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ABSTRACT  
 
This paper focuses on the increasing impact on water utility companies and the general public 
to conserve water in both Australia and the United Kingdom. The paper addresses the issues 
that, both countries face, relating to climate change and its effect on the supply and demand of 
potable water. Consideration has been taken into account the ways in which water utility 
companies in both countries deal with providing a potable water supply in drought conditions.  
 
Whilst the ways in which each country deals with climate change and its effect on supply and 
demand requirements for potable water were similar, an underlining feature did distinguish 
itself throughout, mainly relating to both the government and public’s perception to water 
conservation in each country. 
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PUBLIC EDUCATION 
 
Within the UK, water companies are under a general obligation to promote efficient use of 
water amongst their customers under the Water Industry Act 1991, although they have little 
genuine incentive to do so. Many water companies in the UK do offer free or subsidised 
water-saving products such as cistern displacement devices, “DIY” water audit packs and 
water butts, alongside water-saving tips. In addition, free or subsidised repair of leakage in 
supply pipes is generally available. 
 
In the UK in 2010, the Select Committee on Science and Technology (the “Select 
Committee”) detailed the following to the House of Commons (United Kingdom Select 
Committee on Science and Technology Water Report for the House of Commons 2012) 
 

“It has become increasingly clear during our inquiry that what is normally known as 
‘water efficiency’ has an absolutely central role to play if demand and supply are to be 
balanced in an environmentally sustainable way in the face of a growing population, a 
shrinking average household size and the pressures resulting from climate change.” 

 
The Select Committee noted that the work of water companies in this area is relatively small-
scale and piecemeal. In contrast, the proactive and innovative approach of some of the 
Australian water companies such as Yarra Valley Water and Sydney Water is notable. The 
former is developing new schemes, such as the Ecosaver retrofit programme, whereby banks 
would offer discounts on loans to the public on the condition that the saving be spent on water 
efficient devices. Accordingly, the consumer would pay the same amount overall and no 
subsidies would be needed. Sydney Water, meanwhile, has retrofitted 300,000 properties with 
water efficient devices, charging a heavily subsidised price of A$22 per household or waiving 
the charge for certain low income groups. This has resulted in an average annual saving of 
20,900 litres per household, equating to approximately 12 percent of average indoor water use 
in Sydney. It is important that Ofwat should look favourably upon such initiatives as and 
when they are proposed by the water companies. However, irrespective of these initiatives, 
there will be a continuing need for other bodies to promote the efficient use of water—not 
least because of consumers’ suspicion of water companies’ motives in encouraging them to 
curb consumer wastage. As Christine Sefton argued, “I think it would be useful for water 
companies not to be the sole promoters of water efficiency information because people find 
that quite confusing. Why would someone selling you something ask you to use less of it? 
They are deeply suspicious of that”(United Kingdom Select Committee on Science and 
Technology Water Report for the House of Commons 2012). That perception is not supported 
in Australia.  
 
An interesting observation from the select committee report is the low number of UK 
households that are fitted with a water meter; currently it is 28%( Ofwat, Tariff structure and 
charges: 2009-10) the metering of domestic supplies potentially curbs excessive water 
consumption where other methods of waste prevention are unavailable and has significant 
cost saving benefits for end consumers. Ofwat calculates that the typical customer who 
switches to a meter can save 5-10% on their bill after the installation of a meter. 
 
In Australia, all recipients of a potable water supply require the installation of an approved 
water meter (known as the main water meter) to measure the volume of water supplied 
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through each property service pipe to a parcel of land. In addition to this, additional water 
meters (known as sub or check meters) are required to measure the volume of water supplied 
to certain types of “dwellings/occupancies” located within that parcel of land, i.e. units or 
flats, as well as possibly measuring water for certain purposes within a property i.e. water 
used for irrigation. All installations must adhere to the guidelines set out in AS / NZS3500 
and the National Plumbing and Drainage Code and Water Services Association of Australia 
(WSAA). 
 
In addition to the recommendations set out by the select committee, it was suggested that 
water meters be installed in households throughout the UK. However, there were concerns 
regarding the implementation of meters by the water bodies and the fact the end consumer 
may feel that because they are being charged by a precise consumption rate, the discretion of 
the amount of water used should be left to the consumer, regardless of water usage restrictions 
imposed by a third party.  
 
