consumption, if you had advertising that a brand 
of jeans used only this much water, then consumers could choose products with less water use. If there 
is a shoe that is from a certain tannery, and it is branded that that tannery polluted less, and there’s not 
much of price difference, then a conscious consumer would go for the product that has polluted less. So 
that type of branding and advertising is required.” 
 
On the importance of focus on Agriculture: 
“You must first tackle the agriculture sector, because almost 85% of water is going to irrigation. Even if 
you make great savings in other areas, the impact is smaller. But somehow we only focus on industry. 
They are easy targets for the public. No one wants to touch the farmer. There must be a way to convince 
the farmer to save water.” 
 
On Water Footprint certification and labeling: 
 “For example, we are a major exporter of rice. A company importing rice from India can be conscious of 
the water footprint of the products they buy. And I think that could help bring change. Water auditing at 
the farms could take place, and similarly to child labor, water footprints could become a requirement for 
trade. But first of all we must start with determining benchmarks for water use.” 
 
On the FORCE WOF Institute: 
“It should get going. Efficient use of water is a must." 
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Sanjam Chima 

 

Sanjam Chima has an award-winning consolidated professional consulting and management experience 

of over 25 years in the media, public relations and the communications industries, leading organisations 

through various phases of start-up, change, revitalisation, turnaround and accelerated growth on 

various projects of national and international prominence.  

Most recently, Sanjam Chima served the Government of the National Capital Territory of Delhi as Head 

of Communications and PR in the Delhi Jal Board. During her tenure of almost 16 years, she coordinated 

several projects with international agencies - such as the Japan International Cooperation Agency, Asian 

Development Bank among others - to promote efficient water and sanitation practices among large 

sections of the urban and semi-urban population in Delhi including the public advocacy and outreach 

project for phase II and III of the Yamuna Action Plan. 

Set-up systems and processes for public advocacy and outreach on a range of issues of public interest, 
reaching out to multifarious stakeholders including resident welfare organisations, schools, 

NGOs, underprivileged communities, elected representatives, state administrative heads, central civil 
servants and the media. 

 
 

Testimonial 
 
On Water Audits: 
“There is no standardized water audit procedure, and there is definitely a scope to look into that and 
potentially create a course for people who can do water auditing specifically.” 
 
On Water Footprints: 
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“We [Delhi Jal Board] have been working in the National Science Centre Museum. Children come each 
year and look at how much water you use when you eat an apple, when you wear a shoe. Those kind of 
facts reinforce that water is so essential yet we take is so much for granted.” 
 
“Regarding a water footprint labeling scheme, I think it is a great idea. We also need to look at 
consumption on the part of appliances so people at least have an option there. As I said, knowing the 
water footprint is a must for everything we use. People need to know the true value of water.”   
 
On Water Efficiency and Water Saving: 
“There has been no standardization of water efficiency with water using products. There has to be a 
scientific and a technology input, since that will bring about substantial savings. We need to be 
innovative, we need to be technology driven in this area.” 

 
“It is imperative to do a number of things which are more practical and would result in more substantial 
savings of water because this is something we really need to look at all over the country.” 
 
“There is a crying need for a water scheme [water efficient product scheme] similar to the one for 
energy." 
 
On the importance of focus on agriculture: 
“Agriculture is an area where work has not really started, even though it is the largest user of water in 
the world.” 
 
On the FORCE WOF Institute:                                          
“There is a vacuum for the institute and I would very much like to see this happen. For me it would be a 
dream come true.” 

 

 

 

 

 

 

 

 

 

 

 



84 
   

 

 

 

 

 

 

 

Section 6: Concluding Note  

Flanking the Policy Conundrum: Water Use 

Embedding - the Right Tool for Water 

Governance 
 

 

 

 

 

 

 

 

 



85 
   

FORCE has been working for Water Conservation for almost 15 years now. Our experience of working with 

people, organizations and governments across regions, socio-economic groups and ideological divides has 

taught us – from ground up – the realities of working towards sustainability in water. We learnt not only 

the nuts and bolts of organizing sustainability efforts, but also, more importantly, some fundamental 

truths about people’s relationship with water: 

1) Water conservation does not come naturally to people, organizations or governments – Regardless of 

the ‘correct’ rhetoric, it is, at best, a learnt effort made voluntarily by very few concerned citizens. Usually 

however, it is learnt and practiced only when there is a water crisis - when there is a shortfall they are 

trying desperately to cover.  That makes it difficult to initiate conservation efforts in ‘safe’ zones and with 

water privileged stakeholder sets. What’s infinitely worse, is that it makes slip-backs a regular affair. As 

soon as a water crisis dissipates in an area, the mindful water conservation efforts cease.  

