To what extent should water managers continue to satisfy society’s demands for water or attempt to constrain demand?
In an attempt to stem a seemingly insatiable demand for water, Barnet council has recently entered into consultations with local residents regarding the introduction of new planning rules aimed at encouraging builders to only install showers in house extensions and new, small developments of 10 houses or fewer (London Evening Standard, 2006).  In light of soaring water use both in the United Kingdom and the rest of the world, is this small step indicative of a more proactive shift towards water demand management or should traditional methods prevail, essentially leaving the consumer to make their own decisions about the way in which they use and potentially abuse water resources? 
There is little doubt that water is essential for natural life and for human use (Environment Agency, 2001; Tewari, 2005; UNESCO, 2006), and that the provision of clean, safe water is fundamental to societal development (Charalambous, 2001; Figuères et al., 2003; UNESCO, 2006).  Indeed, Article 25 of the Universal Declaration of Human Rights (1948) decrees that access to safe and reliable water is a human right (Gearey and Jeffrey, 2006).  However, with an increase in world population of around 70 million per annum, most of which is in less economically developed countries (UNESCO, 2006), it is becoming increasingly difficult for water managers to fulfill their obligations, especially with the added complication of climatic change threatening the security of existing water resources.  The burdens placed on already beleaguered  resources through greater demand for agricultural, industrial and domestic uses, is leading to increased water stress in many countries (Figure 1), essentially as a result of spatial imbalances between the location of suitable water resources and populations (Sophocleus, 2004).  Consequently the demand for water has become one of the most pressing global issues of our time.  How then can water managers continue to satisfy the fundamental human need for water without further jeopardizing an already over-stressed system?

Following the International Conference on Water and the Environment (ICWE) held in Dublin in 1992, four guiding statements, the Dublin Principles, regarding water use and sustainable development were adopted.  The principles essentially acknowledged that ‘fresh water is a finite and vulnerable resource, essential to sustain life, development and the environment’, and that management and development of water should involve all sectors, from end-users to policy makers.  Further, the principles recognized the importance of women as providers and users of water in their role as ‘guardians of the living environment’, and also the need to acknowledge the economic value of water, as a failure to do so in the past had led to ‘wasteful and environmentally damaging’ use of water (ICWE, 1992; Stern, 2003; Swatuk, 2005; UNESCO, 2006).  These principles have been at the core of many water reforms since then and, in many areas of the world significant progress towards securing safe and reliable water resources has been made.
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Figure 1  Projection of global freshwater stress and number of people likely to be affected by water stress and scarcity.
However, to gain some understanding of the nature of the difficulties that today’s water managers are facing, it is important to first distinguish between societies water needs and water demands.  According to Figuères et al. (2003), water needs are related to the uses of water for drinking, washing, cooking, agriculture and electricity production, whereas water demand is more closely linked with a consumer’s willingness to pay for water and, of course, its cost.  For many countries water has often had a tendency to be viewed as an infinite and free resource and consequently consumers have been far more likely to use more water than they actually need (Figuères et al., 2003; Mulwafu et al., 2003).  The traditional response to rising demands for water has generally been to increase supply by either expanding existing sources or developing new ones (Kolokytha et al., 2002; UNESCO, 2006; NSW Department of Infrastructure, Planning and Natural Resources, 2006).  However, it has become apparent that this approach is unlikely to be sustainable in the long term and in recent years there has been a gradual shift towards a more holistic approach based water demand management (UNESCO, 2006).  