An Australian consumer’s use of water is subject to tariffs and excess water charges, whereby 
some water is available at a low unit price and additional water at progressively higher prices. 
This means that the water needed for essentials are provided at a relatively low price but there 
is a cost deterrent for excessive water use.  
 
However, within the UK, it remains difficult for companies to get permission to impose 
universal metering, both because the circumstances for this to be achieved appear to be very 
tightly drawn (United Kingdom Select Committee on Science and Technology Water Report 
for the House of Commons 2012) and because the Secretary of State has a significant measure 
of discretion. The EA suggested said that the regulations should be changed “to make it easier 
for water companies to meter all customers in areas” (Demand for water management review 
Environmental Agency 2012) The Select Committee recommended that higher-performance 
water efficient fittings and appliances be utilised, in order to increase their appeal to 
consumers and developers alike. Another important issue is the way in which consumers use 
water efficient fittings and appliances. This reiterates the importance of a widespread 
educational campaign, assisting consumers to become more familiar with water efficient 
devices. Clear instructions should also be provided with such devices. 
 
A related issue is the attitude of developers towards installing water efficient devices in new 
homes. Developers typically argue that water efficiency is not a selling point for a home – not 
least because water bills form such a low proportion of most consumers’ household 
expenditure. Worse still, water efficiency can actually deter home-buyers because of 
consumers’ desire for power showers and other luxurious devices. In any event, as John 
Slaughter, Director of External Affairs at the Home Builders Federation noted: water 
efficiency comes “fairly low down the list” of priorities (United Kingdom Select Committee 
on Science and Technology Water Report for the House of Commons 2012) Thus, even if 
water efficient fittings do not cost any more than regular devices, developers are unlikely to 
install them unless they are either compelled by regulations or tempted by incentives.  
 
In line with the success of the EU energy rating scheme (United Kingdom Select Committee 
on Science and Technology Water Report for the House of Commons 2012) water rating 
schemes to provide consumers with better information on the water efficiency performance of 
fittings and appliances would offer great benefits to the UK population. An efficiency 
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labelling scheme can heighten public awareness of water efficiency and could also influence 
manufacturers to develop increasingly water efficient devices.  
 
In Australia, the Water Efficiency Labelling and Standards (WELS) programme stipulates 
that all water-using appliances and fittings carry a “star” rating indicating their comparative 
water efficiency alongside an estimate of their water consumption (United Kingdom Select 
Committee on Science and Technology Water Report for the House of Commons 2012) 
However, it should be noted that the Australian scheme is mandatory; any scheme in the UK 
would have to be voluntary unless it was agreed at the EU level.  
 
 
GOVERNMENT INCENTIVES  
 
In Australia, all state governments offer a range of rebates to the public and business to 
conserve water and assist in living greener so to speak. 
 
The rebates linked to water conservation vary from state to state. However, in general, certain 
financial rebates, to a fixed value, are offered to the general public if water saving devices are 
installed by a licensed plumber or electrician, as appropriate. Each state also offers, for a fixed 
price, a licensed electrician and plumber to visit households and perform a home energy and 
water audit. Whilst the practices of rebates schemes are present in the UK, they are not widely 
used by the public or supported by the various government bodies. 
 
The Greater London Authority commissioned a study on behalf of the London Climate 
Change Partnership (LCCP) in 2010. The main focus of the study was to look at developing 
economic incentive schemes to promote retrofitting of the London housing stock to adapt to 
the impact of climate change. One of its key findings was that incentives were necessary to 
make this happen as ‘cost represents one of the most significant barriers to adaptation for 
householders’. 
 
Whilst the government scheme may not yet be in effect, both Thames and Southern Water do 
offer water saving devices to end consumers, although there is no regulation governing 
installation, i.e. whether installation must be by a qualified professional. 
 
 
DROUGHT CONTINGENCY PLANS 
 
The Australian Drought and Climate Change Committee states that a drought is an extended 
period of months or years when a region notes a deficiency in its water supply whether 
surface or underground water . Generally, this occurs when a region receives consistently 
below average precipitation. It can have a substantial impact on the ecosystem and agriculture 
of the affected region. Although droughts can persist for several years, even a short, intense 
drought can cause significant damage and harm to the local economy. 
 