2) People, organizations, governments are not Water villains – They are not deliberately wasteful. They 

are just careless. It is not as if they do not value water, it is just that they do not ‘place a value’ on water. 

And it’s just that they do not feel ‘responsible’ towards water. In their minds – Water takes care of itself 

– it cleans itself up as it flows in a river or percolates through the earth’s layers or simply evaporates and 

falls back crystal clean as rain; it regenerates itself and so it never runs out and its present everywhere – 

you just have to look a little harder sometimes.   

3) Feeling water ‘flow’ is important for people – it indicates an abundance of water that is an important 

psychological comfort for them. Perhaps this feeling is ingrained in our genes - because our bodies are 

75% water! 

4) All people, everywhere, perceive access to water as a right. It does not matter what the laws of the land 

say – access to a source – if they have one – is a right – and no democratic government can dare write-off 

that deeply embedded belief. People believe it is a government’s job to provide them with water. And if 

the government fails to do so in adequate measure, they are within their rights to seize access to water 

from any source available to them for any purpose that they think will add to their well being. 

In this scenario – hugely skewed towards rights and away from responsibilities, water conservation efforts 

do not find much space for themselves.   

To water conservationists, this means that we have only two options. The first – where we allow the Water 

crisis to happen because as it unfolds, we hope that more and more people will adopt conservation 

measures. The problem with this approach is that we will see unconceivable levels of misery, destruction 

and near irreversible collapse of water systems before any substantial efforts kick in – and even then we 

cannot be certain about the type, quality and reach. The second option – is that we find ways by which 

we can get people to be more mindful of their water use before the crisis hits them – so that they never 

have to experience the crisis.  

This report explores this second option – by suggesting ways to ‘place a value’ on water without depriving 

people of their rights over water or making them feel the psychological distress of being denied the feeling 

of abundance and being told that they have to conserve water because there is a water crisis. 

In this report, we started with examining the current water shortages – globally and with specific 

reference to India. We acknowledged that a variety of demand management strategies are being 

implemented by stakeholders at all levels. These can be broadly divided into policy and market based 
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measures, though there is necessarily some overlap, given that in many instances the government is 

needed to enact market measures regarding water. Water policy and water use strategies have made 

some progress, and do recognize the necessity of limiting water demand in many cases. However we 

showed that these have been largely ineffective because of the challenges facing water use management. 

We showed how, and why, current water policies are failing to address the issues as they stand.  

With this background, we demonstrated the need for new paths of both policy and market measures to 

control water use, and ensure that current situations of water stress don’t get worse. The new path that 

we suggested for inducing sustainable water use was ‘Water Use Embedding as a Policy and Market tool’  

The key point that this report makes is that WUE (Water use embedding) is the appropriate tool to address 

the challenges that exist regarding water use. It has proven effectiveness, but is an area that is still in its 

infancy. WUE (water use embedding) means integrating the value of water either used in production of a 

product or that a product uses into market and policy evaluations of said product or company. This 

includes measures such as certifications and labels for water efficient products and rebates regarding the 

same, while the associated water savings are often achieved through water risk assessments, water audits, 

and benchmarking. WUE helps water use management policy avoid the challenges regular policy falls into. 

Through case studies of Jain Irrigation, Naturalized FAPRO Agriculture, Coca-Cola, Water Sense and WELS, 

and California, WUE and various WUE methods are shown to have proven effectiveness, though also 

potential for expansion. There are also parallels from the energy sector of embedding efficiency from 

which it is possible to take learnings. Rebates, subsidies, and certifications for efficient products can be 

direct analogues to water, since these systems can also apply to water use. They are also already in place 

in some places. Cap and trade and carbon offset haven’t been tried in analogous forms to a large extent 

in the water sector. Water credits, and water use offsetting are both still concepts in their infancy.  
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methods. There have also been some limited attempts at integration of WUE into policy and markets – 
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partners. Primary among the useful certifications existing is ISO 14046, which is a process certification for 

water footprints.  