This method seeks to establish sustainable water management solutions in a climate of growing water scarcity and conflict over water use by addressing not only the demand for water, but also its quality and efficient use (Chen et al., 2005).  The education of policy makers, water suppliers and end-consumers has been shown to have an important role in the effective deployment of these approaches; however, the key to success appears to lie in the realistic pricing of water as an economic good (Gumbo and van der Zaag, 2002; Tewari; 2005; UNESCO, 2006).  Attempts to encourage consumers to conserve water through the use of water demand management has been met with varying degrees of success, as we shall see from the following case studies. 
The United Kingdom is commonly perceived as a wet country, however this can be somewhat misleading; average precipitation for England and Wales is 897mm/y, with spatial variation ranging from less than 550mm/y in parts of East Anglia to over 4000mm/y in the Welsh mountains (Environment Agency, 2001).  The prevailing climatic conditions in the United Kingdom present considerable problems for water resource management, especially as the highest population densities are in the south east of England where water consumption per head of population is the highest in the UK and water resources are amongst the lowest (Figures 2, 3 and 4).  The present situation is not expected to improve as climate change models have predicted that the United Kingdom will experience wetter winters, drier summers and an increasing frequency of extreme meteorological events in the future (House of Commons Environment, Food and Rural Affairs Committee, 2004).  Existing water supply and demand problems in the south east are likely to be exacerbated by plans to develop around one million new homes, placing further demands on an already overstretched system (Sustainable Development Commission, 2005), and it has been suggested that without proactive measures to limit demand and safeguard existing resources, water resource capacity will not be in a position to meet projected demand beyond 2025 (Sustainable Development Commission, 2005; Environment Agency, 2006a).
To this end, the Environment Agency in conjunction with other institutional and regulatory bodies responsible for water resource management have developed a strategy to ensure the long-term future of the United Kingdom’s water resources whilst facilitating sustainable development (Environment Agency, 2001).  Within the scheme, the Environment Agency acknowledges the fact that water demand will rise alongside population growth; to meet this demand they plan to expand existing resources by 1800 Ml/d, resulting in an increase in the public water supply by some 1100 Ml/d by 2025.  This is expected to be achieved through enhancement of existing resources and control of leakage, and will be augmented by the development of new resources such as increasing the size of some reservoirs in East Anglia and the south east (Environment Agency, 2001).  
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Figure 2  Current indicative groundwater availability (Environment Agency, 2001).
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Figure 3  Current indicative availability of winter surface water (Environment Agency, 2001)
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Figure 4   Current indicative availability of summer surface water (Environment Agency, 2001)

However, these measures will count for little without a significant change in consumer awareness and attitude towards water usage.  At present, despite punitive measures such as hosepipe bans and the imposition of water scarcity status in one area, Folkestone and Dover Water (Environment Agency, 2006a), there are very few incentives for consumers to conserve water.  The current system of water pricing in England and Wales dates back to the 1970s and is based on the previous rateable value of a property rather than on the actual amount of water used by the household.  Consequently, most consumers are unaware of the amount of water they use and few of them feel the need to install a water meter especially as many believe that they will face increased bills (Environment Agency, 2006a).  Studies have shown that the increased water awareness that people experience once a meter has been fitted results in reductions in water consumption of around 5-15%, and in many cases a reduced water bill (Environment Agency, 2006a).  As a result of the strategy, metering is expected to become the norm in the domestic environment, with an expected 75% of homes having meters by 2025, and much of the south east being metered by 2015 (Environment Agency, 2006a).  Increased use of metered water is expected to be accompanied by the implementation of appropriate tariffs that will reduce the possibility of social inequities (Environment Agency, 2001).  The strategy also stresses the importance of educating and informing consumers about efficient water usage through measures such as use of water efficient appliances (although at present almost no information is available on water efficiency at point of sale), spray taps, dual low flush toilets, and low water demand planting (Sustainable Development Commission, 2005).  Commercial and industrial consumers will also be encouraged to employ more efficient working practices to reduce water consumption and, in the case of agriculture, farmers will be asked to continue to utilize existing water resources and also to consider their crop choices more carefully.  It will take a number of years for many of these measures to be implemented and perhaps the greatest hurdle that will need to be overcome will be the change in consumer perception towards the use of water resources for a sustainable future.  However, the Environment Agency is confident that the key to the success of the strategy will be working together with consumers, suppliers and policy makers, but are they right?  