The Environmental Agency in the UK informs water utility companies that, water companies 
in England and Wales are required to prepare and maintain drought plans under Sections 39B 
and 39C of the Water Industry Act 1991, as amended by the Water Act 2003. Water 
companies submitted statutory drought plans for the first time in 2006. Every water 
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undertaker, including smaller water companies and new appointees and variations, must 
produce a drought plan under the above legislation.  
 
The Water Industry Act 1991 defines a drought plan as ‘a plan for how the water undertaker 
will continue, during a period of drought, to discharge its duties to supply adequate quantities 
of wholesome water, with as little recourse as reasonably possible to drought orders or 
drought permits’. A drought plan should set out the short-term operational steps a company 
will take before, during and after a drought. These plans are not strategic and should focus on 
a company’s actions if a drought was to occur under present circumstances. 
 
In 2011, the Environmental Agency drought guidelines set for water companies were updated 
to include such events as the environmental impact droughts have, drought orders/permits and 
the new temporary water use restrictions that were introduced by the Floods and Water 
Management Act 2010. As a result, all companies responsible for potable water delivery were 
forced to revise their plans to implement these guidelines.  
 
At a drought conference in Melbourne Australia in early 2012, Professor Martin Thomas, 
from the University of Canberra Australia, gave a compelling insight into how England was 
faced with drought conditions and how there is often a misconception by most Australians 
regarding the English weather patterns.  
 
He said that that whilst most Australians had an image of wet and windy England, droughts in 
the UK are quite common and occur every 5 to 10 years. The main difference between 
droughts in the UK and Australia is the time period, which both countries define as drought 
conditions. In the UK, a drought is classified as a period of 4 weeks during which the rainfall 
in the period is a third or less than the average. Whereas in Australia, droughts are normally 
defined as a period of up to 3 months during which rainfall or water availability is at the 
lowest 10 percentile. Professor Thomas also noted that Australian drought conditions are at 
times, life changing to many people who experience the severity of them. The Australian 
government understood the social impact severe droughts were having on individuals and 
families, particularly in rural areas. Accordingly, Government Assistance is provided which 
includes income support payments for farmers and small businesses, advice and training 
grants and assistance to exit farming, and direct assistance for farm hands and irrigators. 
These measures also helped with social pressures facing families across rural and regional 
Australia. 
 
There currently is no such programme that exists in the UK, although it should be noted that 
the conditions and circumstances in Australia are vastly different.  
 
The main argument Professor Thomas made was the British public’s attitude towards the use 
of water. On average, each person living in the UK uses 170 litres of water per day, the 
highest consumption per person in the Northern Hemisphere. Australians are used to living in 
harsh climate conditions and, as a result, water conservation has become a way of life.  
 
Both Thames and Southern Water’s Drought plans look at control measures to enable the 
ever-increasing demand when levels of supply may stagnate. They also detail, where 
necessary, water restrictions, which may be imposed should supply levels decrease further.  
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Australian Water Supply Authorities have a duty, under the Water Management Act 2000 (the 
“Act”) to maintain a sufficient supply of water for the community particularly in time of 
water shortage. Under the Act, end consumers whose annual use is greater than 6,000 kl are 
required to prepare and implement a drought contingency plan to their potable supplier. 
 
Each contingency plan should demonstrate ways in which the consumer aims to implement 
water saving strategies. 
 
 
NON-TRADITIONAL METHODS OF POTABLE WATER DELIVERY 
 
With collective burdens being placed on water resources, the concept of advantageous use of 
treated wastewater has rapidly become an imperative for water agencies around the world. 
Water reclamation, recycling and reuse are now recognised as key components of water and 
wastewater management. Along with the technology advances in wastewater treatment, the 
opportunities for water reuse have never been greater. The benefits of using recycled water 
include protection of water resources, prevention of coastal pollution, recovery of nutrients 
for agriculture, augmentation of river flow, savings in wastewater treatment, enhancing 
groundwater recharge, and sustainability of water resource management.  
 
Whilst there is merit in using reclaimed or non-traditional water methods, the concept should 
not be treated as a stop gap measure to elevate the supply and demand pressure most water 
utility companies face. As noted above, public education in conjunction with water 
conservation measures should still be adhered too.  
 