We looked at atleast one representative case study each for industry, agriculture and government. We 
also took citizen and expert views of WUE. We were delighted to see that both expressed support for 
WUE. Citizens showed a willingness to take water footprints into account in their decision making, while 
the experts agreed that some sort of institute dedicated to water footprints is necessary and a good path 
forward. They also both recognized the potential for further integration of water footprints into policy. 
We also saw the parallels that this has with the energy sector and so researched the examples of the 
effectiveness of use embedded in product evaluations and the use of credit and cap and trade systems 
(WUE methods) to limit overall use of a resource in the energy sector. 

In conclusion, the report shows that WUE is a tool with a tremendous potential for water use management 

in a way that does not invite user conflict, is politically feasible, does not impinge on people’s rights 

perceptions about water and can be a dynamic self-driven change effort. WUE allows for circuitous routes 

to be taken, with water use and water footprints embedded into the market through labeling schemes or 

other measures. It taps into the understanding that awareness on the part of other businesses, and the 

leverage they have in their supply chains, has just as much of a potential impact as measures that reach 

all the way to consumers. It has proven effectiveness that remains apparent across sectors, from irrigation 

to industrial processes to direct consumer water use.  

We are grateful to the Board of Trustees of PJRM FORCE Trust for having initiated this study and for having 

made promotion of WUE as the new, appropriate genre of Water Management as their mission. We are 

also grateful to our parent organization FORCE for having supported this project. We also thank Brown 

University for having supported the internship of Christopher with PJRM FORCE Trust and also our council 

of advisors who contributed to the knowledge bank that resides in this project.  

We hope this report becomes the trigger for a global movement towards Water Use Embedding (WUE) as 

a policy and market tool. 
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7.1 Need for a Nodal Institution 

The FORCE WOF Institute shall practice and promote methods of WUE (water use embedding) through 

research, consulting, training, education, and advocacy. It shall target businesses, consumers, and 

governments, attempting to integrate the value of either a product’s water footprint or a product’s 

expected water use into market value, availability, accessibility, etc. It shall also pioneer emerging tools 

such as water credits, groundwater credits, water cap-and-trade, and virtual water valuations to help 

reduce overall water use and move towards a more sustainable global water ecosystem. The FORCE 

Institute covers existing gaps in water use management by expanding the use of WUE.    

The current gaps in water use management exist because of the unique and varying perceptions of water, 

both as a right and as a good, as well as its uniqueness in other fashions. This creates difficulty in 

constructing policies or market mechanisms which don’t infringe on these perception of water, yet still 

incentivize decreased water use or increased water efficiency. Policy is often unable to gain traction or 

simply doesn’t reduce water use by its stated targets, while market mechanisms are too controversial to 

be implemented in many instances. When they are implemented, they have a middling track record.  

Describing this issue as a gap may not be the most accurate way to characterize it. After all, there are not 

clear and established areas or spheres that are lacking effective methods.  A fairer description would be 

that many actors, including the government, are taking action to help avert a water crisis and decrease 

water scarcity through water use management and other measures, and while some of these actions are 

effective none are effective at a large enough scale, particularly with regard to agriculture. Effective water 

use management as a whole is the gap that needs to be addressed, which exists because of the unique 

perceptions of water and difficulty of tackling it directly.  

Water use embedding, as has been emphasized many times, is the proper tool with which to address the 

lack of effectiveness of current measures regarding water use management. It circumvents perceptions 

of water and how water should be provided by indirectly incentivizing water use reduction, usually 

through entities farther down the supply chain.  