Sydney, New South Wales, is currently experiencing a drought cycle which began in the 1990s and is considered to be the most severe drought since the 1930s.  Relying heavily on rain fed surface water supplies, Sydney stores more water per capita than many cities in the world and, according to the 2006 Metropolitan Water Plan, the current storage system could provide the city with water for the next four years under zero inflow conditions (NSW Department of Infrastructure, Planning and Natural Resources, 2006).  Despite the apparent robustness of the storage and supply system, a series of measures have been put in place to safeguard Sydney’s water future (Figure 5).
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Figure 5  Projected water supply and demand for Sydney illustrating the benefits of water saving programmes and infrastructure development (NSW Department of Infrastructure, Planning and Natural Resources, 2004).
In 1999, the Sydney Water Corporation piloted a residential demand management programme which involved over 3,500 households in the Sydney area.  For a modest cost to the householder of $22 (AUD), the scheme, called ‘Every Drop Counts’, would offer replacement of inefficient showerheads, installation of tap flow regulators and toilet cistern flush arrestors, checks for leaks, and also general information and advice on water saving in the home (Turner et al., 2005; NSW Department of Infrastructure, Planning and Natural Resources, 2004).  An initial evaluation of the pilot indicated that savings of 19.6 kL/hh/a were possible, whereupon it was decided to expand the scheme more widely throughout the city in order to help meet the target of reducing per capita demand by 35% from 503 litres per person per day in 1991 to 327 litres by 2011 (Turner et al., 2005).  Over 300,000 households have now participated in the programme and it has been estimated through robust statistical analysis that households are saving around 21m3 which amounts to an overall saving of around 3,334 ± 400 megalitres per annum (Turner et al., 2005; Environment Agency, 2006b). 

However, demands on vulnerable water resources continue to be compounded by climate change and by a population increase of some 40,000 per annum (NSW Department of Infrastructure, Planning and Natural Resources, 2006).  In 2002 the Sydney Water Corporation introduced voluntary water restrictions to the city as a response to the ongoing drought situation and this continues today, with level 3 mandatory water restrictions currently in place throughout Sydney and the surrounding catchment area (Gearey and Jeffrey, 2006; Sydney Water 2006).  Despite the severity of the drought situation, these restrictions still allow people to water their lawns and gardens with a hand-held hose, albeit on specified days and at certain times of day (drip irrigation and use of recycled water are exempt); pools are also allowed to be filled provided they are not over 10,000 litres (Sydney Water, 2006).  How then are the authorities responsible for Sydney’s water resources able to continue to allow water to be used in this way?  Essentially the success of what could be seen as unpopular policy mechanisms has been achieved through high profile education campaigns that explain the reasons behind the policy.  Transparency and a sense of ownership of the problem by consumers has effectively legitimized the actions of the Sydney Water Corporation (Gearey and Jeffrey, 2006).
Further measures such as widespread water metering for residential and agricultural consumers, mandatory standards and labeling of appliances plus rebates for buying and installing them, investment in developing recycled water infrastructures and expanding storage solutions, and realistic and flexible pricing policies have all contributed to a growing awareness and acceptance amongst the populace of the importance of conserving water and limiting demand, not just as a drought mitigation measure but as a means of securing water resources well in to the future (Figure 6 ), (NSW Department of Infrastructure, Planning and Natural Resources, 2006; Gearey and Jeffrey, 2006; Environment Agency 2006).
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Figure  Projected water savings enabling Sydney’s water demands to be met in 2015  (NSW Department of Infrastructure, Planning and Natural Resources, 2006) 

As population growth and climate change continue to place increasing demands on the world’s already over-stretched and scarce water resources, water managers need to ensure that an equitable balance is achieved between society’s demand for water and the need to conserve resources.  To this end, water demand management programmes would appear to be the only viable solutions to securing our water future; however, these need to be implemented in a proactive and transparent way in order that consumers understand and appreciate the reasons behind them.  Certainly in the case of parts of the United Kingdom, it is not always apparent why there is a need to conserve seemingly abundant water resources and consequently consumer support for demand management can range from indifference to hostility.  It seems then that the future of the world’s finite water resources has the potential to remain uncertain unless water managers adopt an approach that will ultimately limit society’s demand for water.
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