In 2009, The Australian Bureau of Statistics reported that the national water consumption 
rates were considered to be unsustainable, with about a quarter of Australia’s surface water 
management areas either approaching or exceeding sustainable extraction limits.  
 
The development of water reuse schemes in Australia has been generally slow in comparison 
to some other countries. It is only in the past few years that, the Australian water agencies 
have begun to shift their focus of water management to a total water cycle approach. This has 
led to the development of strategies to reduce the overall amount of wastewater discharged to 
the ocean and rivers. 
 
Some of the driving factors behind the introduction of water reuse in Australia are 
summarised as follows: 
 

 Drought and prediction of possible further droughts from climate change; 
 Meeting the needs of a growing population; 
 Demand from the general community to have greener water strategies and water 

conservation;  
 Increased urbanisation of Australia’s towns and cities;  
 Increased industrial and agricultural needs;  
 To allow conservation of higher quality water for suitable uses;  
 Heightened awareness of the potential benefits of using recycled water in the 

agricultural industry;  
 More advanced wastewater treatment processes; and  
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 Reforms from the Coalition of Australian Governments (COAG) which has pushed 
government departments to seek further research on the public health and 
environmental risks of water recycling.  

 Some of the types of non-traditional methods of potable delivery are:  
 Indirect Potable Use; 
 Desalination; 
 Rainwater tanks/harvesting; and 
 Dual reticulation. 

 
 
Indirect Potable Use 
 
Direct potable reuse is when purified recycled water is added directly to the potable or 
drinking water supply. In-direct potable reuse is where the purified recycled water is pumped 
into an underground aquifer or a dam first. It then mixes with the water that is already there 
and the mixed water is pumped out and treated for the potable drinking water supply. 
 
 
Desalination 
 
Desalination is the removal of salt and impurities from groundwater or seawater to produce 
fresh drinking water. This process of desalination by distillation heats the incoming sea water, 
leaving the salt and impurities behind, and condensing fresh water from the vapour, or steam. 
Seawater is pumped into the desalination plant from the ocean and passes through two levels 
of initial filtration (reverse osmosis) to remove most of the large and small particles and 
impurities. The filtered seawater then enters the reverse osmosis plant. The water is then 
forced under pressure through special membranes that act like microscopic strainers. The 
pores in the membranes are so tiny that bacteria, viruses and other impurities – and the salt – 
are left behind as fresh water flows through. Around 40% of the water that goes through the 
desalination process comes out as fresh drinking water. The other 60% is pumped back into 
the ocean. As it is more salty than normal seawater, special diffusers ensure it mixes quickly 
and thoroughly back into the sea. This reintegration is closely monitored to make sure the 
marine environment is not harmed in any way.  
 
 
Rainwater Harvesting 
 
Rainwater harvesting is the accumulating and storing of rainwater for reuse before it reaches 
the ground water aquifer.  
 
 
Dual reticulation 
 
Dual reticulation is a water supply scheme comprising of two separate main supplies to the 
consumer: one potable drinking water and the other non-drinking recycled water. 
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COSTS AND ENVIRONMENTAL IMPACT 
 
Non-traditional supply methods, particularly indirect potable reuse are generally considered 
more expensive than traditional methods, mostly due to the high energy input required to 
operate advanced water treatment processes such as microfiltration and reverse osmosis. 
Costs associated with desalination plant can be significant due to the high amounts of energy 
required to remove the salt from the water. 
 
As desalination becomes more widespread, its environmental impacts, including the design of 
intake and discharge structures, are coming under increased scrutiny. Some of the damage can 
be mitigated. For example, reducing the intake velocity enables most fish species and other 
mobile marine life to swim away from the intake system, though small animals, such as 
plankton or fish larvae, may still get caught in the intake screens or sucked into the plant. 
 
A bigger problem may be the leftover brine, which typically contains twice as much salt as 
seawater and is discharged back into the ocean. So far little scientific information exists about 
its long-term effects. 
 
A separate problem may be that some metals or chemicals leach into the brine. Thermal-
desalination plants are prone to corrosion, and may shed traces of heavy metals, such as 
copper, into the waste stream. Reverse-osmosis plants, for their part, use chemicals during the 
pre-treatment and cleaning of the membranes, some of which may end up in the brine. 
Modern plants, however, remove most of the chemicals from the water before it is discharged. 
In addition, new approaches to pre-treatment may reduce or eliminate the need for some 
chemicals. 
 