Through pioneering and promoting WUE tools and methods as a partial solution to water use 

management, the FORCE WOF Institute will increase the effectiveness of overall water management and 

increase water use efficiency. The proposed activities of the FORCE WOF Institute all support critical 

components of the WUE ecosystem.  
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7.2 Proposed Activities 

The proposed activities of the FORCE WOF Institute are research, consulting, training, education, and 

policy advocacy. The WUE ecosystem of water audits, water risk assessments, etc, can exist on its own, 

but it is primarily beholden to the promotion of WUE and corresponding change in water use. These 

activities should ideally be prompted by WUE. Some of the activities of the institute, while having some 

connection to WUE can also stand on their own even with limited widespread adoption of water use 

embedding, such as water audit consulting.  

7.21 Research 

With regard to research, the FORCE WOF Institute shall explore new avenues of WUE, whether involving 

water footprints, virtual water, certification, or other methods. The Institute shall examine the potential 

policy and market-based linkages of these methods, and collect and collate any existing content on the 

subjects. The Institute will also delve into the effectiveness of various methods of WUE as well as 

consumer and business views of the WUE, and design systems and schemes based off of the same. These 

systems will be designed on the basis of the various ways in which people can react to incentives. As a 

result of this research, all the other activities of the institute can have larger effect. Research into methods 

and means provides a bedrock for all other activities which the institute will undertake. Research is also 

the primary force behind policy advocacy, a potential avenue for large change. All research will be 

conducted with an eye towards improving water use efficiency and decreasing water use.  

7.22 Consulting 

In terms of consulting, the FORCE WOF Institute will engage in activities regarding all the steps to WUE. 

Given that these steps can be taken on their own even without support from WUE, consulting has the 

potential to be a near-term source of revenue. Water auditing and water risk assessment consulting are 

potentially viable avenues in this regard, as they aren’t necessarily connected to any of the other activities 

within the WUE ecosystem, but can easily be integrated into an overall water management strategy plan 

and thus tie in with the other activities. Given the existence of the ISO 14046 framework, that makes 

water footprint assessments easier. Rather than developing a tool to analyze water footprints a 

standardized assessment and reporting model already exists. Consulting services would mainly be 

targeted at companies and businesses, but others such as water utilities can also take advantage of water 

audit services. Consulting will be a revenue stream as well as a way to promote the WUE ecosystem and 

WUE methods.  

7.23 Training 

FORCE WOF Institute will also provide training to professionals in relevant fields. Professionals in the 

private and public sector both have a use for water footprints, water audits, and water risk assessments. 

Though there are some organizations and companies that currently provide training regarding ISO 14046, 

there is still room for more professional training, especially on water footprints combined with 

sustainability assessments. Water audits and water risk assessments both need to have a standardized 

practice developed first, but once this standardization is developed, then training will need to be given. 

Since trainings are also short in nature, more people would be willing to commit than to a longer course, 

while any training materials would be easier to develop.  
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7.24 Education 

Education entails longer courses than trainings. Educational courses can be provided on a variety of topic 

relating to WUE, though for many of them more development relating to policy or market implementation 

needs to occur first. For instance, if a certification or credit scheme for water use or water footprints was 

created, then a larger swath of material could comprise a water footprint course or water use certification 

course for professional development. Education necessarily entails a larger investment than training, 

research, or consulting, given the physical space requirements for traditional courses as well as for 

development of course material and hiring of teachers. Education is a potential for large growth further 

down the line, as with each course completed, a new array of professionals have the appropriate 

knowledge to propagate and support WUE methods.  

7.25 Policy Support 

Advocacy has the potential to be the most impactful and most critical aspect of the Institute’s work. Policy 

is the way in which WUE can have the most impact. If government mandates certification programs, water 

cap and trade, or other methods of linking water use or water footprints with market evaluations, the 

impact of these programs would be much greater than they otherwise would be. Advocacy can be a 

lengthy but worthwhile path to sustainable change. Any effort involving the government would 

necessarily be lengthy in time, but the investment would be worth it. The research base that the Institute 

creates, as well as the professional class it trains, would both benefit and benefit from indirect 

government support in the form of endorsement and use of WUE methods. Government support for WUE 

through practice would spur the entire WUE ecosystem and lead to much greater change than would 

otherwise occur.  
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7.3 About ‘FORCE Trust’   

PJRM FORCE Trust is a member of the FORCE group of non-profits. Currently the FORCE group 

comprises of two non-profits – FORCE -NGO (Forum for Organised Resource Conservation and 

Enhancement) and PJRM FORCE Trust. Both are New Delhi, INDIA based non-profits working for the 

cause of Water Security and sustainable sanitation.  