The economic cost of supplying recycled water in many cases exceeds the cost of traditional 
water supplies, and also a number of alternative augmentation options. In particular, the 
economic costs and benefits of water supply augmentation options must be assessed in each 
individual circumstance. This may result in an increase of cost of water supply with the 
consequence of an upward pressure on water prices or through unnecessary tax revenue to 
cover the additional cost. 
 
Whilst alternate methods of potable water delivery appear on the outset to be expensive, the 
whole life costs for such projects will not be fully known until such time as their social, 
economic and environmental impact can be fully assessed.  
 
 
PUBLIC PERCEPTION (THE YUK FACTOR) 
 
Arguably the greatest overall risk facing water companies is the social acceptance of recycled 
water consumption and any affects associated with human health. Public perceptions of health 
risks have a negative impact on community acceptance of recycled water. Recycling schemes 
such as indirect potable reuse and third pipe projects are largely dependent on community 
support and suffer fatally from any concerns associated health. Within Australia, examples for 
general community acceptance for indirect potable reuse across suggest that successful 
implementation of indirect potable reuse require Government agencies and water providers to 
build trust and confidence within the community over time. 
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The “yuk” factor or disgust in psychological terms, as a barrier to water reuse has been cited 
in the literature since the beginning of public attitudes studies towards reuse back in the 
1970s. However, no studies have been conducted to examine how this factor exerts its 
influence on people’s perceptions of water reuse.  
 
A study undertaken by Melbourne Water in 2003 concluded that on many occasions it was 
reported that the general community openly acknowledged there was a psychological barrier 
when it came to using recycled water. This psychological barrier appears to be the disgust 
emotion derived from the thought of using recycled water.  
 
Indirect Potable Reuse in Toowoomba – The ‘Water Futures Toowoomba’ initiative proposed 
indirect potable reuse of recycled water to secure local water supplies, but was rejected by a 
referendum. The proposal also envisaged long-term community consultation over several 
years, involving key stakeholders, experts and community leaders. However, in response to 
vocal community objection, the then Parliamentary Secretary for Water announced that 
federal funding for the project was conditional to the holding of a referendum within six 
months. The subsequent referendum was rejected as a result of an active scare campaign 
which was introduced.  
 
The majority of people’s perception towards the use of recycled water is of somewhat 
apprehensive. This is largely due to the nature of where the water has been prior to delivery. If 
climate change continues to affect water supply, then such schemes, such as indirect potable 
use will become widespread, thus requiring potable water providers to conduct more research 
and interaction with the wider community to demonstrate the safe practicalities of 
consumption.  
 
In 2011, the first of three meetings entitled ‘Engineering the future of water’, organised by the 
Engineering the Future alliance, six speakers from academia, industry and agriculture looked 
into public attitudes to local water recycling, presenting real life examples of water use in the 
UK and globally . The belief there is an endless supply of clean fresh water and an apparent 
squeamishness about recycled water are serious barriers to better use of the vital resource in 
UK homes and businesses.  
 
Professor Paul Jeffrey of Cranfield University said there was a deep rooted reluctance in the 
UK to use reused or recycled ‘grey’ water in homes and businesses – not suitable for drinking 
but good for flushing toilets and watering plants. He said: “If you look at the amount of waste 
water we reuse, it’s almost negligible. If water reuse is to make a more significant 
contribution, we’ve got a lot of work to do and a key component of that work is making sure 
that public attitudes to recycling are appropriately understood. We know there’s an instinctive 
resistance to recycling – often called the ‘yuk factor’. But we also know that the source, the 
use and the tightness of the reuse cycle are important determinants of public attitudes. People 
don’t seem to mind using their own grey water but they don’t like using their neighbours’ 
grey water.”  
 