PJRM FORCE Trust is a charitable trust with a mandate for Research, knowledge sharing, technical 

expertise and institution development towards creating Water Security and Sustainable Sanitation.  This 

report has been prepared as a step towards developing an institution focused on research, training and 

policy support for Water Use Embedding.  PJRM FORCE Trust is supported by FORCE-NGO which is the 

parent organization of the FORCE group.  

FORCE-NGO is a grassroots and advocacy organization that has been working all over India since 2004 

for promoting Water Security and Sustainable Sanitation. FORCE adopts a unique ‘4 WAY PARTNERSHIP’ 

(P-4) approach. It partners with government and local leaders, communities and corporate to offer end-

to-end support to citizen groups interested in adopting water conservation practices. Using customized 

programs, FORCE cuts across age, income, gender lines to spread the 5 ‘R’s message of water 

conservation. FORCE believes that new technology, traditional wisdom and people’s participation hold 

the key to resolving water management problems. 

FORCE’s activities have already reached more than one million Indians, have directly and physically 

benefitted more than 250,000 people. Additionally our programs have reached and benefitted more than 

75,000 children. FORCE has created an annual groundwater recharge through rainwater harvesting 

capacity of  

In recognition of FORCE’s work for water conservation, it was awarded as Finalist (3rd Prize) 

in the National Urban Water Award 2009 instituted by the Ministry of Urban Development.  
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A.1 Appendix 1: Views of WUE Questionnaire 

Hard Copy: 

  Survey on Water Conservation 

Basic Information 

Name: _____________________________________________ 

Age: _______________________________________________  

Phone Number: ______________________________________ 

Work Profile: ________________________________________ 

Water Conservation and Current Methods 

1. How important is water conservation to you? (circle a number/word/mark on the scale) 

  

0 1 2 3 4 5 6 7 8 9 10 

Not Important   Somewhat Important   Very Important  

Additional Comments:  

   

 

2. Whose responsibility do you feel water conservation should be?  

 

0 1 2 3 4 5 6 7 8 9 10 

Individual               Both    Government 

Additional Comments:  

   

   

3. Do you think incentives on the part of the government are necessary to reduce water use? For 

example, low tax rates on water free urinals.  
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0 1 2 3 4 5 6 7 8 9 10 

Never          Sometimes     Always 

Additional Comments:  

  

 

4. Have you adopted any water saving or conservation practices such as:  

  

A. Install domestic rainwater harvesting system 

B. Take a shorter bath/shower 

C. Purchase toilets and other appliances that use limited water 

D. Limit car and vehicle washing 

E. Other: _________________________________  

Water Use Efficiency 

1. Are you aware of the concepts of ‘Water Footprint’ and ‘Water Use Efficiency’? (circle yes/no 

for each) 

  

Water Footprint      Water Use Efficiency 

  

Yes                   No             Yes  No 

 

Definitions:  

 

Water Footprint: The water footprint measures the amount of water used to produce each of the 

goods and services we use. It can be measured for a single process, such as growing rice, for a 

product, such as a pair of jeans, for the fuel we put in our car, or for an entire multi-national 

company. The water footprint can also tell us how much water is being consumed by a particular 

country – or globally – in a specific river basin or from an aquifer. (Source: Water Footprint 

Network) 

 

Water Use Efficiency: A measure of the amount of water used versus the minimum amount 

required to perform a specific task. (Source: Alliance for Water Efficiency) 

 

2. Do you think the focus should be on ensuring low water footprints and high water use 

efficiency in products / municipalities / agriculture or on expecting regular citizens like you to 

adopt water saving / conserving practices? 

 

0 1 2 3 4 5 6 7 8 9 10 

Products/Cities/Agr              Both    Regular Citizens 
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Additional Comments:  

  

 

 

3. Do you think water use efficiency is an important component of decreasing water user 

demand?  