The other major issue identified by the six panelists was the popular public perception that 
there is a surplus of available water because it rains a lot in the UK. However, Jenny 
Bashford, from the National Farmers Union warned that after three dry winters, one more 
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could lead to an acute water shortage in 2012. She pointed to the need to think about how to 
make the best use of our blue (rivers, lakes and aquifers) water, green (soil moisture) water 
and grey (recycled) water. In addition, Stephen Kay of Cambridge Water said the UK public 
needed a ‘burning platform’ – such as a severe drought – before attitudes would change. He 
said that only when the public turn on their taps and nothing comes out will they be convinced 
that reusing and recycling water would be the way forward – the reason why countries such as 
Australia and Israel are so advanced in their reuse schemes. 
 
The Toowoomba City Council stated that their experience has been that public perception 
about the safety of “untested” non-traditional drinking water sources (particularly recycled 
water) is a greater barrier to acceptance than operating cost. Experience has also shown that 
the public is generally more accepting of non-traditional sources as a choice of “last resort” 
during times of water scarcity. During times of plentiful traditional water sources, acceptance 
reduces. However, with increasing public knowledge and demonstration of the safety and 
reliability of non-traditional sources and the associated technology, acceptance will increase, 
particularly where population growth and/or climate change/variability puts increasing 
pressure on traditional sources  
 
 
CONCLUSION AND RECOMMENDATIONS  
 
The way in which we have lived in the past has had a detrimental effect on the way in which 
we live in the future. Our dependencies on fossil fuel have led to serious implications with our 
climate and the extremities our climate can produce. Government leaders, as well as, leading 
environmental regulators have seen a need to change the way in which we live which has led 
to laws being introduced to tackle the increasing threat caused by global warming and 
greenhouse gas emissions. Governments around the world have indicated the need and 
willingness to address the globes climate changing problems. With the event of fossil fuel 
supplies dwindling to the point of extinction, the need to start utilizing renewable energy 
sources and non-traditional potable water delivery will become more important than ever 
before. 
 
The comparisons between the countries water practices are quite evident; both countries 
suffer from the effects of global warming and climate change. Both have reliance on fossils 
fuels to deliver energy sources. As a result, both countries have signed international treaties to 
minimise their fossil fuel consumption. 
 
Whilst El Niño has an effect only to Australian climate condition, financially, the effects can 
be found with UK import prices. The UK imports a vast array of commodities, particularly 
from parts of Asia and the eastern parts of North America. If these regions are under the 
severe effects of El Niño, countries importing the commodities from these regions may face 
price inflations as a result. So, there are comparisons of El Niño effects for both Countries.  
 
Climates for both countries are immensely unalike, with the exception of Tasmania. Australia 
has many arid regions where temperatures can be quite extreme. The UK has many regions 
where the opposite end of that extreme can be found. Populations and land mass are again of a 
dissimilar proportion. Australia is roughly 35 times the size of the UK. The UK is approx 
242,000 square kilometres, NSW alone is 800,000 square kilometres. The UK has a 
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population of around 63 million people and size, whereas Australia has a population of 22 
million. Rainfall for both countries depending on El Niño can be very similar; last year there 
was a difference of 150mm for the average yearly total.  
 
Both countries have water regulations and numerous government acts which oversee the 
delivery of potable water for human consumption. Both Australia and UK source and treat 
their water in a comparable fashion. The two countries have drought contingency measures in 
place, and water companies in both countries look at non-traditional methods like 
Desalination, to deliver a potable water supply. Likewise there is an apparent lack of 
acceptance for non-traditional methods of potable water delivery by the greater public.  
 
The main area of any dissimilarity from the research gathered is based around the water 
conservation techniques of both countries and government incentives that may be on offer to 
the consumer. 
 
The Australian government offers more incentives to household and industry than that of its 
UK counterpart. Australia also has stricter laws in place and a national body to deliver these. 
Whilst the UK also have laws for water use in place, there can often be times where inter 
regional differences of opinions can be present. Water conservation is very much a part of 
Australian lifestyle, current climate conditions dictate this, though it would appear that any 
conservation methods to be adopted by the consumer have not been fully apprehended here in 
the UK. 
 
It would be recommended that the UK government accept the conclusions reached by the 
select committee in water conservation in 2010, they concluded that, it has become 
increasingly clear during our inquiry that, what is normally known as “water efficiency” has 
an absolutely central role to play, if demand and supply are to be balanced in an 
environmentally sustainable way in the face of a growing population, a shrinking average 
household size and the pressures resulting from climate change. 
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