 

0 1 2 3 4 5 6 7 8 9 10 

Not At All              Partially           Completely 

Additional Comments:  

  

 

Water Using Products 

1. In terms of products that use water, such as taps and washing machines, are you able to find 

products that use less water? 

 

0 1 2 3 4 5 6 7 8 9 10 

Never          Sometimes     Always 

Additional Comments:  

  

 

2. If you saw a label (example below) stating that a product (a shower head, tap, washing 

machine etc) was water efficient, or that it only used X liters of water, what would you think? 

 
A. This product provides a less pleasant experience 
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B. This product provides a more pleasant experience 

C. I would like to buy this product 

D. This product must cost more 

E. This product must cost less 

F. This product would save me money on my water bill 

G. This product is more effective than a normal product 

H. This product is less effective than a normal product 

Water Footprints of Products 

1. Do you think the quantity of water used to produce a product (its water footprint) should 

influence its price?   

 

0 1 2 3 4 5 6 7 8 9 10 

Never          Sometimes     Always 

Additional Comments:  

    

2. Would you pay more to purchase an otherwise identical product, which had less water used in 

its production (smaller water footprint)? For example, 1 kg of rice – 1,000 liters of water used 

– 500 rupees vs 1 kg of rice – 4,000 liters of water used – 200 rupees.  

 

0 1 2 3 4 5 6 7 8 9 10 

Never          Sometimes     Always 

Additional Comments:  

 

  

3. Do you think products that have smaller water footprints should be made cheaper, so there is 

a price incentive to buy them?  

 

0 1 2 3 4 5 6 7 8 9 10 

Never          Sometimes     Always 

Additional Comments:  
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4. Would you choose a product with a smaller water footprint if it cost the same as the regular 

product?  

  

0 1 2 3 4 5 6 7 8 9 10 

Never          Sometimes     Always 

  

Soft Copy: 
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A.2 Appendix 2: Views of WUE Data 

 

  

1. How important is 
water conservation 
to you? 

2. Whose 
responsibility do you 
feel water 
conservation should 
be? 

3. Do you think 
incentives on the 
part of the 
government are 
necessary to reduce 
water use? For 
example, low tax 
rates on water free 
urinals 

3. Do you think the 
focus should be on 
ensuring low water 
footprints and high 
water use efficiency 
in products / 
municipalities / 
agriculture or on 
expecting regular 
citizens like you to 
adopt water saving / 
conserving 
practices? 

4. Do you think water 
use efficiency is an 
important component 
of decreasing water 
user demand? 

Average 8.77907 4.883721 7.069767 4.724138 7.709302 

Mean 10 5 7 5 8 

Std Deviation 1.751646 1.918447 2.242848 2.36097 2.184794 

 

  

1. In terms of 
products that use 
water, such as taps 
and washing 
machines, are you 
able to find products 
that use less water? 

1. Do you think the 
quantity of water 
used to produce a 
product (its water 
footprint) should 
influence its price? 

2. Would you pay 
more to purchase an 
otherwise identical 
product, which had 
less water used in its 
production (smaller 
water footprint)? 

3. Do you think 
products that have 
smaller water 
footprints should be 
made cheaper, so 
there is a price 
incentive to buy 
them? 

4. Would you choose 
a product with a 
smaller water 
footprint if it cost the 
same as the regular 
product? 

Average 5.564706 6.744186 6.305882 8.313953 9.244186 

Mean 5 7 6 9 10 

Std Deviation 2.402613 2.186515 2.49773 1.783992 1.245567 

 

  

1. Are you 
aware of the 
concept of a 
'Water 
Footprint'? 

2. Are you 
aware of the 
concept of 
'Water Use 
Efficiency'? 

Yes Count 53 67 

Yes Percent 0.609195 0.770115 
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A.3 Appendix 3: CGWB Presentation on Water Credits 
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L.1 Link 1: Jain Irrigation Report 

http://waterfootprint.org/media/downloads/IFC-2010-

WaterFootprintAssessments-JainIrrigationSystems_1.pdf 

 

 

 

L.2 Link 2: California Report 

 http://pacinst.org/app/uploads/2013/02/ca_ftprint_full_report3.pdf 
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